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MUKPOLIMPKYJIAWA 1 TEMOPEOJIOI' A

VIIK 612.111

OILIEHKA JE®OPMUPYEMOCTHU SPUTPOLIMTOB METOJIOM ITPOTOYHOMN
HOUTOMETPUU

Axynuy H.B.

Hammonansaas antuponuHroBas tadoparopus, 223040 Munckuit paiioH, ar. JlecHo#, m.31,
Pecniyonuka Benapych

Jnst yrouHeHUs] COCTOSHUSI KPAacHBIX KPOBSHBIX TEJel B KIIMHUYECKON Jab0paTOPHOW IHArHOCTHKE
TpeOyercs pa3padOTKa W BHEIPEHHE HOBBIX TEXHOJOTHH, 00JamarolIiX BBICOKOW TOYHOCTHIO H
BOCIIPOM3BOMUMOCTEIO.  [lenmblo  wcciemoBanust — siBisieTcss  pa3paboTka  MeToja  OIICHKA
ne(hOpMUPYEMOCTH IPUTPOLIUTOB MTEPHPEPUIECKON KPOBH.

IIpennoxxeHa METOIMKA OIEHKH Je(hOPMUPYEMOCTH SPUTPOILIUTOB METOIOM HMPOTOYHON IUTOMETPHH.
Omnpenenenre 1ehOPMUPYEMOCTH 3PUTPOIIUTOB MPOBOAMIN METOJOM IMPOTOYHOM IUTOMETPUU HaA
OCHOBAHHUH aHAJIN3a TUCTOTPAMM MPSIMOTO CBETOPACCESIHHUS.

B pesymbraTe mMpOBENEHHOTO WCCIENOBAHHUSA pa3padOTaH METOA OIEHKH ehOopMUPYEeMOCTH
SPUTPOLIUTOB NepU(EepPUUECKON KPOBH, OCHOBAHHBIM HAa BO3JCHCTBUU HA 3PUTPOLUTHI, BHOCUMBIC B
JJaAMUHApHBIM MOTOK. YCTAHOBJIEHO, YTO B MPOTOYHOW KIOBETE IOJ JACUCTBUEM HAIPSIKEHUS CABUTA
MIPOUCXOANT U3MEHEHHE (POPMBI KJIETOK, KOTOPOE MPUBOJIUT K N3MEHEHHUIO MaJIOYTIIOBOTO PACCESTHUS
MOHOXpPOMATHYECKOTO cBeTa. Pa3pabaThiBaeMbIi MOAXON WMEET Pl MPEUMYIIECTB, MOCKOIBKY
MPOTOYHBIA ITUTOMETP IMO3BOJISET 332 KOPOTKHX IPOMEKYTOK BPEMEHU OILEHUTh HECKOJBKO COTCH
TBHICAY KIIETOK.

KuroueBsble c10Ba: 3pUTPOIHTHI, JeOPMUPYEMOCTH, TPOTOYHAS] IIUTOMETPHSL.

A METHOD OF STUDYING THE DEFORMABILITY OF ERYTHROCYTES BY FLOW
CYTOMETRY

Akulich N.V.

National Anti-Doping Laboratory, 31 Lesnoy ag., Minsk district, 223040, Republic of Belarus

Abstract. Clarification of the state of red blood cells in clinical laboratory diagnostics, development
and implementation of new technologies with high accuracy and reproducibility are required. The aim
of the study is to develop a method for assessing the deformability of peripheral blood erythrocytes.

A method for assessing the deformability of erythrocytes by flow cytometry is proposed. The
determination of the deformability of erythrocytes was carried out by flow cytometry based on the
analysis of histograms of direct light scattering.

As a result of the study, a method for assessing the deformability of peripheral blood erythrocytes was
developed based on the effect on erythrocytes introduced into the laminar flow. It has been established
that in a flow cell, under the action of shear stress, a change in the shape of cells occurs, which leads to
a change in the direct light scattering of monochromatic light. The developed approach has a number
of advantages, since the flow cytometer allows for a short period of time to evaluate several hundred
thousand cells.

Key words: erythrocytes, deformability, flow cytometry.
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HNCCJIEJOBAHUE BOCIHTAJIEHUSA, AKTUBALIUU NOJIUMOP®HOAAEPHBIX
JIEMKOLIUTOB M ATPETALIMHA DPUTPOLIUTOB ITPU HOPMAJILHOM
BEPEMEHHOCTH U THITEPTEH3UUA, BBI3BAHHOI BEPEMEHHOCTBIO
Anekcanpos C.2, Beues b.%, Byresa I1.°, Marprco M.°, Croes C.?, Hosues Cb.2, Mutesa C.*
“Kadenpa Meaunuuckoii pusuku u 6nodpusuku, Meauiunckuii yausepcurer Coduu, bonrapus;
® OGW/MBAJI "Hanexna" Codust, Borrapus,

“Omrad Electronics LTD, Besp-1llesa, Uspauis

WNunymupoBanHas OepemeHHOCThIO TunepreHsuss (MBIY) siBisiercss pe3ylibTaToM HapyIIeHHS PETyJISINu:
AHOMAJIMI MHBa3WM TpogoOliiacTa, aHTMOreHe3a, IMMYHHOTO OTBETA, OKHCIIMTEIBHOTO CTpecca M BOCHAICHHS.
I[IMSJI siBnsieTcst akTUBHBIM UTPOKOM CO MHOTHMH BUAAMHU JeATeIbHOCTH. DYHKIMOHAIBHAS HEOJHOPOAHOCTD
IIMAJI 3akmrouaercst B pa3iMaHbIX (YHKIMOHATBHBIX cocTossHUAX (DPC). [IpoTeassl 1 cBOOOIHBIE paiKaiIbl
akTuBupoBaHHbIX [IMSJI Morim paspyliaTe 3pUTPOLUTHI C YCHICHHEM arperaudd 3pUTpOLUTOB (DA).
I'emaTonorudyeckye IOKa3aTeMM YKa3bIBAIOT HA CUCTEMHYIO BocnanuTenbHyro peakuo (CBP). Bbeumm
HCCIIeIOBaHbl OepeMeHHOCTh Y HopMoTeH3uBHBIX (BH), rectanmonHoi runieprensuu (I'T) 1 HOPMOTEH3UBHBIX
Heoepemennslx  (HH).  CrumynmpoBanHbi — 3uMmozanom  [IMSJI  menmbHOH  KpOBH  BBI3BIBAIIH
xemumromMuHecieHTHBIN (XJI) otBeT. Bpems-BepositHocTHas monens XJI onmceiBaetr [IMSJI ¢ pasnumunbiMu
®C. OtHomIeHNe a3eTa-CeIMMEHTAIMK ONeHuBaeT DA. M3Mepsud MUpHHY pacrpeeieHus 3PHTPOIUTOB
(ILIP3), cootromenue HelTpodmoB u maMdorros (CHJII), cpemanii 0obem TpomborutoB (COT). BBH u I'T
peructpupyercsi npaiimupoBanHoM @PC (coctosiHue oxumanus) [IMAJI no cpasuenuto ¢ HH IIMAJL B
cocrosHM TIOKOs. ['emartomormueckue mokaszaremun CBP cormacyioress ¢ 3amaHHBIM  (DyHKIHMOHATBHBIM
coctostHueM 110 Metomuke XJI. OtMeuarotces moBbimenHbpie 3HaueHus DA, CHJI, COT u LIP3 no cpaBHEHwMIO ¢
HH. J[lanuele momnepxusator CBP B coorBerctBuu ¢ mpaiiMupoBanHoM DC. Ilpu OGepeMEeHHOCTH MBI
peructpupoBan [IMSJI B mpaiimupoBanHom @®C 1o cpaBrenuto ¢ [IMSJl B cocrosnum mokos HH.
Nzmenenne ®C [IMAJI m mopeimenne 3Hadenwii DA, CHJI, COT u IIPD Bo Bpems OepeMEHHOCTH
CBUCTENIBCTBYET O CIa00BBIPAKEHHOM CHCTEMHOM BOCTIAJICHHH.

KiroueBble cjoBa: MONUMOPQHOSICPHBIE JEHKOIMTHI, apTepUalbHasl THIEPTEH3Us, OCpEeMEHHOCTb,
BOCHAJIEHHUE, XEMUITIOMUHECLIEHIIHA.

STUDY ON INFLAMMATION, POLYMORPHONUCLEAR LEUKOCYTES' ACTIVATION
AND ERYTHROCYTES AGREGATION IN NORMAL PREGNANCY AND PREGNANCY
INDUCED HYPERTENSION

S. Alexandrov?, B. Bechev?, I. Buteva®, M. Magrisso®, S. Stoeff®, Sv. Jovtchev®, S. Miteva®

“ Department of Medical Physics and Biophysics, Sofia Medical University, Bulgaria;

® OGW/MBAL "Nadezhda" Sofia, Bulgaria;

“Omrad Electronics LTD, Beersheba, Israel

Pregnancy-induced hypertension (PIH) is result from dysregulations: abnormalities in trophoblast invasion,
angiogenesis, immune response, oxidative stress and inflammation. PMN is active player with multiple
activities. Functional heterogeneity of PMN is in different functional states (FS). Proteases and free radicals
of activated PMN could demolish erythrocytes with aggravated erythrocyte aggregation (EA).
Hematological indices mark systemic inflammatory response (SIR). Pregnancy of normotensives (PN),
gestational hypertension (GH) and normotensive nonpregnant (NN) were investigated. Zymosan stimulated
whole blood PMN gave chemiluminescence (CL). Time probabilistic model of CL describes PMN with
different FS. Zeta-sedimentation ratio evaluates EA. Red blood cell distribution width (RDW), neutrophil-
lymphocyte ratio (NLR), mean platelet volume (MPV) were measured. In PN and GH is registered a
primed FS (stand-by state) of PMN vs NN PMN in resting state. Hematological indices for SIR agree with
primed functional state by the CL methodology. There are increased values of EA, NLR, MPV and RDW
compared with NN. Data support SIR in concordance with primed FS. In pregnancy we registered PMN in
primed FS compared with PMN in resting state of NN. Changed PMN’s FS and increased values of EA,
NLR, MPV and RDW during the pregnancy present low-grade systemic inflammation.

Keywords: Polymorphonuclear leukocytes, hypertension, pregnancy, inflammation, chemiluminescence.
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HA IEPEIYTBE JIOPOT. KAKOB OIITUMAJIBHBIN BBIFOP KJIMHUYECKHX
PEIIEHUIA TP OHKOACCOLIUMPOBAHHOM NPOKCUMAJIBHOM TPOMBO3E
I'IYBOKHUX BEH?

Annoxckas 10.C.Y, Hosukosa A.C.}, Menbuosa AXK?

TIICII6GI'MY um.akaz. W.I1.ITaBmosa’,

CIIbI'bY3 «I'opoackas MapuuHckas GONBHHLAY, Cankt-IleTepOypr, Poccust

Beenenue: Pak sBnsercss mpoTpoMOOTHYECKMM 3a00J€BAHUEM, YBEJIMYMBAIOIIMM PHUCK DPAa3BUTHUS
Tpombo3a riy6okux BeH (TI'B) camblii HeOnaronpusTHBIN BapuaHT KOTOPOro —pokcuManbsHblii TT'B
Ha ¢oHe MeTacTa3oB. JlONONHUTENbHAs arpeccus Jy4eBOHl M XUMHOTEpaluu, 3HAYUTEIbHO
YBEJIIMYMBAECT 3TOT PHUCK, a CBOEBPEMEHHOCTh HX IPOBENCHUSA HMEET NPHHIUIMAIBHO Ba)XKHOE
3HAUYeHUe sl cyabObl OonbHOTO. bonee BbIcOKas 3PQEKTHBHOCTH COUYETaHUS TPOMOOIU3UCA U
NPAMBIX OpasibHBIX aHTUKOAryIstHTOB (IIOAK) momHOCTBIO HE A0Ka3aHa, HO 3HAYUTENHHO MOBBIIIAET
PUCK KPOBOTCYEHHI. ANTOPUTM ACHCTBUU B 3TOM CHUTyalMd HE HAXOOUT YETKOrO OTpPa)KEHUsS B
KJIIMHAYECKUX PEKOMEHJauusax. PakoBas OIyXoJib IOBPEKIAET BHYTPEHHUM CIIOM CTEHKH COCyJa U
MPUBOAUT K HapylIEHHEe pEryJsTOPHOrO AEWCTBUS DSHIOTEIMS CHI)KA€T CHHTE3 €CTECTBEHHBIX
AHTUKOATYyJISIHTOB, IO3TOMY Mbl puMeHuu couetanue IIOAK u cynonekcuna.

Matepuasa U MeTOAbI MCCJIeA0BaHUsA . ObUTH 00cTenoBanbl 23 manueHTa ¢ npokcuManbHeM TT'B 49
— 81 met, TpeOyromme TydeBoil Tepanuu B Onwkaiiue cpokd. 14 GonpHBIX | Tpynmsel momydanu
puBapokcaban 15 mr 2 paza B cytku 21 muens u panee 20 mr 1 pa3 B cytku. [I-oif rpymnme nanueHToB
K Tepaliy puBapoKcabaHOM depe3 HeAelNo OT Hadana JiedeHus Obut nodasieH cymnogexcun 250J1E 2
paza B JA€Hb.  YIbTPa3BYKOBOE€ MAYIUIEKCHOE CKAaHHPOBAHHWE BEH HIDKHUX KOHEYHOCTEH U
uccienoBaHre Tokaszarenel Mukpouupkyasuuu (IIML]) Ha BBICOKOYACTOTHOM YJIBTPa3BYKOBOM
norrieporpade Ha HOITEBOM Jioxke | marblia BepXHel KOHEYHOCTH HaTInkoM 25MI'1 BRIOTHSIIOCH
€KEHEIENIBHO.

PesyabTaTbl. Y OonpHbIX | rpymmer paccaceiBanue Tpomba OepeHHOH BEHBI, POXOJUIIO KpaiHe
MEIJIEHHO, YTO HE MTO3BOJIATIO IMPUCTYIIUTh K Iy4eBOH Tepanmuu paHee, yeM 4depe3 3 Mecsla JICUEHus,
Korga ocBoOOXIanoch cadeHopeMOpanbHOE COYCTbE W OCTaTOYHBIE pPE3UAYyalbHBIE MAacChl
HaXOJIMIIMCh Ha paccTosHuM Ooinee yeM B 10 cM OT maxoBoil cBs3ku. MouuropupoBanue [IMI]
MO3BOJIMJIO 100aBUTH K JIeueHHIO cynonekcun Bo Il rpynme, rae paccacsiBanue o 6osee ObICTPBIMU
TEMIIaMHu, ObICTpee MPOXOAWIM SIBICHHS BOCHAJEHHUS — HWCYE3aIM THUIEPEMHUS] TKaHEH, OTeK,
CcyOpUOpHINTET, YTO MO3BOJMIIO MPHUCTYMUTHh K JIY4EBOW Tepamuu yxe depe3 1 Mec JedeHus
I'eMopparnyeckux OCIOXHEHUH HE OBLIO.

3axioyenue. [IpuMeHeHne cOYETaHHOH Tepanuu PUBApOKCA0AaHOM M CYJIOJEKCHIOM IO3BOJIMIO
COKPAaTUTh CPOKHM JICYEHUS OHKOACCOLMPOBAaHHBIX MNpoKcHManbHBIX TI'B mpex kypcom iydeBoit
Teparnuy, YTO MO3BOJIMIO OBICTPEE CHATH BOCHAIUTENBHBIN MPOIECC U BBHIIOJHUTH JIY4E€BYIO TEPAIHIO
B CPOK, IPHU OTCYTCTBHH Te€MOpPPAarH4ecKHX OcCJIoKHeHuH. MonuropupoBanue I[IMI] mno3sommiio
npumeHnuTs codetanue [IOAK u cynogexkcuna B 6e300acHOM pexXHUME.

KnawueBbie  cjoBa:  OHKOACCOLUMHPOBAHHBIA  TpoMOO3,  OSHAOTEIHMAIbHAs  JUCHYHKIHS,
AQHTUKOATYJISHTBI, MUKPOIUPKYJIALINS

AT A CROSSROADS. WHAT IS THE OPTIMAL CHOICE OF CLINICAL SOLUTIONS
FOR ONCOASSOCIATED PROXIMAL DEEP VEIN THROMBOSIS?

Yu.S. Andozhskaya, A.S. Novicova, A.Zh. Meltsova

St. Petersburg State Medical University named after Academician I.P. Pavlov?,

"City Mariinsky Hospital"? St. Petersburg, Russia

Abstract is devoted to comparing the treatment of proximal oncoassociated deep vein thrombosis with
the traditional method and combination of the use of rivaroxaban and sudodexide under the control of
microcirculation indicators, which allows such treatment to be carried out safely and achieve faster
results.

Keywords: oncoassociated thrombosis, endothelial dysfunction, anticoagulants, microcirculation.

© Anpoxckas 10.C., Hosukosa A.C., Mensuosa A.JK., 2023
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OILIEHKA U3MEHEHW PET'YJISTOPHBIX MEXAHU3MOB TOHYCA MUKPOCOCY/JIOB I1O
HN3KOAMININTYAHBIM KOJIEBAHUSIM TEMIIEPATYPbBI KOKH Y BOJIBHBIX CAXAPHBIM
JUABETOM 2 TUIIA

AHTOHOBa H.l, BenpueBa I/I.Z, ITackoBa B.l, Koituen E.l, Yanakos X.2

1I/IHCTI/ITyT MexaHuku bonrapckoit akagemun Hayk, Codust, bonrapus, 2VHurocnuTans, ITanarropuie, bonrapus

Lenp wccenoBaHus — BBIIOIHUTG OLIEHKY HapyIIEHWH TOHyCa MUKPOCOCYIOB Y OOJBHBIX CaxapHBIM AUa0eToM 2
tuna (C/I-2T) ¢ mnpumeHenueM BeliBneT-aHamm3a KoseOaHuii Temmeparypsl koku (BACT). KoneOanus
TeMIeparypsl Koxu, oleHeHHbIe MeTotoM BACT, cOOTBETCTBOBAIN MEPHOANYECKIM M3MEHEHUSIMHA KPOBOTOKA B
pe3ynbrare KoieOaHWii TOHyca Ba3OMOTOPHBIX IJIAJKMX MBIIN]. OTO TIO3BOJSUIO BBIIEIATH MHOTEHHOM,
HEHPOreHHOW W SHIOTENHATBHON MEXaHM3Mbl PEryJsld COCYIHCTOro ToHyca. JIis HEMHBA3WBHOM OLICHKU
W3MEPSUTH TEeMIIepaTypHble KOJeOaHHsI TOBEPXHOCTH KOXKU TPH JIOKAJIGHOM HarpeBe B JHANa3oHe KoleOaHWi OT
0,0095 mo 0,02 I'm B rpynmax 6ompabx CJ-2T m y 3m0poBBIX JHIT (KOHTpOMB). Kpome Toro permctprpoBaim:
BSI3KOCTh KPOBH, T€MAaTOKPHUT, TeMOriioonH, cpenanii o0beM kietok (MCV) m umcno spurpormtoB (RBC).
Bsi3kocTh 1enbHO# KpoBH ObUia yBenmueHa y 60mbHBIX CJI-2T 1o cpaBHEHHIO ¢ KOHTPOJIEM TIPH BCEX CKOPOCTSIX
cnBura. beuto ompeneneHo HapylieHre OaaHca Ba30AMIATAINS/KOHCTPHKIHA MUKPOCOCYIOB y marueHToB ¢ CJI-
2T, a Takke y HUX HalJeHA pa3HULIA B PEaKUUH HA JIOKAJIBLHOE HArpeBaHHE C JAHHBIMH KOHTpOJs. IlockombKy
peakims OTpakaeT KoJjeOaHMs TOHyca INepr(EepUuecKuX COCYIOB, UCCIICNOBAaHUE MOIJIO, CIIOCOOCTBOBAIO Ol
BBISICHCHHIO MEXaHU3MOB HapyIIeHHs eprU(epruueckoro KpoBooOpaIleHusI.

KiroueBsie croBa: TecT Ha MECTHOE HarpeBaHWe; KoleOaH!UsI KOKHOM TeMITepaTyphl; caxapHbId quader 2-To THra,
WAST wmeton

EVALUATION OF THE CHANGES IN THE REGULATORY MECHANISMS OF MICROVASCULAR
TONE BY MEANS OF LOW-AMPLITUDE TEMPERATURE OSCILLATIONS OF SKIN
TEMPERATURE IN PATIENTS WITH TYPE 2 DIABETES MELLITUS

Nadia Antonova’, Irena Velcheva?, Vasilka Paskova', Evgeni Koytchev', Hristo Chalakov?

'Institute of Mechanics to the Bulgarian Academy of Sciences, Akad. G.Bonchev str., Bl.4, 1113 Sofia, Bulgaria,
“Unihospital, Panagyurishte, Bulgaria

The aim of the study is to investigate the possibility of assessing disorders in the regulatory mechanism of the
microcirculatory vascular tone in patients with type 2 diabetes mellitus (T2DM) by applying a wavelet analysis of
the skin temperature fluctuations (WAST). Using this approach for non-invasive assessment, the temperature
fluctuations of the skin surface - in the range of oscillations from 0.0095 to 0.02 Hz and the dynamics of changes of
the oscillations in skin temperature corresponding to the myogenic, neurogenic and endothelial regulation of the skin
vascular tone during local heating test in groups of patients with diabetes mellitus type 2 (T2DM) and in a control
group of healthy subjects were examined. The variations of the skin surface temperature with time were determined
using a Microtest device (000”Bektop-IIM”, Perm, Russia). Wavelet analysis was used to study the skin
temperature fluctuations caused by periodic changes in blood flow resulting from oscillations in vasomotor smooth
muscle tone. A rotational viscometer Contraves LS 30 (Switzerland) and LS300 were used to measure whole blood
viscosity (WBV) at shear rates from 0, 0237 s-1 to 1285 s-1 in both groups. Other basic hemorheological
determinants as hematocrit (Ht), hemoglobin (Hb), mean cell volume (MCV) and red blood cells count (RBC) were
evaluated too. The whole blood viscosity was increased in the entire range of shear rates in the patients with type 2
diabetes when compared to the control subjects. A difference in the response to the local heating between the patients
with type 2 diabetes and the control group subjects was found. Since the reaction reflects the fluctuations of the
peripheral vascular tone, the study could contribute to clarify the mechanisms of disturbance of the peripheral
circulation.

Keywords: local heating test; skin temperature oscillations; Type 2 diabetes mellitus; WAST method.
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METO/AbI OHEHKW MUKPOLUPKYJATOPHBIX, TEMOPEOJIOI'MYECKUX
U3MEHEHUI U TPAHCHOPTA KHUCJIOPOJA Y CHOPTCMEHOB PA3JIMYHBIX
CIIOPTUBHBIX IMCHHUIIJINH

Amnrtonona H. l, Usanos U. 12

1I/IHCTI/ITyT MeXaHuKH boirapckoi akaJeMuu HayK,

’HarmoHanpHas cnoptuBHas akagemus Bacun JleBckuit*, Codus, bonrapus

IIpoBenmen nuTepaTypHBIE 0030p WCCIEAOBAHUN MHKPOIUPKYISTOPHBIX, TE€MOPEOIOTUIECKIX
W3MCHEHUN M TPAaHCIIOPTa KHUCIOPOAa, BO3HUKAIONIMX TPU (U3NYCCKUX HArpy3KaX U 3aHATHUSIX
cioptoM. Ilems  pabGoTBI  TMPOBECTH  CPaBHUTENBHBIA  aHAIW3  METOIOB  HCCIICIOBAHUI
MUKPOLUPKYISTOPHBIX W TEMOPEOJOTHYECKUX M3MEHEHHH y CIOPTCMEHOB Pa3HBIX BUAOB CIIOPTa C
LENbI0  pa3pabOTKU  JOMOJHUTEIBHBIX IOKa3aTele U KPUTCPUEB OICHKH (DHU3UYECKON W
(YHKIIMOHAIBHOHN (PU3MUECKOI HAITPABIEHHOCTH M pab0TOCIIOCOOHOCTH U MX TPUTOKCHHS.
KaroueBsle ciioBa: pusnieckrie Harpy3Ku, MEKPOIUPKYIISAIHS, BI3KOCTh, TPAHCIIOPT KUCIIOPO/Ia

METHODS FOR EVALUATING MICROCIRCULATORY, HEMORHEOLOGICAL
CHANGES AND OXYGEN TRANSFER IN ATHLETES FROM DIFFERENT SPORTS
DISCIPLINES.

N. Antonova?, I. Ivanov'?

'Dept. Biomechanics, Institute of Mechanics to the Bulgarian Academy of Sciences,

“National Sport Academy “Vasil Levski”, Sofia, Bulgaria

A literature review of studies of microcirculatory and hemorheological changes occurring during
physical exertion and sports was made. The aim of the study is to make a comparative analysis of the
research methods of microcirculatory and hemorheological changes as well as oxygen supply in
athletes from different sports in order to develop additional parameters and criteria for evaluating
physical and functional physical orientation and efficiency.

Keywords: exercises, microcirculation, viscosity, oxygen supply.
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JUATHOCTUKA NEPU®EPUYECKOI'O KPOBOTOKA CIIOPTCMEHOB
C IOMOUBIO JONIIJIEPOBCKOI'O YJbTPA3BYKOBOI'O U3BMEPEHUS
Baxmetnes A.C. 1, bpunénox H.b. 2, Hoo6muu C.I1O. 2, Cxkpunans A.B. 2

'CI'MY umenn B.H. Pasymosckoro, °CTI'Y umenn H.I'. UepHbImeBcKOro

[lpuBeneHbl  pe3ynbTaThl  JAOMIJICPOBCKOTO  yIBTPA3BYKOBOTO  HU3MEpEHHsS NEepHU(PEpPHUECKOro
KPOBOTOKA CITOPTCMEHOB, HMEIONIMX BBICOKMI CHOPTHBHBIA paspsia. JlMarHocTika KpOBOTOKA
NPOBOJIMIACE TI0 PE3yJabTaTaM H3MEPEHUS CKOPOCTH apTepHATbHOTO KPOBOTOKA B YCIIOBHSX
PEaKTUBHOW TUIEPEMUH IUICYEBOM apTEpPUU M MO OTHOLICHHIO OOpaTHOTO OOBEMHOTO KPOBOTOKA K
00BEMHOMY CHCTOIHYECKOMY KpPOBOTOKY. OOciemoBamnch Kak HECHOPTHBHBIE TOOPOBOIBIBI, HE
CTpaJaouIye CepedHO-COCYMCTON NaTOJIOTUeH, TaK M CIIOPTCMEHBI, UMEIOIINE pa3psa KaHIuaaTa B
MacTepa crmopra mo rpebie Ha Oaiiiapkax W KaHOd M PErylisipHble MHTEHCHBHBIE TPEHHPOBKH.
CpaBHUTENBHBIA aHamM3 u3MeHeHus Y3UW-momruieporpaMm CIOPTCMEHOB M HETPEHUPOBAHHBIX
00CIeIyeMbIX CBHUICTENBCTBYET O 3HAYMTEIBLHOM OTIMYMM KAaK B BEJIMYMHE IMUKOBOW CKOPOCTH
apTepUaNbHOTO KPOBOTOKA B YCIOBHSAX PEAKTUBHON TMIICPEMHH IIJICUEBOW apTEepPHH, TaK U 00paTHOTO
00BEMHOTO KpPOBOTOK2, B YCIOBUSIX OTCYTCTBHUSI (YHKIHMOHAIBHOW HArpy3o4yHod mpoObl. VY
CIIOPTCMEHOB, 3aHUMAIONIUXCS UKIMISCKUMU BHIAMH CIOPTa U UMEIOIIMMH BBICOKHH CHOPTHUBHBIN
paspsiz, peMOACINPOBAaHIE COCYOB U (DYHKIIMOHAIEHOE COCTOSHUE SHAOTEINS U3MEHSET IapaMeTphl
KPOBOTOKa, PETUCTPHpPYEMbIE METOJaMH YIbTPa3ByKOBOW JOHATHOCTHKH. B dYacTHOCTH, Tpu
NPOBEJCHUM TeCTa HAa PEAKTHBHYIO THIEPEMHUIO IUICYCBOH apTepuH HAONIOJAaeTCsS 3HAYUTEIBHOE
yBEJIWYEHHE THUKOBOH CKOPOCTH CHCTOJIMYECKOrO KPOBOTOKA IOCIE OKKIIO3MHU. J[pyruM MeTomom
pEerUCTpallid U3MEHEHHOTO COCTOSIHUSI apTepHajbHBIX COCYJOB Y CIOPTCMEHOB MOXET OBITh
OTHOILIEHHE OOBEMHON CKOPOCTH OOpPaTHOrO KPOBOTOKA K OOBEMHOH CKOPOCTH CHCTOIMYECKOIO
KPOBOTOKA. JTOT MapaMeTp MOXKET SBISATHCS JHArHOCTHYECKUM, TOCKOJIBKY Ha OOpaTHBIH KPOBOTOK
BJIMSCT TOHYC IJIaJKOMBIIICYHBIX KJIETOK apTepHil U apTepHOII, KOTOPIA y CIOPTCMEHOB 3HAYUTEIHHO
Oonbine. IlpoBeneHHbIE M3MEpPEHMS IOKA3alIM, YTO OTHOIIECHHE OOBEMHOH CKOPOCTH OOpaTHOTrO
KPOBOTOKAa K 00BEMHOIT CKOPOCTH CHCTOIMYECKOTO KPOBOTOKA 3HAYNUTEIBHO OOJBIIE Y CIIOPTCMEHOB.
Kpome TOro, B OT/IM4Me OT W3BECTHOM METOAMKM TECTa HAa PEAKTHBHYIO TUIEPEMHUIO IUICYEBOU
apTepuu HOBBI METOJ HMMEET HaMOOJBIIYI0 UYYyBCTBUTENBHOCTh K COCTOSHHIO OJHJOTENUS Y
CIIOPTCMEHOB B COCTOSIHUM TIOKOS.

KiioueBble cJ0Ba: MarHOCTHKA apTEpPUANBHBIX COCYIOB, ODHAOTEIHANbHAS JUC(YHKIUS,
YIBTPa3ByKOBas IOMIIIEpOrpadusi, COCY/Ibl CIIOPTCMEHOB, 00bEMHBIN KPOBOTOK.

DIAGNOSIS OF PERIPHERAL BLOOD FLOW OF ATHLETES USING DOPPLER
ULTRASOUND MEASUREMENT

A. S. Bakhmetyev*, N. B. Brilenok?, S. Yu. Dobdin? An. V. Skripal®

1SSMU named after V.1. Razumovsky, 2SSU named after N.G. Chernyshevsky

Abstract. The results of Doppler ultrasound measurement of peripheral blood flow of athletes with a
high sports category are presented. The diagnosis of blood flow was carried out based on the results of
measuring the arterial blood flow rate in conditions of reactive hyperemia of the brachial artery and in
relation to the reverse volumetric blood flow to the volumetric systolic blood flow. The measurements
have shown that the ratio of the volumetric velocity of the reverse blood flow to the volumetric
velocity of the systolic blood flow is significantly higher in athletes. In addition, unlike the well-
known test method for reactive hyperemia of the brachial artery, the new method has the greatest
sensitivity to the state of the endothelium in athletes at rest.

Keywords: diagnostics of arterial vessels, endothelial dysfunction, ultrasound dopplerography,
athletes' vessels, volumetric blood flow.
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BJIUSTHUE COEBOM TUETHI HA COCTOSIHUE MUKPOIIUPKYJISITOPHOI' O PYCJIA
KOKH SIBAHCKUX MAKAK, ITIOJTYYABIINX BBICOKOCOJIEBOM PAIIMOH
bepecueBa O.H. ! Bormanosa E.O.*, Usanosa I'.T. 2, ITapactaeBa M.M. L Kyuep A.T. !
TICTI6IMY um.axan. W.IL. [Tasnosa; Poccust, 197022 Cankr-IletepOypr, yn. JI. Tonctoro, 17,
*Uncrutyt dusnonornn um. WLIT. ITanosa; Poccus, 199034 Canxt-Iletep6ypr, Hab. Makaposa, 6

M36bITOuHOE MOTPEOICHUE COJIM COMPOBOKAAETCSI PAa3BUTHEM KapAHOBACKYISAPHBIX HapyIIEHUH, HE
BCETJa CBA3aHHBIX C POCTOM apTepHaibHOro namieHus (AJ]). YuuTeiBas KapIHONPOTEKTUBHOE
JIECTBUE COEBBIX OCIKOB TPU XPOHWUYECKOW OONE3HM TOYEK, BCTal BOIPOC O BO3MOXKHOCTH
HHUBEJIUPOBATh AUETAPHBIMH HMHTEPBEHLMSIMU, B YAaCTHOCTH, NPOTEMHAMHU COH, IOBPEXKIAIOIIEE
JeHCTBUE BBICOKOCOJICBON IMETHl HA MHUKPOLMPKYIATOPHOE pyciio Koku. Llenb paboTsl — U3y4uTh
BJIMSHUE JUTUTENILHOTO TPUMEHEHHS JUETHl ¢ pasauyHbM conaepxkanreM NaCl u coeBbiM OelIKoM Ha
peMoieTMpOBaHe KOKU 00e3bsH.

HccnenoBano 18 cammoB sBanckux Makak (Macaca fascicularis, muromank ®I'BHY «HUM MII»).
Control rpynma monyvana crannaptasiii panuoH (2 T NaCl/kr xopma). Bropas (HS) — BeicokocomneBoit
paruion (8 r NaCl/kr kopMa), TpeThsi — BLICOKOCOJIEBYIO aueTy u coeBblil mporenn SUPRO760 (HS +
Soy; Bce OeIKOBBIE COCTABISIONINE «CTAHIAPTHOTO PAIOHA» 3aMEHEHBI Ha COeBbIi Oenok - 200 1/kr
kopma; ProteinTechnologylnternational, USA). Cucromuueckoe (AJlc) u muactonudueckoe (AJlm)
aprepuanbHoe AaBieHue (AJl) y Makak perucTpupoBaid MOJ HApKO30M MCXOIHO, uepe3 4 u 12 mec.
UYepes 12 Mec. NpPOBOAWIM THUCTOJIOTMYECKOE HCCIEIOBAHUE KOXXKHO-MBILIEYHOI'O JIOCKYTA.
PacnpocTpaHeHHOCTh KOJUIAT€HOBBIX BOJIOKOH B THIOAEPME OLIEHHBAIM B Ipenaparax, OKpaleHHbIX
o Mastopwu, B iporpamme Orbit Image Analysis.

B Teuenue sxcnepuMenTa 3HaUMMBIX U3MeHeHH A/l y Makak Bcex rpyri He npousonuio (p>0,05). ¥
00€e3bs1H UcCIe10BaIn MOP(OJIOTHIO apTEpHOJI, PACIIONOKEHHBIX B TUIIOAEPME HA MPAaHULE C JEPMOH,
a TaKKe KamwUISpHbIE MyYKH W HEPBHBIE BOJIOKHA B ceTYaToM cjioe aepMbl. [lo cpaBHeHHIO C
KOHTPOJIEM, Y >KMBOTHBIX HS- rpynmel Habmromanu GONBIIYIO pacpOCTPAaHEHHOCTh KOJIAr€HOBBIX
BOJIOKOH B THIIOZIEpPME: PacIpOCTPAHEHHOCTh KOJUIAT€HOBBIX BOJOKOH B rpymme HS Ovina B 2,8 paza
BBIILIE, YeM B KOHTpoJe, a B rpynne HS+Soy — Tonsko B 1,4 paza. Taxxke B runmonepme mMakak HS-
TpyIBI TOJIIUHA CTEHOK apTepuol Obuta B 2,2 pa3a 0oJjblle, YeM Y KOHTPOJIBHBIX YKHBOTHBIX, a B
rpynme HS+Soy — nums B 1,5 pasa. B kanmuispHO-BEHO3HBIX IIyYKax CETY4ATOr0 CJI0s AEPMbI 00€3bsH
HS-rpynnel  HaOmoganu NpU3HAKW IEPUBACKYIAPHOrO oOTeka, ruanuHuzanudio I'MK  creHok
KalWuIIpoB, TEPUHEBPAIbHBIA OTEK. Y Makak, MOJYyYaBIIUX COEBBIH OEJIOK, peMOAeTHpOBaHHE
KallUSIPOB  OBLJIO MEHee BBIPAKEHHBIM, OJHAKO COXPAHSUIUCh TPH3HAKH TEPUBACKYJSIPHOTO U
9HJIOHEBPAJIBHOI'O OTEKA.

Pe3ynbpTaThl MOXKHO paccMaTpuBaTh Kak IOJITBEPKICHUE THIIOTE3bI O TOM, YTO BBICOKOE MOTpeOIeHNE
NaCl mpuBOmUT K HEOJArOMpPUSTHBIM CTPYKTYPHBIM H3MEHEHHSM COCYJIOB, HE OIOCPEIOBAHHBIM
nosbimieHrneM AJl. BxiroueHne B palMoH COEBOIO M30JISTa, BEPOSITHO, CHIKAET MOCIEACTBUS ITOTO
HETaTUBHOTO BIIMSIHUS.

KarwoueBble coBa: 00e3bsHBI, BEICOKOCOJIEBAsI IETa, COCBBIM MPOTEUH, COCY/IbI KOXKH

INFLUENCE OF THE SOY DIET ON THE STATE OF THE SKIN MICROCIRCULATION
BED IN JAVANESE MACAQUES FED ON A HIGH-SALT DIET

O.N. Beresneval, E.O. Bogdanoval, G.T. Ivanovaz, M.M. Parastaeval, A.G. Kucher?

Ist, Petersburg State Medical University named after Academician I.P. Pavlov; Russia, 197022 St.
Petersburg, L. Tolstogo str., 17,

2 1.P. Pavlov Institute of Physiology; Russia, 199034 St. Petersburg, nab. Makarova, 6

Abstract

The results can be considered as confirmation of the hypothesis that high NaCl intake leads to adverse
structural changes in blood vessels, not mediated by an increase in blood pressure. The inclusion of
soy isolate in the diet is likely to reduce the effects of this negative impact.

Keywords: monkeys, low-salt diet, soy protein, skin vessels.

© bepecuera O.H., bornanosa E.O., Msanosa I'.T., [Tapacracea M.M., Kyuep A.T"., 2023
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MOP®O-OYHKIIMOHAJIBHBIE UBMEHEHUSA COCY 0B
MUKPOLIUPKYJIITOPHOI'O PYCJIA ITPY SKCINEPUMEHTAJIBHOM JIUC®YHKIIUU
HHOYEK Y KPbIC

bepecueBa O.H. ! MeanosaI'.T. 2, [Tapactaca M.M. Y Kyuep A.T. !

TICII6GI MY um.akaz. WL.IT. ITaBnosa; Poccust, 197022 Cankr-IletepOypr, yn. JI. Tonctoro, 17,
*Uncrutyt dusnonornun um. WLIT. ITasnosa; Poccus, 199034 Canxt-Iletep6ypr, Ha6. Makaposa, 6

Y monmeir ¢ XpoHmdeckoi Oone3npto modek (XbII) BBICOKAa BEpOSTHOCTh  Pa3BUTHS
CepACYHOCOCYUCTHIX HapylieHud. OIHaKO HMMEIOTCS JIMIIb E€OUHUYHBIC JaHHbIE 00 W3MEHEHUH
PEaKTUBHOCTH MUKPOCOCYZIOB KOKM.  Llenb pa®oThl - mpoOBECTH aHAIW3 PEaKTHMBHOCTH COCYAOB
MIIP kou 1 CTPYKTYPHBIX U3MEHEHHUI COCYZIOB MUOKapaa y Kpbic ¢ 5/6 HedpaxToMuei.
HccnenoBansl camibl kpeic Wistar: 1) sxuBoTHbIe ¢ pe3ekuuei  5/6 maccel mouek (n=15, HD), 2)
noxnoonepupoBannbie (JIO) kpoicel (N=15). Uepe3 2 mecsna y Kpbic H3MEPsUTH apTepUalIbHOE
nmasierne (AJl). Onerxy MIIP koxu mpoBOIMIM METOIOM Ja3€pPHON AOIUIEPOBCKON (hIoymMeTpuu
(JIA®). [ns usyyeHus: peakTUBHOCTH COCYJIOB UCIIOJIb30BAIM AIICTHIXOIUH U HUTPOIIPYCCHUT HATPHS,
KOTOpbIE BBOAMIM B KOXY MeToZoM HoHodope3a 1% pactBopa. BelmonHsum rucrosnorudeckoe u
MMMYHOTHCTOXMMHUYECKOE HCCIeIOBaHWEe MHUOKapaa. [laHHple NpencTaBiCHbl B BUAE CPEAHErO
3Ha4YeHUs + craHnapTHas omunoOka cpeanero (M=SE). Paznuuus cuntany cTaTUCTUYECKU 3HAYMMBIMU
npu p < 0.05.

UYepes 2 mecsima y kpsic ¢ HO otmeuen nogpem A/l (152 =9 mm pr.ct.). B JIO rpymnme - 127 + 8 mm
pT. cT. (p < 0.001). BeIsiBIIEeHO CHIDKEHIE MaKCUMAIIFHOW aMIDTUTYABI KoeOaHmid mokaszarens MLIP y
kpeic ¢ HO Ha 26.7 % - B anaoTenuaibHOM, Ha 26.4% - B HeliporeHHOM U Ha 29.4 % - B MHUOT€HHOM
nuanazonax crnekrtpa. Bemmumna OT y kpeic ¢ HD Obia Bbeime aHanmoruuyHoro mokaszarenst JIO
*uBOTHBIX Ha 53.1 %, HT - Ha 43.8 %, MT - Ha 25.5 %. VY xpseic ¢ HD Habmonmanocs cCHIKeHHE
PEaKTUBHOCTH MHKpPOCOCYIOB KOXKM Ha jaedctBue AX - yBenndeHue mokasartens nepdysum MLIP
coctaBisuio 37.7 = 4.4 % ot ucxogHoro mokasarens MIIP mo cpaBuenuto 58.9 £ 4.2% - y JIO
*KuBOTHBIX (p < 0.001). Cpennsis amrumntyna nokasatens MILIP ko nipu AeiicTBUN HUTPOTIPYCCHAA B
rpymnie ¢ HOD 6bu1a Ha 8.4 % mensbiue, uem y JIO kpsic (p < 0.05). Y kpoic ¢ HD oTMedensl u3MeHeHHs
B MHUKPOIHUPKYISTOPHOM pycjie MHUOKapja: yTOJIIIEHHE CTEHOK apTepuil, yMEHbIEHHE IMPOCBETa
COCYZIOB, CIYUIMBAaHWUE JHAOTEIMOLMTOB B IPOCBET COCYIOB, YBEIMYEHHE MNPOIH(epaTuBHON
AKTUBHOCTH B SApax TIJaJKOMBILIIEYHBIX KJIETOK B CTEHKE apTepud U IUIOWIagd OTKPBITHIX
kammursipoB (1902,8+4202,9 mxm?) B cpaBHenuu ¢ JIO kpeicamm (730,4+58,2 mxm?;, p=0,000),
YMEHbIIIEHHE KOJINYEeCTBA OTKPBITHIX KammuisipoB (HO— n=247, JIO —n=412). 3T u3MeHeHNsI MOTYT
NPUBOJIUTH K HAPYILIECHUIO MUKPOLUPKYJISALUU B MHOKapIE.

Takum oOpazom, HD npuBoAWT K HapyIICHHIO COCTOSHHUSI COCYIOB: CHIDKAeT JHJIaTaTOPHYIO
peaxnuro nipu AevictBun AX u HIT cocynoB MLIP kou KpbIC U BBI3BIBAET PEMOCINPOBAHUE COCY/IOB
MHUOKap/a.

KiroueBble ciioBa: He(l)pSKTOMI/IH, MUKPOLHUPKYJSLUA KOXHU, Ba3oAUJIATalusd, COCYAbl MUOKaApJa

MORPHO-FUNCTIONAL CHANGES IN MICROCIRCULATORY VESSELS IN
EXPERIMENTAL KIDNEY DYSFUNCTION IN RATS

O.N. Beresneva, G.T. Ivanova, M.M. Parastaeva, A.G. Kucher

Ist, Petersburg State Medical University named after Academician I.P. Pavlov; Russia, 197022 St.
Petersburg, L. Tolstogo str., 17,

2 1.P. Pavlov Institute of Physiology; Russia, 199034 St. Petersburg, nab. Makarova, 6

Abstract

Kidney dysfunction at this observation period does not cause changes in the basic level of perfusion in
the skin, however, it leads to suppression of the reactivity of the MCR vessels to vasodilator effects
and remodeling of myocardial vessels.

Keywords:  nephrectomy, skin  microcirculation,  vasodilation, = myocardial  vessels.

© bepecuera O.H., Usanosa I'.T., ITapacracea M.M., Kyuep A.T'., 2023
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BJIUSHUE BUOJIOTTMYECKHU AKTUBHOM JJIOBABKH HA PEOJIOTTYECKHE
CBOWMCTBA KPOBHU U ®PU3UYECKYIO PABOTOCIIOCOBHOCTD BEJION KPBICHI
Beikosa 11.B.* JTuteun ®.B.2

'BpstHCKuit rOCyJapCTBEHHBIN TEXHUYECKU YHUBEPCUTET,

2CMOJIEHCKHiT FOCY[apCTBEHHBIH YHHBEPCUTET CIIOPTA

I'emopeosnoruyeckne IMokasaTenyd CIyXaT MapKepamMHd YpPOBHS pabOTOCIIOCOOHOCTH CIOPTCMEHOB.
VYiydiieHue peoJornuecKiX CBOMCTB KPOBU YBEIHYMBACT €€ KUCIOPOATPAHCIIOPTHBIE BO3MOXKHOCTH.
BaxHo#i mpobnemMoil CHOPTUBHOM (PU3MONIOTHH SIBISETCSI TOWUCK CPEICTB, HANpaBlICHHBIX Ha
MOBBIIICHUE IPUTPOIN033a. AJIBTEPHATUBOM JOMUHTY SIBIISETCS NPUMEHEHHE OMOIOTHYECKH aKTHBHBIX
no6aBok (bBA/l) mpupoaHOTO MPOUCXOXKICHHUS.

Llens uccnenoBaHusl M3Y4YHTh BIusHHE Ononponykra «Mymnbrukommiekc MDX», momydeHHoro u3
MOJIOYHOHM CBHIBOPOTKHM, Ha PEOJIOTHUECKHE CBOHCTBAa KPOBH M PabOTOCHOCOOHOCTH 0€l0il KPBHICHL.
Kpricer skcriepumenTtanpaoil rpynmel (O1) B Tedenue 30 cyrok mpuaumanu BAJl, KOHTpOIBHOM
rpynmnsl (KI') mnane6o. JKWBOTHBIE BBHIMONHSUIM IDIaBaTENBHBIA TeCT O YTOIUICHHA. 3a00p KpPOBU
MIPOBOJMIIM IO OOUIeNpUHATON MeToauke. PezynpraTtel. B OI' K KOHIy 3KCHiepuMeHTa KOHIIEHTpalus
SpUTPOLUTOB yBenuumiack Ha 25% (p<0,05), B KI'" - causunace Ha 6,5% (p>0,05). B OI' conepxanue
remMoriioonHa moBsIicHIIOch Ha 14% (p<0,05), a KI' camzunock Ha 5% (p>0,05). B KI' u OI" *KUBOTHBIX
B pe3yJbTaTe BO3ACHCTBHS MPENEIbHBIX (U3NUECKUX HATPY30K pacTeT KOJIMYECTBO JICWKOIMTOB Ha
36,5% u 67,4% (p<0,05) coorBerctBerHO. B OI' OT Hawyanma K OKOHYAaHHIO J3KCIIEPUMEHTa BpPEMS
IU1aBaHusl yBenuuuiaock Ha 176% mo otHomenuro k ¢ony (p<0,05) u Ha 106% 1o OTHOIIEHUIO KO
BpeMeHH TuiaBanus xkuBoTHEIMU KI' (p<0,05).

3axmouenue. Kypcosoil mpuem BAJ| moBblmaeT KHUCIOPOATPAHCIOPTHBIE BO3MOXHOCTH KpPOBU H
paccMaTpUBaeTCs Kak MEePCIeKTUBHOE IPUMEHEHUE ITPY HHTEHCUBHOM (PU3NYECKON HarpysKe.
KnroueBbie cnoBa: peoJiordsi KpPOBH, KpbICHl, Qu3nueckas Harpy3ka, BAJl, ¢wusuueckas
paboOTOCIIOCOOHOCTD.

THE EFFECT OF A BIOLOGICALLY ACTIVE ADDITIVE ON THE RHEOLOGICAL
PROPERTIES OF BLOOD AND PHYSICAL PERFORMANCE OF A WHITE RAT
Bykova I.V.}, Litvin F.B.2

! Bryansk State Technical University,

2Smolensk State University of Sports

Hemorheological indicators serve as markers of the level of performance of athletes. Improving the
rheological properties of blood increases its oxygen transport capabilities. An important problem of
sports physiology is the search for funds aimed at increasing erythropoiesis. An alternative to doping
is the use of biologically active additives (dietary supplements) of natural origin.

The aim of the study was to study the effect of the bioproduct "MDX Multicomplex", obtained from
whey, on the rheological properties of blood and the performance of a white rat. The rats of the
experimental group (EG) took dietary supplements for 30 days, the control group (KG) took a placebo.
The animals performed a swimming test before drowning. Blood sampling was carried out according
to the generally accepted method. Results. By the end of the experiment, the concentration of
erythrocytes in the EG increased by 25% (p<0.05), in the KG - decreased by 6.5% (p>0.05). In the
EG, the hemoglobin content increased by 14% (p<0.05), and the KG decreased by 5% (p>0.05). In
KG and EG of animals, as a result of exposure to extreme physical exertion, the number of leukocytes
increases by 36.5% and 67.4% (p<0.05), respectively. In the EG, from the beginning to the end of the
experiment, the swimming time increased by 176% relative to the background (p<0.05) and by 106%
relative to the swimming time in KG animals (p<0.05).

Conclusion. The course intake of dietary supplements increases the oxygen transport capabilities of
the blood and is considered as a promising application for intensive physical exertion.

Keywords: blood rheology, rats, physical activity, dietary supplements, physical performance.
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HAPYHIEHUE TEMOCTA3A U MUKPOLIUPKYJISIIIUU B ITIATOT'EHE3E
THNEPTEH3UBHBIX PACCTPOMCTB Y BEPEMEHHbBIX

Bmacosa T.W., lllumkanosa T.U., Ynanosa A.C., Capmaesa [[.I".

OI'BOY BO «HammonansHBIH HccaenoBaTeNbckuii MOpIOBCKUN TOCYIapCTBEHHBIN YHUBEPCUTET HM.
H. I1. Orapesay; Poccus, Pecriybnuka Mopaosus, T. Capasck, yi. bonbiieBucrckas, 68, 430005

BBenenme. OpnHoii n3 Hauboinee aKkTyaJbHBIX IPOOJEM COBPEMEHHOIO aKylIEpCTBa SBISETCS IIOHMCK
naTo(U3NOIOTHIECKIX MEXaHU3MOB TUIEPKOAry IsIIMOHHBIX M3MEHEHUH 1 HapyIICHUH MUKPOLMPKYJISIHNN KakK
KJIFOYEBBIX ACMEKTOB PAa3BHUTHsI KIMHUYECKH 3HAYMMBIX IUIALlCHTApHBIX HapyumieHui npu npesxnamrcuu (I19).
Marepuan u Meroanl mHcciaenoBanusi. [IpocnekTMBHOE HCCIeNOBaHME BKJIOYAIO 173 mManueHTKu c
OJTHOTUIOZIHOW OepeMEeHHOCTBIO B cpoke recrauuu 22-41 Henens. I'pymmy 1 (n=63) cocraBuiu OepeMeHHbIE C
ymepenroit I19. B rpymmy 2 (n=58) Bouum mammentku ¢ Tspkenoit I19. Tpymma 0 (n=52) (kouTposs) —
310poBele  OepeMeHHBbIe. COCTOSIHUE CHCTEMBI T'€MOCTa3a OIEHHBAIH C MOMOIIBIO T'€MOCTa3HOTPaMMbI U
MeTomoM Tpombosmactorpadpumn (TOI), omeHKa MHKPOUMPKYIANWN TPOBEACHA METOIOM JIA3ePHOH
JIOTIIEPOBCKON (hIIOYMETPUH, BBIOJIHEHO T'€HETHYECKOEe HccienaoBanue moaumopdusmoB reHos (C807T)
ITGA2, (T1565C) ITGB3, (G(-455)A) FGB (IIL[P). Pe3yabrarnl. JlaboparopHble [OKa3aTesn
JIEMOHCTPHPOBAIN 3HAYUTEIHbHOE IOBBIIICHHE aKTHBHOCTH CBEpPTHIBAaMOLIeH cucTeMbl KpoBH mpH I19. Beuto
3aperUCTPUPOBAHO CHIKEHHE OTHOCHTENBHO KOHTpOJIs mokaszareneiit AUTB u npoTpoMOMHOBOrO BpeMeHH Ha
17,52% (p<0,05) u 17,65% (p<0,05) cootBercTBeHHO B Tpymme 1, u Ha 32,98% (p<0,05) u 36,42% (p<0,05)
COOTBETCTBEHHO BO rpymre 2. OTMeueHO CHW)KEHHE aHTUKOATrYJITHTHOW aKTHMBHOCTH IUIa3Mbl KpoBU mpH [13:
ypoBeHb aHtutpombuna |1l B rpynmne 1 6bu1 Hibke koHTpoas Ha 11,10% (p<0,05), B rpynmne 2 - Ha 17,31 %
(p<0,05). Konuenrpauus ¢ubpuHorena B rpymme 1 Obuta Ha 7,94% (p<0,05) Bbimie maHHBIX rpymmbl 0
3HAYMTEJbHOE MOBbINIeHNEe (UOpUHOreHa OoTMedanoch B rpynme 2 — Ha 23,54% (p<0,05) oTHOCHUTEIBHO
koHTpoist. [lo mamEeIM TOI Taxkke pErncTpUpOBaJIM TOBBIICHHE KOATYISALHMOHHOW aKTUBHOCTH KpPOBH,
M3MEHEHHE XapaKTepHCTHK CTYCTKa W y/UIMHEHHE BpeMeHH ¢uOpuHOonm3a. [laTonormueckwe W3MEHEHHS B
rpynne 2 Obutn Gonee BbIpakeHbI. [loBBIIEHHE HPOTPOMOOTEHHOTO MOTEHIMAda KPOBH KOPPEIUPOBATIO C
HapyIIeHHEM MHKPOLMPKYIALUA B Hepu(epHIecKux TKaHAX OepeMeHHBIX. B rpymme | wWHTErpaTHBHBIA
MOKa3aTeIb MUKPOLMPKYJISIINHN U pacdeTHBIN HHAEKC 3((GEKTUBHOCTH MUKPOLMPKYIISALUK OBUTH HUKE KOHTPOJIS
Ha 11,97 % (p<0,05) m 14,78 % (p<0,05) coOTBETCTBEHHO, OTMEYAJOCh W3MEHEHHE BKJIANa Pa3IMIHBIX
KOMIIOHEHTOB B DETYJSIHI0 MHUKPOTeMOJAWHAMUKH. YTsokeiaeHue [1D conpoBOKAAIOCh CTaTUCTUUECKH
3HAYUMbBIM  yXYJIIICHUEM U3MEpsieMbIX M PACYETHBIX IapaMeTPOB MHUKPOLUPKYJSIUMU. Pe3ynbrars
TEHETHYECKOT0 MCCICIOBAHMUS: MPH TsDKEIoM TeueHuu [13 vactorta BecTpeyaemoctu Bapuantos T/T, T/C u C/C
rena ITGB3 cocrasuna 20,7, 32,8 u 46,6 % (y2=5,84, p=0,01, OR=5,29 (1,26-22,25)), Bapuantos C/C, T/C u
T/T rena ITGA2 — 20,7, 44,8 u 34,5 % npu %2=20,0, p=0,001, OR=12,5 (3,82-42,45). BcrpeuaemocTh
nommMopdHbIX BaprantoB G/G, G/A u A/A rena (G(-455)A) FGB - 15,5, 48,3 u 36,2 % npu y2=24,3, p=0,001,
OR=42,0 (5,1-357,1). B rpynmnax 1 u 0 BCTpe4aeMOCTH MYTAHTHBIX aJUIell MCCIEIyEeMbIX T€HOB M KOJIMYECTBO
TOMO3HTOTHBIX BapHaHTOB MYTAHTHBIX ajuiesield ObUIO JOCTOBEPHO MEHBIIMM, YeM B rpymie 2. 3akJioueHHe.
Teuenne I1D cBs3aHO CO 3HAYMTENHHBIM ITOBBINICHHEM IPOTPOMOOT€HHOTO IIOTEHIIMANA KPOBU C BBICOKHM
PHCKOM BO3HHKHOBEHHEM JIOKAUIFHOTO MHMKPOTPOMOO3a COCYZOB, YTO OKa3bIBA€T HETAaTUBHOE BIIMSHHE Ha
3¢ PEeKTUBHOCTH IPOLIECCOB MUKPOLMPKYJIIIIIAH, U, KaK CIEACTBHE, MOXKET CIIY>KUTh IPEAUKTOPOM yXYALICHUS
MaTOYHO-IUIALEHTAPHO-TUIOI0OBOTO KPOBOTOKA. BBIpaKeHHOCTh BBIIIEYKa3aHHBIX M3MEHEHHUII acCOIMMpPOBaHa C
YBEJIMYCHUEM YacTOThl BCTPEYAEMOCTH MYTAHTHBIX ajlieliell TeHOB TPOMOOIMTAPHBIX WHTEIPHHOB U
(uOpHHOTreHa, YTO MOXET CIYXKHTh JONOJHHUTENbHBIM (PAKTOPOM pHCKa HEOIAroNpHUITHOTO TEUEHHMs Ipoliecca
rectauuy. KilloueBble cjioBa: NpesKIaMIICHsl, HAPYLICHUS] MUKPOLMPKYJISIIMY, FEMOCTa3, HONUMOP(U3M I'eHOB.

IMPAIRMENT OF HEMOSTASIS AND MICROCIRCULATION IN THE PATHOGENESIS
OF HYPERTENSIVE DISORDERS IN PREGNANT WOMEN

T. I. Vlasova, T. I. Shishkanova, A.S. Ulanova, D.G. Sardaeva

Ogarev National Research Mordovian State University; Russia, Republic of Mordovia, Saransk

Abstract. The article is devoted to the study of coagulopathy, their genetic risk factors and microcirculation
disorders in preeclampsia (PE). A prospective study included 121 pregnant women divided into 2 groups
according to the severity of preeclampsia and group 0 (n=52) (control) - healthy pregnant women. The research
results have demonstrated the course of PE is associated with a significant increase in the prothrombogenic
potential of the blood, which correlate with low efficiency of microcirculation processes. The hemostatic and
microcirculatory changes severity are associated with an increase in the frequency of occurrence of the platelet
integrins and fibrinogen genes mutant alleles.

Key  words:  preeclampsia,  microcirculation  disorders,  hemostasis, = gene  polymorphism.
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BJIMAHUE ®EHUJID®PUHA U TASOTPAHCMHUTTEPOB

HA MUKPOPEOJIOTMYECKHUE CBOMCTBA SPUTPOILIUTOB

Bonxoga E.JI., bynaesa C.B., Muxaiinos I[1.B., Ocetpos 1.A., MypaBbeB A.B.
®I'BOY BO «pocnaBckuii TOCYIapCTBEHHBIN MeIarormuecKuii YHUBEPCUTET IMEHU
K.A. Ymmackoroy; Poccus, 150000 Spocnasis, yin. Pecnyonukanckas, 108/1

i mpoxoxaeHus MyTel MUKPOLMPKYJISIIMK M JOCTABKH KHCIOPOAA B TKAHU 3PUTPOLMTHI JOJKHBI
negopMupoBaThcss M B TOM 4HCJIE 3a CYET H3MEHEHHs cBoero obObema. MexaHM3M 3TOH
MHUKPOPEOJIOTHYECKON aJanTallud CBS3aH C METa0OJIM3MOM KAaTHOHOB M MOXET PEryJIHpOBAaTHCS
CUTHAJIBHBIMH MOJIEKYJIaMH, TOPMOHaMH U ra3oBbiMu Menuaropamu (I'T) Takumm kak okcuza asora
(NO) u cynpdun Bomopona (H,S). Llesnbto gaHHO# paboThl OBLTO UCCIIEAOBAHHE MUKPOPEOIOTMISCKUX
OTBETOB J3PUTPOIMTOB Ha aroHUCT o-l-agpeHopenentopos, ¢peHmwmGpruH U moHOPH I'T. B rpynme
3M0poBBIX JKI (n=15) perucrpupoBanu aedopmupyemocts (D) u arperanuio (AD) 3pUTPOLIUTOB
nocie ux uHkybanuu ¢ goHopamu ['T, autponpyccunom Hatpust (HITH, 100 MxM), runpocynbduaom
Hatpus (NaHS, 100 MmxM), a Taxxe anbda-l-arorncrom dhenmmdpuaom (O3, 10 MkM) oTaensHO U
Ipyd OJHOBPEMEHHOM HX NPUMEHEHHH. TaKkKe 3PUTPOLUTH WHKYOMpPOBAIM C KIOTPHUMA30JIOM —
osiokatopom [apmomr kananoB (50 mMkM). beuto ycranomneno, uto HIIH u NaHS mnosbimanu
nocroBepHo /1D Ha 8-9% u cHmwxkamu AD Ha 34-38% (p<0,01). denundpuH OTACTBHO HE BIUSUI Ha
I3, Ho cymectBenHo nosbiman A3D, Ha 98% (p<0,01). JoGaBnenue B cpeny unkyoaunu HIIH mmu
NaHS noanocteio yerpanuno adgdpext @3. [Tpu arom J1D Bo3pactana Ha 11 u 12%, COOTBETCTBEHHO,
AD cumxanace Ha 8 u 20%. [leiictBue 3D cBA3aHO co cTuMyiaupoBaHueM Bxoga Ca2+ B KIETKH.
bnokupoBanue ['apmom KaHaJIOB 3PUTPOLUTOB KJIOTPUMA30JOM YCTPaHSUIO IOCIEAYIOIINI
TIOJIOKUTENEHBI MHUKPOPEOJIIOTHIECKH OTBET IPUTPOIHUTOB Ha noHopa H,S. Takum obpazom, 6o-
nepguvix, noHopsl ['T ycTpaHsIOT oTpHLIATENBHBIN anbda-1l-angpenepruueckuii 3pPekT KaTexoIaMIHHOB
Ha MHUKPOPEOJIOTHIO SPUTPOLUTOB U G0-8MOPbIX, MEXAHU3M ITHX BIMSHUI, BO3MOXXHO BKIIIOYaeT
Ca2+ — oOmeH, ¢ yuacTreM ["apiormr kaHajIoB SPUTPOIUTOB.

KaoueBbie cjioBa: 3pUTPOLUTEI, aJpEHOPENENTOPEI, AeGopMUpyeMOocTh, arperanus, GeHwQpUH,
ra3oTpaHCMHUTTEPLI

EFFECT OF PHENYLEPHRINE AND GAS TRANSMITTERS

ON THE MICRORHEOLOGICAL PROPERTIES OF ERYTHROCYTES

E.L. Volkova, S.V. Bulaeva, P.V. Mikhailov, I.A. Osetrov, A.V. Muravyov

Yaroslavl State Pedagogical University named after K.D. Ushinsky; Russia, 150000 Yaroslavl,
Republican str., 108/1

The aim of this work was to study the microrheological responses of erythrocytes to the [1-1-
adrenergic agonist, phenylephrine, and HT donors. Deformability (DE) and aggregation (AE) of
erythrocytes were recorded in healthy individuals after their incubation with HT donors, sodium
nitroprusside (NPN), sodium hydrosulfide (NaHS), with alpha-1-agonist, phenylephrine (PE)
separately and with their simultaneous use, as well as with clotrimazole. It was found that NNP and
NaHS increased DE by 8-9% and reduced AE by 34-38%. Phenylephrine alone did not affect DE, but
significantly increased AE, by 98%. The addition of GT completely eliminated the FE effect. At the
same time, DE increased by 12%, while AE decreased to 20%. Blocking the Gardosh channels of
erythrocytes with clotrimazole eliminated the subsequent positive microrheological response of
erythrocytes to the H2S donor. Thus, firstly, HT donors eliminate the negative alpha-1-adrenergic
effect of catecholamines on erythrocyte microrheology and, secondly, the mechanism of these effects
includes Ca2+ metabolism, with the participation of erythrocyte Gardosh channels.

Keywords: erythrocytes, adrenoreceptors, deformability, aggregation, phenylephrine, gas transmitters.
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OILIEHKA COCTOSIHUS MUKPOILIUPKYJIAATOPHOI'O PYCJIA ¥ 3JIOPOBBIX JIETEN
I'enne H.A., Aceesa E.B., Cunopos B.B., bepexxanckuii I1.B.

OI'AOY BO «IlepBbrit MockoBCKH# rOCYAapCTBEHHBIN METUITTHCKIY YHHBEPCUTET UMEHH

N.M. CeuenoBa» MunncrepcTBa 3apaBooxpanenns Poccutickoit @enepannn (CeueHOBCKUAN
VYuusepcurert); 119435, r. Mocksa, yn. bonsmas [Tuporosckas, a. 2, ctp. 4.

OO0 HIIIT «JIASMA», Mockga, Poccus

BBenenue: Te3uc MOCBSIIEH OLIEHKE COCTOSIHUS MUKPOLUPKYJIALUN KPOBU Y MPAKTHUECKH 310POBBIX
JeTeld Iy WCCIEeNOBaHUM MHMKPOLMPKYISILUM JeTed ¢ OponxuanbHoit actmoit  (BA).B
NEeINaTPUYECKOW MPAKTHUKE AaKTyalbHbl HEWHBA3UBHBIE METOJbI, IIO3BOJIIIOIINE HCCIENOBATh
COCTOSIHUE MHKPOKPOBOTOKAa. OIHHMM U3 TakUX METONOB SBIAETCS JIa3epHas [OIIUIEPOBCKAs
¢noymerpust (JIAD).

Marepuanbl 1 Meronbl: obcienoBano 40 3mopoBeix ngeredt (Bospact 9-17., 13,7 £ 1,8 JIeT).
HccnenyeMble ObLIM pa3ziesieHbl HAa JABE BO3pAcTHbIE rpymmbl. sl OCyIECTBICHMS AWATHOCTHUKU
OOIIero COCTOSHUS MHKPOIMPKYJSLNA KpPOBH IPUMEHEHA CHCTeMa MOPTATUBHBIX aHAJIU3aTOPOB
MUKpOIHUPKYJSIHU KpoBU «JIABMA T1®y». M3 ananmuzatopoB «JIASMA T1d» Oblia opraHu3oBaHa
pacrpenefieHHass CHUCTE€Ma, COCTOsIass M3 4YeThIpex NpuOOpoB: MO [Ba aHajau3aTropa MAjs
OJHOBpEMEHHbIX uccnenoBanuil Ha Il manpuax pyk u Ha I manpuax Hor. 3amuch MokaszaTenei ¢ 4
aHAJIN3aTOPOB MPOBOJUTCS OJHOBPEMEHHO B MOJOXEHHM HCHBITYEMOTo cuisd B TedeHue 10 MHUHYT
[Tomy4enHsle MaTepuan 00padOTaH CTATUCTHYECKU C ONPEAETICHUEM BHIOOPOYHOI CpeHel BETMUUHbI
(M) mnoka3zarens MUKPOLUMPKYISIMM WM CTaHIAPTHOIO OTKJIOHEHHs. 3a YPOBEHb CTATHCTUYECKU
3HAYMMBIX PUHUMATH u3MeHeHus pu p < 0,05.

Pesynbratel: M B Bo3pacTHoOM rpymme 9-12 ner cocraBun 22,7+5,5 nepdy3uoHHBIX enuHull (nd.eiu.)
Ha JIeBoii pyke, 27,8+3,1 nid.exn. Ha mpaBoii pyke, 15,17 nd.ex. va npaBoii Hore u 11,6 +£5,1 nd.ex. Ha
nesoit Hore. B rpymme 13-17 ner M coctasun 23,3+4,9 nd.en. Ha neBoit pyke., 27,1 +4,1 nd.en. Ha
npaBoii pyke., 16,3 + 4,6 nd.ex. Ha npaBoit Hore u 12,3 + 4,8 nd.en. Ha neBoit Hore. [Ipu cpaBHEHUHU
IOKa3aTened Ha BEPXHMX UM HIDKHUX KOHEYHOCTSIX BBISIBICHA CTAaTUUECKH JOCTOBEPHAs
pasanua(p<0,05). Tak xe mokazaTeab MUKPOLUMPKYJISIIMU ObUI BBIILIE HA Hadblax HPaBOW KHCTH, YEM
Ha JIEBOH, YTO MOXET OBITh CBSI3aHO ¢ 00JI€e YaCTOM BCTPEUAEMOCTRIO IIPABOPYKOCTH Y JCTEH.
BoIBOIBI: TOTy4YEHHBIE PE3YNIBTaThl MOXKHO MCIIOJIb30BaTh B KAUECTBE KOHTPOJIBHBIX MTOKa3aTenen s
OLIEHKU COCTOSIHHSI MUKPOLIMPKYJIATOPHO-TKaHEBOW CHCTEMBI Y JIETEH.

KarueBble cioBa: azepHas JOMTUIEPOBCKas (GIoyMeTpus, MUKPOIIUPKYJIISIHS, IETH, TIOAPOCTKU

ASSESSMENT OF THE STATE OF THE MICROCIRCULATORY BED IN HEALTHY
CHILDREN

N.A. Geppe, E.V. Aseeva, V.V. Sidorov, P.V. Berezhansky

I.M. Sechenov First Moscow State Medical University of the Ministry of Health of the Russian
Federation (Sechenov University); 119435, Moscow, Bolshaya Pirogovskaya str., 2, p. 4.

OOO NPP "LAZMA", Moscow, Russia

Abstract. The article is devoted to assessing the state of blood microcirculation in healthy children.
The general state of blood microcirculation was diagnosed using LAZMA PF portable blood
microcirculation analyzers. When comparing the parameters on the upper and lower extremities, a
statistically significant difference was revealed (p<0.05).

Keywords: laser doppler flowmetry, microcirculation, children, adolescents.
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OCOBEHHOCTHU OINEHKHA PEAKTUBHOCTH COCY OB KO’KH HA TEIIJIOBOE

1 OKKJIFO3UOHHOE BO3JENCTBUE Y IALIIMEHTOB C CAXAPHBIM JUABETOM
I'maskoB A.A., I'mazkoBa I1.A., CenuBanoBa /I.C., Kpacynuna K.A., Kopanésa }0.A., Poratkun J[.A.
I'bY3 MO MOHUKU um. M.®. Bramumupckoro, Poccust, MockBa

Bgenenne. Bee Oonblie nurepaTypHbIX JaHHBIX CBUAETEIBCTBYET OT TOM, YTO HEMHBA3HMBHAs OLICHKA
PEAKTUBHOCTH COCYIOB KOXKM MOXET ObITh MH()OPMATHBHA Y MALIMEHTOB C CaXxapHbIM AHA0OETOM AJIS
BBISIBJICHUS. MUKPOCOCYJHUCTBIX OCJIOKHEHMH U ONpelesieHHs] pUCKa MX pa3BuTus. B nanHO# pabote
MIPUBOJATCS PE3yNbTAaThl MPUMEHEHUs Psiia TOJXO0A0B, MO3BOJAIONINX MOBBIIATE JUATHOCTUYECKHUE
XapaKTepUCTUKU METOAOB H3ydeHHs KpoBoToka. Matepuain u Mertoabl. lccinenosanust Obuin
BBINIOJIHEHBI C IIOMOIIBI0 METOAA HEKOTEPEHTHOM ONTHYECKOH (IIyKTyallMOHHON (uoyMeTpuu c
BKIIIOUEHUEM TPEX IPyMI OOCIeNyeMbIX: B TPyHIy | BXOIWIN 3J0POBBIC JOOPOBOJIBIIGI, B Ipymmy 2
BXOAMJIM MalMEeHTHI ¢ caxapHbiM anadberoM 2 tuna (C/ 2) B rpynmy 3 Bxoaunu namueHTs ¢ CI 2 ¢
CHHIpOMOM nuabetnyeckoil crombl. [lokazarenn KOXHOTO KPOBOTOKA PErHCTPUPOBAIN HA MPABOH U
JIEBOM CTOpOHAX Tella B CIEAYIOIINX JOKAIU3AMIX: MOAylIeuKa yKa3aTeIbHOTO Hallblia, ThIJI CTOMHI,
nojymieyka OO0JIBIIOro Mmanblia CTONbl. V3MepeHne Ha yka3zaTelbHOM Majiblie MPOBOJMIOCH Ha (OHE
OKKITIO3MOHHOW TpoOBI (MepexaTne IUIeYeBOM apTepuH), Ha TaNblle W THUIE CTOMBI — Ha (oHe
TemwoBbiX 1po0. Pesyiabrarhl. BpIIO mMOKa3aHO, YTO sl MOKas3aTened aOCONIOTHOIO YPOBHS
nep¢dy3ur B MOMEHT HarpeBa CTaTUCTHYECKHU 3HAUYMMBIE Pa3IMyMsi B OCHOBHOM BBISBIISIIOTCSI MEXKILY
rpynnamu 2 u 3. s npupocta nepdysuu Ha (OHE HarpeBa IO CPaBHEHHIO ¢ 0a30BBIM YPOBHEM
pasinuus BBIIBISIOTCS Takke M Mexay rpynmamud 1 u 2. IIpum 3TOM HMHAEKCHI, YYHTHIBAIOIINE
MOKAa3aTeNH! U C Majiblia, | C ThUIa CTOMBI 001a1ar0T 0oiee BHICOKMMU 3HAYEHUSIMH YYBCTBHTEIBHOCTH
Y CTIEUU(QUYHOCTH B TIPOBEJCHNUM KIIacCH(DPUKAIIUKM MEXY TPYIIaMH, YEM MOKA3aTeN! B OTACIHHOCTH.
YpoBeHb nepdy3ud B MOMEHT MOCTOKKITIO3MOHHOM rumnepeMuu B rpynne 1 Obl1 3HaYMMO HUXKE, YEM B
rpynmnax 2 u 3, 4To MBI mojlaraeM OBUIO CBSI3aHO ¢ 0oJiee HM3KMMHU 3HAYCHUSMH 0a30BOTO YPOBHS
nepdy3un Ha ykazateabHOM maiblie. [lpu 3TomM mpupocT nepdy3uu MO OTHOUICHHIO K 0a30BOMY
YPOBHIO MEXIy TIpynmaMd He pasindaics. 3akirodenue. ORHOBpPEMEHHOE NPOBEICHHE
(YHKUMOHAIBHBIX Npo0 B HECKOJBKMX JIOKAIM3aLMAX M pacyéT MHIEKCOB, WHTErPAIbHO
VUUTHIBAIOIINX PE3YJIbTAThl 3THX MPOO MO3BOJSIOT MOBHIATH TUATHOCTHYECKYIO HH)OPMATHUBHOCTh
OLICHKU KOXXHOT'0 KPOBOTOKa y nmanueHToB ¢ C/I 2.

KioueBble c10Ba: KOXHBIH KPOBOTOK, CaxapHbI AnabeT, peakTHMBHOCTh COCYIHCTOTO pYycCla,
HEKOTepeHTHAs oNTHYecKast PIIyKTyalnoHHas! PIIOyMETPHSI.

ASPECTS OF ASSESSMENT OF SKIN VASCULAR REACTIVITY TO HEAT AND
OCCLUSION IN PATIENTS WITH DIABETES MELLITUS

Glazkov A.A., Glazkova P.A., Selivanova D.S., Krasulina K.A., Kovaleva Yu.A., Rogatkin D.A.
M.F. Vladimirsky State Medical University of MONICA, Moscow, Russia

This study investigated non-invasive assessment of skin vascular reactivity in patients with diabetes.
Three groups were included: healthy volunteers, patients with type 2 diabetes, and patients with
diabetic foot syndrome. Measurements were taken at different locations on the body. The results
showed significant differences in perfusion levels between groups during heating and post-occlusion
hyperemia. Combining measurements from multiple locations improved the diagnostic accuracy. The
study highlights the approaches to enhance the diagnostic capabilities of non-invasive blood flow
assessment methods in patients with type 2 diabetes.

Keywords: skin blood flow, diabetes mellitus, vascular reactivity, incoherent optical fluctuation
flowmetry.
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BBISIBJIEHUE JJUABET-ACCOIIMNPOBAHHBIX TIOPAKEHU HUKHUX
KOHEYHOCTEM [MPU MIOMOIIA KOMBUHAIIMA HEMHBA3UBHBIX OIITUYECKHUX
METOA0OB

Inaskosa IT.A.%, Tnaskos A.A.L, JlappkoB PH', 3arapoB C.C.Y, JTanmran I[.F.l, Kosasesa FO.A.,
Ba6enko A.J0.%, Kynukos JZ[.A.3, Kononosa IO.A.Z, Masyp H.H.l, bputsun T.A.l, Porarxun I[.A.l
'By3 MO MOHUKU um. M.®. Brnagumupckoro Poccusi, Mockaa,

2OI'BY «HMMUII um. B. A. Anmasosa» Munsapasa Poccuu Pocensi, Cankt-IletepOypr,

3OI'BOY BO «l"ocymapCTBEHHBIM YHUBEPCUTET MPOCBEIIeHUsD Poccusi, MbITuim

BBenenue. CeromHs ecTb MOTPEOHOCTH B pa3padOTKE HOBBIX BBICOKOTOYHBIX, HEWHBA3UBHBIX,
KOJIMYECTBEHHBIX IMOAXO/IOB K OLEHKE TEMOJUHAMUKH B TKAHAX HIDKHUX KOHEYHOCTEH Yy MAalMEHTOB C
caxapueiM auaderom (CJ1). Llempio TaHHOTO HCCIIEIOBAaHMS CTala anpoOamyst KOMITIEKCHOM TEXHOIOTHH
«BazorecT» mna BBIABIEHHS HAPYIICHWH TEeMOAMHAMHUKH Y TAlMEHTOB C JHabeT-acCOLUMPOBAHHBIMU
TIOpKEHUSIMU  HIDKHMX KOHeWHocTeil. Martepuajbl U MeToAbl: Ha mampentax ¢ CJ] 2 tuma Obuio
NPOBEICHO 00CEPBALIMOHHOE HCCIENOBAHUE THUIA CIIydaid-KOHTposb. B rpymiy | BoLuM MamueHTsl ¢
COXpaHHBIM KPOBOCHAO)KEHHEM HIDKHHAX KOHEYHocTel (n=27, Bo3zpact 59 [56; 63.5]), uto ObLIO
TIOAATBEPKIICHO JIAHHBIMU YJIBTPa3BYKOBOTO HCCIIENOBAaHMSI COCY/OB. B rpymmy 2 BOILIM ManUeHTHI ¢
cuagpoMoM nuaberndeckoit crombl (CLC) (n=27, Bo3pact 64 [56.5; 67.5]), B ToM umcie 22 maIpieHTa ¢
Helipo-ummemmdeckoir ¢opmoit CJIC u creHO3aMM MarucTpalbHBIX apTepuid HOr (moarpymma 2a), 5
nanueHToB ¢ Heiiponatnaeckoit hopmoit CJIC (moarpynma 26). Bcem naryenTaM OLeHHBaNN TOKa3aTeln
TeMOJIMHAMUKY TIPH TIOMOIIY KOMIUIEKCHOM HEMHBA3WBHOM TEXHOJIOTUH «BazoTecT», KoTopas peainsyeT
TpH HU3HYECKHX METO/IA: METO/IbI HEKOTEPEHTHOM onTr4eckoi (urykryarronton Gaoymerpun (HODD),
¢oTomreTnzmorpadui 1 TOHOMETPHUUYECKOW OCIJZIOMETPHH, W TO3BOJISIET OLCHHBATH IMapameTphl
TeMOJIMHAMUKA B XOJIC TCIJIOBOM M OKKIIIO3MOHHOH mpo0. PesyabTarel: [lokazaHo, 4yTo KOMOWHAIUS
[IapaMeTPOB TEIJIOBOM PEaKTUBHOCTH Ha OOJIBIIOM MAIBLE U ThUIE CTOIBI O3BOJISIET BBIBIISATH NALIMEHTOB
¢ CIIC ¢ uyBctBUTENBHOCTBIO 87% U cnietmbuanocThio 90,7% (AUROC 0,9287, CI: 0,8791-0,978). Ipu
9TOM Yy TIAIIEHTOB C HEMPOHIIIEMHIEKCOH (TIoArpya 2a) 1 Helipornaruueckol (moarpymnma 20) gopmamMu
CIC 3HauMMO pa3NUYaINCh TAKHE MapaMeTpbl KPOBOTOKA KaK CKOPOCTH ITyJbCOBOM BOJHBI, MHAEKC
(dopmBI Iy IbCOBOM BOJNHBI, OasoBasg mepdys3usi U TerioBas peakTuBHOCTH (P<0,05 st kaxmgoro us
napamerpoB). 3akawouenue. KoMOMHAIMS HECKONBKHX TapameTpoB Nepy3uH, OIEHEHHBIX NpH
noMoIM  TexHoloruu  «BaszoTect», TO3BONAET JOOHMTHCS BBICOKOH YYBCTBUTEILHOCTH |
cneurn(pUIHOCTH B BBISIBICHHH MAMEHTOB AMA0ET-aCCOUMUPOBAHHBIMU MOPAKECHUSIMH KOHEUYHOCTEM.
[Tapametpsl nepdy3un Ha CTOIE, CKOPOCTb IMYJIbCOBOW BOJHBI, HHAEKC (HOPMBI IIYIHCOBOM BOJHBI
3HAYMMO PA3JINYAJIUCh Y TAIUEHTOB ¢ pa3HbiMu Gopmamu C/IC.

KioueBble cj0Ba: MUKPOLMPKYISILMS, nepdy3usi, METOA HEKOTePEeHTHOW  ONTHYECKOH
¢daykTyannoHHOH uioymerpun, GoTorureTusMorpadusi, caxapHblil 1uader.

DETECTION OF DIABETES-ASSOCIATED LESIONS OF THE LOWER EXTREMITIES
USING A COMBINATION OF NON-INVASIVE OPTICAL METHODS

Glazkova P.A.*, Glazkov A.A.*, Larkov R.N.*, Zagarov S.S.?, Lapitan D.G.", Kovaleva Yu.A.*,
Babenko A.Yu.? Kulikov D.A. 3 Kononova Yu.A.? Mazur N.N.?, Britvin T.A.", Rogatkin D.A.*
M. F. Vladimirsky State Medical Institution of the Ministry of Education and Science of Monika,
NMIC named after V. A. Almazov" of the Ministry of Health of the Russian Federation, St.
Petersburg,

3State University of Education™ Russia, Mytishchi

In this study, the «Vasotest» technology was tested in patients with diabetes-associated lesions of the
lower extremities. A combination of several perfusion parameters has been shown to identify patients
with diabetic foot syndrome with a sensitivity of 87% and specificity of 90.7% (AUROC 0.9287,
Cl:0.8791-0.978). Foot perfusion parameters, pulse wave velocity and pulse waveform index were
significantly different in patients with neuroischemic and neuropathic form of diabetic foot syndrome.
Key words: microcirculation, perfusion, incoherent optical fluctuation flowmetry,
photoplethysmography, diabetes mellitus.
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MN3YYEHUWE POJIM IMUTOBUJIHOM KEJIE3bI B PEAJIN3AIINU DO®DPEKTOB
®U3UNYECKON AKTUBHOCTH HA MUKPOLIUPKYJISILIUIO

Tl'omyGesa A.T'.

Capatosckuiit MY um. B.W. PazymoBckoro; Poccus, 41012, Capatos, yn. b. Kazaubs, 112

CraTbsl MOCBALICHA aKTyaJIbHOW Ha CErOAHSIIHUE 1eHb MPo0ieMe BIMSHUS HOAUPOBAaHHBIX TOPMOHOB
IIUTOBUIHOM JKEJIe3bl Ha COCTOSTHUE CHCTEMBI MUKPOIIUPKYIISITOPHOTO pycia.

B nureparype nmerorcst ykazaHusi, 4To noj BiustHHeM TpuioaruponnHa (T3) u TerpaiiogruponnHa
(tTupokcun, T4) cocyancTbie U3MEHEHHS XapaKTePH3YIOTCS W3MEHEHHUEM TOHYCa, T.C. pacIIUpEHHEM,
aunatanueil. BMecte ¢ TeM M3BECTHO O NOTCHLMPYIOLIEM ACUCTBUM HOJMPOBAHHBIX TOPMOHOB Ha
CUMIATHYECKUH OTIEN BETEeTATHMBHON HEPBHON CHUCTEMBI, 9TO OOYCJIOBIMBAET MOBHIIMICHWE TOHYCa
cocynoB. CTEHKH COCYIHMCTOrO PycClia MOTYT IepecTpauBaThCs B 3aBHCUMOCTH OT (DYHKIHOHATBHON
AKTHBHOCTH IIIUTOBUAHOM JKEJIE3BI.

[Ipu TumodyHKIMK MIUTOBUIHON Kelle3bl UMEIOT MECTO HApYIICHUS CHCTEMBI TeMOCTa3a, KOTOpHIe
IMPOABIIAOTCA HOCOBBIMH KPOBOTCUYCHUSAMHU, KPOBOTCUCHHUAMHU B PE3YJIbTATEC CTOMATOJOTHYCCKHUX
npouenyp M IIp. DTO NPOUCXOAWT K3-32 HapylUICHWH OajaHca B CHUCTEME CBEPTHIBAHUS KPOBH M
¢ubpuHOIHM3A. Oromy CrocoOCTByeT YATUHEHHE aKTHBHPOBAHHOTO YaCTHYHOTO
TPOMOOIIJIACTUHOBOTO BPEMEHH, CHIDKEHHE 4YHclia TPOMOOIIMTOB, TIIOBBIIEHHOE COAEp KaHUE
¢ubpunorena, ymeHnblenue gaxkropa Bumneopanna.

B nmrepatype wuMeEIOTCS eQWHWYHBIE pPa0OTBL, B KOTOPBIX pPaccMaTpUBAeTCS HW3MEHEHHE
MUKPOLMPKYJSIIUM ~ TpH  THIEpTHpeo3e W rumotupeosze. llpm  sTtom,  amamranmus
MUKPOLMPKYJSIIMOHHOTO pyciia Ha (oHe 3a0o0neBaHWil LIMTOBHIHOW JKele3bl B  YCIIOBHSIX
TUIOAVHAMUN U TUNEpJUHAMHMU H3y4yeHa KpailHe HenocTaTouHo. VccienoBaHus, HamnpaBieHHbIE Ha
pellleHre JAaHHOTO BOMPOCA 3HAYUMBI JUIS TUIAHUPOBAHHUS Mep MPO(MUIAKTHKH albTepaluid CUCTEMBI
KpPOBOOOpAILCHHUS Y JIUIL C pa3IMYHbIM YPOBHEM (DYHKIIMOHATHHON aKTUBHOCTH IIUTOBUTHON KEJIE3bI.
KaroueBbie ci10Ba: IMUTOBUIHAS JKeJle3a, MUKPOLUPKYJIISIHSL, TUTIOTUPEO3, THIIEPTUPE03, (hru3ndeckas
aKTUBHOCTb.

STUDY OF THE ROLE OF THE THYROID GLAND IN THE REALIZATION OF THE
EFFECTS OF PHYSICAL ACTIVITY ON MICROCIRCULATION

A.G. Golubeva

Saratov State Medical University named after V.l. Razumovsky; 112 B. Kazachya str., Saratov,
41012, Russia

There are indications in the literature that under the influence of triiodothyronine (T3) and
tetraiodothyronine (thyroxine, T4) vascular changes are characterized by a change in tone, i.e. dilation,
dilation. At the same time, it is known about the potentiating effect of iodized hormones on the
sympathetic part of the autonomic nervous system, which causes an increase in vascular tone.

With hypofunction of the thyroid gland, there are violations of the hemostasis system, which are
manifested by nosebleeds, bleeding as a result of dental procedures, etc. This is due to imbalance in
the blood clotting system and fibrinolysis.

There are isolated works in the literature that consider changes in microcirculation in hyperthyroidism
and hypothyroidism. At the same time, the adaptation of the microcirculation against the background
of thyroid diseases in conditions of hypodynamia and hyperdynamia has been studied extremely
insufficiently. Studies aimed at solving this issue are important for planning measures to prevent
alterations of the circulatory system in individuals with different levels of functional activity of the
thyroid gland.

Key words: thyroid gland, microcirculation, hypothyroidism, hyperthyroidism, physical activity.
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CHEKTPAJIBHBIN AHAJIN3 JAHHBIX JIASEPHOM CHEKJI-KOHTPACTHOM
BU3YAJIIN3AIIMU HEPEBPAJIBHOI'O KPOBOTOKA

T'omy6osa H.B., Cepéruna E.C., Iloranosa E.B., [IpémuuaB.B.

HTII 6nomenunmuckoit poronuku, OI'Y um. U.C. Typrenesa; Poccus, 302026 Open, yi.
KomcoMonbckas, 1. 95

W3ydenne MUKpPOUMPKYISIMA KPOBU SIBISETCS aKTyallbHBIM BOIPOCOM MJISI METUIIMHBI, TaK Kak
JTAHHBIE O MUKPOTEMOJMHAMHUKE MOXKHO HICTIONb30BaTh KaK I AUarHOCTUKH, TaK W JJISl IIPOBEICHUS
Tepanuu. Ha pgaHHBII MOMEHT aKTHBHO pa3BUBACTCS METOA JIa3€PHOM  CHEKJI-KOHTPAcTHOU
Bm3yanuzanuu  (JICKB), mo3Bomsgromuii MpOBOAWTH KapTHPOBAaHHE KPOBOTOKA B HCCIETyEMOM
oOmacti, a TaKKe IMONydaTh M aHAM3WPOBATh KOJMYECTBEHHBIE NaHHBIE. TakmMm oOpazom, paboTa
nocesanieHa npuMeHeHuto Metona JICKB s TpaHCKpaHHAlIbHOTO MOHUTOPHHTA ILepeOpantbHOrO
KpOBOTOKa 11ab0OpaTopHOro JKMBOTHOTO. IIpenBapuTenbHbIE HCCIIEAOBaHUS OBUIM  OJOOpPEHBI
OTrdeckuM KOMUTETOM OPIOBCKOTO TOCYAAPCTBEHHOTO YHUBEPCHUTETA U IMPOBEICHBI HA OHOW 0coOH
naboparopHoit kpeicel quann Wistar Bospactom 1 mecsir. ITocime mpemenukaimu U 00€300THBaAHUS
KUBOTHOE (PUKCUPOBAIOCH HA CTOJIMKE XUPYPTrUIEeCKON CHCTEMbI MOHUTOPHHTA AJIsl TPBI3yHOB. [0M0Ba
KPBICHI 3aKPETUIsIach B CTEPEOTAKCHUCE, IS TOCTYIIA K TOJIOBHOMY MO3TY KOXa YaJIsIach, a YeperHas
KOopoOKa ocTaBaiach eJI0CTHOU. JIa3epHbI NCTOYHUK U3MYYEHHs OCBEIal O0IACTh UCCIIEAOBAHMUS, C
MIOMOIIBIO  BHACOKAMEPHl H300paXKCHUS PETUCTPUPOBAINCh Ha TMPOTSDKEHHHM S5 MUHYT U
obOpabatsiBaiick B cpeae Matlab, 4To mo3Bonmio Bu3yann3upoBarh IepeOpaibHbIe KPOBEHOCHEIE
MUKpococynbl. B pesynsrare mpoBenenus dactotHoro aHanmm3a JICKB-mepdysunm B TpEx permonax
WCCIIeOBaHUsl OBbUIO YCTaHOBJIEHO, YTO CEep/eYHbIe KoJeOaHHs MPOSBISIIOTCS MPUMEPHO OTUHAKOBO
WHTEHCHBHO BO BCEX PErMOHAaX HCCIICIOBAHUS; IbIXaTelbHbIE KoJeOaHUs MmpeolnagaoT B BEepXHEM
CaruTTajJbHOM CHHYCE; MHOTEHHBIC KOJICOAHWS MMEIOT HanOoJee BBICOKYIO aMIUTUTYLy B TMPHTOKE
BEPXHETr0 CaruTTAJIBHOTO cHuHYyca. TakuM oOpa3oM, ycraHoBka JICKB u co3maHHBIH anroputM
O6pa6OTKI/I IMO3BOJIAIOT U3Yy4YaTb KPOBOTOK B 6I/IOTK3HHX, YTO IMPUMEHUMO B PA3JIMYHBIX MEIUIIMHCKUX
Y Hay4HBIX OpUIIOKeHUsAX. VccinenoBanue BeinonHeHo npu noanepxke PH® B pamkax npoekra No 22-
75-10088.

KnoueBble cioBa: na3epHas CHEKJI-KOHTpAcTHas BU3yallu3alus, lepedpalibHOe KpoBOOOpalleHHe,
00paboTKa OMOMETUIIMHCKUX CUTHAJIOB.

SPECTRAL ANALYSIS OF LASER SPECKLE CONTRAST IMAGING DATA

OF CEREBRAL BLOOD FLOW

N.V. Golubova, E.S. Seryogina, E.V. Potapova, V.V. Dremin

STC of Biomedical Photonics, 1.S. Turgenev OSU; Russia, 302026 Orel, Komsomolskaya str., 95

Abstract. The article is devoted to the application of the laser speckle contrast imaging (LSCI) for
transcranial monitoring of cerebral blood flow in a laboratory animal (one-month-old Wistar rat). Data
processing made it possible to visualize cerebral blood microvessels. As a result of LSCI-perfusion
frequency analysis in three regions of interest, we found that cardiac oscillations manifested
approximately equally intensely in all study regions; respiratory oscillations prevailed in the upper
sagittal sinus; myogenic oscillations had the highest amplitude in the influx of the upper sagittal sinus.
Thus, the LSCI setup and the algorithm of LSCI data processing allow to study blood flow in
biotissues, which is applicable to a variety of medical and scientific applications. The study was
supported by the RSF under project Ne 22-75-10088.

Keywords: laser speckle contrast imaging, cerebral blood flow, biomedical signal processing.
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OCOBEHHOCTHU MEXAHU3MOB H,S-OIIOCPEJIOBAHHOM JIMJIATAIIIA
MHUAJIBHBIX APTEPUI Y KPBIC PA3SHOI'O BO3PACTA

T'opmkosa O.I1.

WuctutyT Quzuonorun nm. N.I1. I1aBmoBa PAH, Poccust, 199034, Cankr-IletepOypr, Ha6. Makaposa,
1.6.

CrapeHne COMpOBOXKIAETCS Pa3BUTHEM COCYAHCTON MUC(HYHKINH, B OCHOBE KOTOPOH MOXKET JIeXkKaTh
HapyIIeHne OeHcTBUS U /min 3()h(HEKTHBHOCTH CUTHAJIBHBIX MOIIEKYJ, TaKUX Kak ceposomopon (H,S),
KOTOPBbI HWrpaeT 3HAYUTENBHYIO pPOJb B Pa3BUTHM MAaTOJNOTHYECKUX MPOIECCOB B CEPACYHO-
COCYAHMCTON cucTteMe. BakHeHmnm 3meMeHToM, 00ecleYnBaroIM Ba30akTHBHYIO (yHKIHio H,S B
MO3TOBBIX COCYZAax, siBsiercs aktuBanus AT® — 3aBUCHMBIX KaineBbIX KaHatoB (Kare) M KambIwii
YYBCTBUTEIILHBIX KaJIHEBBIX KaHAIOB Oosbiioi mpoBogumoctu (BKcy). ¥ kpeic B Bo3pacte 4 u 18
MECSIIIEB METOJIOM NPWKU3HEHHOM MHUKPO(POTOCHEMKH NpPOBEJCHA CpaBHHUTENbHAs OIIEHKa BKJIaja
STHX KaHAJIOB B IUJIATAINIO MMUANBHBIX apTEPHid pa3HBIX TUAMETPOB Ha BO3ACHCTBHE pacTBOpA JOHOPA
aKk3oreHHoro H,S — ruapocynsduna Harpus (NaHS, 30 mxM). UccnenoBanu aunaranuio Ha GoHE U B
OTCyTCTBHU OyoKajbpl kKaHaloB: Kare - rimmbenknamun (I'B), 10 mxM; BKc, — Terpastuinammonuit
xiopun (TDA), 2 MM. O6 W3MEHEHHWH POJNIM KAaHAJOB B NWJIATAlMU CYIMIIA TIO YUCIYy W CTEIEHU
peaxium, u3Mepsisl MUPHUHY ITOTOKA SPUTPOITUTOB.

VY 4 mecsiunbix kpeic NaHS Bei3biBan quiatanuio 56% aprepuit, y 18 mecsiunbix — 42%. Haubombiee
yMeHbllIeHue uncna aunatauuii (Ha 40%) otmeueHo y aprepuil auamerpom Oonee 20 mMxm. Ywucino
H,S—omocpenoBanubix munatanuii Ha (oHe OIOKAaTOPOB yMeHbIamoch. Y 4 mecsdyHbIX Kpbic I'b
YMEHBIIAJT YUCIIO TuiaTauuii aprepuii muamerpom MeHee 40 MM (Ha 20%), TOA yMeHbIIAN YUCIO U
aMIUTUTYy JUJIaTaluil apTepuil BCeX MCCIICAOBAaHHBIX TUaMETpoB B 2 u Oonee pa3. Y 18 mMecsuHbIxX
kpbic ['b ymenbInan uncio aunaranuii Tosneko y aprepuil meree 40 mxm (Ha 40%), TOA - umcio
Jqunaranuil aptepuil tuamerpom MeHee 20 MM (Ha 43%).

YcTaHOBIIEHO, YTO BO3pacTHBIE U3MEHEHUs HyS—MHIynIMpoBaHHOM TUIATaTOPHON peakuy MHaIbHBIX
apTepuil y KphIC 3aBUCIT OT pa3Mmepa cocymoB. C BO3pacTOM CHM)KAETCS BBEIPAKEHHOCTH JWJIATAIINU
aprepuii muamerpom Oombie 20 MxM. [Ipu 3TOM crapeHre He BIWSET HA AWIATAHI0 O0Jiee MEIKHX
aprepuil. OTH HapylmleHHs MOTYT OBITh CBS3aHBI C W3MEHEHHUSIMH IPOIECCOB, OOYCIOBICHHBIX
aKTHBaIMel KamnueBbIX KaHanoB. CTapeHHe COMPOBOXKIAETCS yBeNIndeHneM BKiIaga Kare — KaHAOB B
H,S—omocpenoBanHy0 MuiiaTaiio NHATBHBIX apTepuil nuametpoMm menee 40 mxm. Bxmam BKe, —
KaHAJIOB B JMJIATAllMI0 C Bo3pacToM cHmkaercs. U y 18 MecsayHBIX KpBIC OHHM NPaKTHYECKH HE
y4acTBYIOT B HyS—onocpenoBaHHoM quiaTainyy NHadbHBIX apTepuil quameTpoM oosee 20 MKM.
KawoueBsie cioBa: H,S—omocpenoBannas Bazoamnaranus, Kare M BKc, — kanamel, crapenwe,
MUATBHEIE apTEePHUH.

MECHANISMS OF H,S-MEDIATED DILATION OF PIAL ARTERIES IN RATS OF
DIFFERENT AGES

O.P. Gorshkova

I.P. Pavlov Institute of Physiology of the Russian Academy of Sciences, Russia, 199034, St.
Petersburg, nab. Makarova, 6.

Abstract. It was found that age-related changes in H,S — induced dilatation of the pial arteries in rats
depend on the size of the vessels. With age, the severity of dilatation of arteries with a diameter of
more than 20 pm decreases. These disorders are probably related to changes in the processes caused
by the activation of potassium channels. An age-related increase in the contribution of Karp . channels
to the dilation of arteries with a diameter of less than 40 um and the absence of the contribution of
BKc, - channels to dilatation in arteries with a diameter of more than 20 um was found.

Keywords: H,S-mediated vasodilation, Katp and BKc, — channels, aging, pial arteries.
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CTPECC-UHAYINPOBAHHBIE UBMEHEHUSA MUKPOLIUPKYJISIIINN

IIPU NOBPEXJIEHUU IEPUPEPUYECKHUX HEPBOB

I'puropsera M.1.

Caparosckuii IMY mm. B.W. PazymoBckoro; Poccmst, 41012, Capatos, yiu. b. Kazauss, 112

CraThsi TOCBSINEHA W3YYCHUIO aHAIM3Y [aHHBIX O CTPECC-UHIYIIMPOBAHHBIX HM3MCHECHUSIX
MUKPOIMPKYJSIIIMA ~ TPH  TIOBPEKACHUM  TeprUepruecKuX HEpBOB. M3ydeHume mporeccoB
MUKPOIMPKYJSIIIMA TP TIOBPEXKJICHUH TMEpUPEPUICCKUX HEPBOB  OCTAETCSI  HEOOXOIUMBIM
HaNpPaBJICHUEM 3KCIICPUMEHTAIBHBIX U KIIMHUYECKUX UCCIEIOBAaHUH, TaK KaK MHUKDPOIUPKYJISTOPHOS
pYyCJIO — OJTHA W3 BaXKHEHIIIUX CHCTEM, B KOTOPBIX 3a00JICBaHUE MPOSBISIETCS HA paHHUX dTamax. C
IETIbI0 U3YUYCHHUS BOTPOca 00paboTaHbl HCTOYHUKH JIUTEPATYPhI M3 AJIEKTPOHHBIX Oubnorek elibrary,
Scopus, pubmed. Ilpu TtpaBMe mnepudepuyeckuXx HEPBOB B 30HE HMHHEPBALMU Pa3BHBACTCS
JICHEPBAIIMOHHAS TUTICPYYBCTBUTEILHOCTh, KOTOPas 3aTParMBacT HE TOJHKO CKEJIICTHYIO MBIIICUHYIO
TKaHb, HO M TJIAJKHE MBIIIIBI COCYIOB. B pe3ynbTare 3TOro COCTOSHHS MPOMCXOMT MOBBINICHHE
YYBCTBUTCIIbBHOCTHU TJIAIKUX MHUOLMUTOB K HUPKYJIUPYIONIUM KaTCXOJIaMHUHaM, YTO COIPOBOXKIACTCIA
cnasMoM cocyioB. [ToBblllIeHHe TOHYCA TTIAJAKUX MBI PHUHOCSIINX COCYIOB (apTEPHOII) MPUBOIUT
K OrpaHWYCHUIO TMPHUTOKAa KPOBH B  MHKPOIUPKYIsATOpHOe pycno. Crpecc  ycHIMBaeT
MUKPOIMPKYJSTOPHBIC HAPYIICHUS, 32 CUET YBEIUYCHHSI KOHICHTPAIMH KATEXOJAMUHOB B KPOBH.
Bcé aTo mpensiTcTByeT, B KOHEYHOM MTOIE, PEAIN3allli €ro TPAHCIOPTHOW (YHKIMH M BBI3BIBACT
OrpaHUYCHHE TOCTYIUICHHS METabONUTOB HEOOXOMUMBIX JJISl PEreHepaluy, MPUBOJS K Pa3BUTHIO
TPODHUUECKUX HAPYIICHUH B OKPYKAFOIIUX TKAHSX.

KiroueBsble ci10Ba: MUKPOLIUPKYJIAIUS, TOBPESKIACHHUE NIepU()EepHUUECKUX HEPBOB, CTPECC.

STRESS-INDUCED CHANGES IN MICROCIRCULATION IN DAMAGE TO PERIPHERAL
NERVES

M. 1. Grigoryeva

Saratov State Medical University named after VV.I. Razumovsky; 112 B. Kazachya str., Saratov,
41012, Russia

The article is devoted to the study of the analysis of data on stress-induced changes in microcirculation
in case of damage to peripheral nerves. The study of microcirculation processes in case of damage to
peripheral nerves remains a necessary direction of experimental and clinical research, since the
microcirculatory bed is one of the most important systems in which the disease manifests itself in the
early stages. In order to study the issue, literature sources from the electronic libraries elibrary,
Scopus, pubmed were processed. With an injury to the peripheral nerves in the zone of innervation,
denervation hypersensitivity develops, which affects not only skeletal muscle tissue, but alsovascular
smooth muscle. As a result of this condition, there is an increase in the sensitivity of smooth myocytes
to circulating catecholamines, which is accompanied by vasospasm. Increased tone of smooth muscles
of afferent vessels (arterioles) leads to restriction of blood flow into the microvasculature. Stress
enhances microcirculatory disturbances by increasing the concentration of catecholamines in the
blood. All this ultimately prevents the implementation of its transport function and causes a restriction
in the supply of metabolites necessary for regeneration, leading to the development of trophic
disorders in the surrounding tissues.

Key words: microcirculation, peripheral nerve damage, stress.
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HOBBIE BO3MOKHOCTH JIJIsI HEUHBA3UBHON OIIEHKH PEOJIOT MYECKHX
CBOMCTB KAIIWLISIPHOM KPOBU Y UX IPUMEHEHUE B KAPIAOJI0OT U
I'yppunkens 0.1}, Coernurkos E.H.}, Hsrayk JLN.}, Pomanosa A.A.Z, Jlyrosion A.E.Z,

Ipuesxes A.B.2.

! MeumumacKuii Hay4HO-00pa3zoBatenbHbli neHTp MI'Y umenu M. B. Jlomonocosa. Poccusi, Mocksa,
% ®usnueckuit paxyasrer MI'Y umenn M. B. Jlomonocosa. Poccust, Mocksa.

[locnennue 10 neT B KapAUOIOTUYECKUX KIMHUKAX MUPA IIUPOKO MPUMEHSIOTCS NMPSIMbIE OpaJIbHbIE
anTukoarynsHtel (IIOAK) mis mpodunaktuku TpombosmOonuueckux ocnoxxkHeHuid. [IOAK umerot
PsiI Cephe3HBIX MPEUMYILECTB Nepe]] MHbEKIIMOHHBIMY npenaparamu. K coxanenuto, sabopatopHsie
KPUTEPHH, IO3BOJIIOIINE I[I€PCOHAIM3UPOBATh JO3UPOBKY MpPENapaToB 3TOM IPymIbl U B XOI€
JIeYeHUs KOHTPOJIUPOBATh 3(PQPEKTHBHOCTh M BO3MOMKHBIC PHCKH, CBSI3aHHBIE C IEpPEIO3MPOBKOM
npenapaTa WM €ro HeJOCTaTOYHOM 3(QQeKTHBHOCTHIO, OTCYTCTBYIOT. B mokmage mpeacTaBieHBI
Pe3yIbTaThl UCCIICAOBAHUN PEOJIOTHUECKUX CBOMCTB KAWIISIPHON KPOBHU, HPOBEACHHBIX C TOMOILBIO
mudposoit  kamwnisipockonuu  (Kanmwuispockan-1, Poccust) y KapAHONOTHYECKHX —MAIMEHTOB,
MPUHAMAIOIINX OpaJIbHbIE AHTHKOATYJISHTHI. [IpoieMOHCTpUpPOBAaHBI BO3MOXKHOCTH IMPOrPaMMHOTO
obecrieveHus1, UCTIOIB3YIOMIEr0 HeHpoceTrn T UPPOBOH 00padOTKH M300paKeHHM, MO3BOIISIONTIIE
U3MEPATh HE TOJIBKO CKOPOCTh KAaMJUIIPHOTO KPOBOTOKA, HO M KOJMYECTBO arperaTroB M UX pasMep B
Kalmujuigipax CHUCTEMbl MMKPOLMPKYJIALMK KpOBU. B mcciegoBaHMM ydacTBOBalo 65 MalMeHTOB
kapauonoruyeckoro oraeneHuss MHOL[ MI'Y umenu M.B.JlomonocoBa. Cpennuii Bospact 73,7+9
net, nanuerToB ¢ UBC - 27, ¢ ¢ubpummsanueit npeacepanii (OII) - 38. OpanpHble aHTHKOATYIISTHTHI
npuHUMaIH 64 yenoBeka (anmukcabaH, puBapokcadaH).

[Tonmy4eHHbIE pe3yNbTaThl MOKA3aJIM, YTO HAUOOJbIIIEe KOJTMUECTBO arperaToB BbISBICHO Y TTAIMEHTOB
¢ mapoxkcu3MaiabHOi Gopmoii DI, HayaBIIMX MIPUEM aHTUKOATYJISIHTOB, YK€ HaXOISICh B CTallMOHAPE.
B aT0ii moarpymme Take BBISIBICH HauOONBIIMN pa3Mep arperatoB, TOI/a Kak y MAaIlMEHTOB C
noctossHHOH (opmoii @I, NMpUHUMABIIUX AHTHKOATYJSHTHI JIUTEIBHO, KOJMYECTBO M Pa3Mephl
arperaToB CyIIECTBEHHO HIDKE. Takum o0pa3oM, NMPelCTAaBICHHBIH METOX IMO3BOJIICT HEMHBA3UBHO
KOHTPOJIMPOBaTh  PEOJOrMYECKHE CBOWCTBA KaNWJULIPHOM KPOBM M NEPCOHU(UIMPOBATH
HEOOXOUMYIO /ISl TAllMeHTAa JI03UPOBKY OpPaJIbHBIX AaHTUKOATyJISTHTOB.

HccnenoBanue BBIIOIHEHO NpH (prHaHCOBON noanepkke rpanta PH® Ne 22-15-00120.

KiroueBble ciioBa: arperauusi 3pUTPOLMTOB, CKOPOCTh KalMJUIIPHOTO KPOBOTOKA, WIIEMUYECKast
0oIe3Hb cepana, GUOPHILIALINS MpelICepAni, OpalbHbIC aHTUKOATYJISTHTHIL.

NEW POSSIBILITIES FOR NON-INVASIVE ASSESSMENT OF RHEOLOGICAL
PROPERTIES OF CAPILLARY BLOOD AND THEIR APPLICATION IN CARDIOLOGY
Yu.l. Gurfinkel', E.N. Sovetnikov', L.I. Dyachuk’, A.A. Romanova?, A.E. Lugovtsov?, A.V.
Priezzhev?.

'Medical Research and Education Center, Lomonosov Moscow State University, Moscow, Russia;
?Faculty of Physics, Lomonosov Moscow State University, Moscow, Russia

Abstract. Over the past 10 years, direct oral anticoagulants have been widely used in cardiology
clinics around the world to prevent thromboembolic complications. Unfortunately, there are no
laboratory criteria that allow monitoring the effectiveness and possible risks associated with an
overdose of the drug or its insufficient effectiveness during treatment. The paper presents the results of
studies using digital capillaroscopy (Capillaroscan-1, Russia) in cardiac patients taking oral
anticoagulants. The possibilities of software using neural networks for digital image processing are
demonstrated, which make it possible to obtain not only the rate of capillary blood flow, but also the
number of aggregates and their size in the capillaries of blood microcirculation system. Thus, the
presented method makes it possible to non-invasively monitor the rheological properties of capillary
blood and personalize the dosage of oral anticoagulants.

Keywords: red blood cell aggregation, capillary blood velocity, coronary heart disease, atrial
fibrillation, oral anticoagulants.
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COBPEMEHHBIE JOCTUXXEHUS TEMOPEOJIOT'UH B ITPEIIOJJABAHUN
MEJUIIAHCKOM U BUOJIOI MYECKOMN ®U3UKH

Huryposa 1.1.

OI'AOY BO «Poccuiickuii HallMOHAIBHBIN HCCIIE0BATENHCKUI METUIIMHCKH yHUBEepcuTeT uM. H.I.
ITuporosa» MunucrepcTBa 3npaBooxpanenus Poccuiickoit denepanuu; Poccus, 117997 Mocksa, yiu.
OctpoButsHoBa, 1

[ToBbIICHHIO MOTHBAIMM K HW3y4eHHI0O (GU3UKH W OHOQU3UKK Y CTYJICHTOB MEIUIIMHCKOTO
YHUBEpCHUTETa CIIOCOOCTBYET MpOo(eCcCHOHAbHAS HANPaBICHHOCTh yueOHOro Marepuaia. [lonnmanue
KIMHAYECKOTO 3HAYCHHS MaKpO — M MHKPOPEOJIOTHUECKHX TMOKa3aTeliell SBISETCS BAXKHBIM TIPH
paccMoTpeHur (pU3MYECKHX OCHOB TeMopeosioruu. JIJisi HAIAHON IEMOHCTPAIUH MEXIIPEIMETHBIX
CBSI3€il MCIIOJIB30BAJIOCH COCTABIICHUE MEPCIIEKTUBHBIX CXEM IO NPAKTHYSCKOMY NPUMEHECHUIO 3HAHHUI
O TEMOpPEOJOTHH, WX B3aMMOJCHUCTBHE C UW3YYCHHBIM paHee MarepuaioM 1o (Qusmke.
ITpodeccHoHANTBHO OPHEHTHPOBAHHBIE 3a]ladud COCTABJSUTUCH HA OCHOBAHWU JAHHBIX M3 HAYYHBIX
JUTEPaTypHBIX HMCTOYHMKOB. Ha 1a0opaTopHO — TMPaKTUYECKUX 3aHATHUSAX PAaCCMATPHUBAIHCH
(Gu3MYecKrue OCHOBBI Pa3MYHBIX METOIOB OMPEICIICHNSI TEMOPEOJIOTHYECKUX TTOKa3aTeliel U OLCHKU
CHUCTEMBI MHUKPOLMPKYJISAIUK B KIMHUKE. VHTErpUpoOBaHUE pe3yIbTaTOB HAYYHBIX HCCIICAOBAHUN B
00pa3oBaTeNbHBIA MPOIECC TOBBIMIATO0 MOTHUBAIMIO CTYJCHTOB MEPBOTO Kypca MEAUIUHCKOTO
VHHUBEpPCUTETa K  U3yYeHHI0O (U3WKH, TOMYJISPU3UPOBANIO  JOCTHIKEHUS  TE€MOPEOJIOTHH,
AKTUBH3MPOBAJIO TIO3HABATEIBHYIO NEATEIHHOCTh ydaluxcs. BHeapeHre pe3yibTaToB COBPEMEHHBIX
reMOpPEOJOTMYECKUX HCCICIOBAHUNA B TPENOJaBaHUEC MEIUIMHCKON W OHONOTHYECKOW (U3UKU
croco0cTBYeT OoJiee KaueCTBEHHON MPOQPECCHOHAILHOM MOTOTOBKE CTYICHTOB.

KioueBble c10Ba: TeMOpEOIOTHS, MEIUIIMHCKAsL U OHoIornieckas pusuka

MODERN ACHIEVEMENTS OF HEMOROHEOLOGY IN TEACHING MEDICAL
AND BIOLOGICAL PHYSICS
I.I. Digurova

"Russian National Research Medical University named after N.I. Pirogov" of the Ministry of Health of
the Russian Federation; Russia, 117997 Moscow, Ostrovityanova str., 1

Abstract. Promising schemes for the practical application of knowledge in hemorheology,
professionally oriented tasks based on scientific data increase the motivation for studying physics and
biophysics among students of a medical university. It is important to consider the physical foundations
of various methods for determining hemorheological parameters and assessing the microcirculation
system in the clinic. Integration of the results of modern scientific research into the teaching of
medical and biological physics contributes to the popularization of hemorheology, activates the
cognitive activity of students.

Keywords: hemorheology, medical and biological physics.
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COCTOSHME MUKPOLMPKYJIAAIIMU U APTEPUAJIBHOI'O KPOBOTOKA

Y BOJIBHBIX IOCTKOBUIHBIM CUHAPOMOM C COIYTCTBYIOUIEN
CEPJIEYHOCOCYINCTOM NATOJIOI MEN

JoBergenko M.B., Xaneno O.B.

CMONeHCKHI TOCy1apCTBEHHBIM MEAMIIMHCKUN YHUBepcuTeT, Poccust, 214019 CmoneHck, yi.
Kpynckoi, 28

Y DanueHTOB C CEepACYHOCOCYAUCTHIMHM 3a00JICBAaHUSAMHM IIOCTKOBUAHBIM CHHIAPOM IIPOTEKAaeT C
0c000i THKECTHIO, YTO MOXKET OBITH CBS3aHO C YK€ HMEIOIIUMCS TMOPaKEHUEM COCYAHUCTOrO
SHIIOTENHS M PaccTpoiicTBaMM HepudepruuecKoro KpoBOOOpalleHHs, KOTOPBIE JIeKaT U B OCHOBE
naroreHe3a nopaxenust COVID-19. MeTozioM BBICOKOYACTOTHOM yIbTPa3ByKOBOW Jomiuieporpaduu
M3y4YeH KPOBOTOK B MEXKIANBLIEBON apTepPUH M PErHMOHAPHBIA KPOBOTOK B 00JIACTH HOT'TEBOTO BaJlKa
najbpla BepxHeld KOHEYHOCTH y OOJIBHBIX ¢ niieMuydeckoi 6onesnbio cepaua (MbC) u aprepuanbHoit
runepreHsueii (Al'), TomyJaromMX CTaHAAPTHYIO TEpalHWi0 C BKIIOYEHHWEM aHTHarperaHToB (1
rpylmna), y TalydeHTOB C TOCTKOBHIHBIM CHHIPOMOM H KapJIWOBacKyJSpPHOW MAaTOJIOTHEH,
MOJYYaBIIMX TEPalUI0 aHTHKOArylsHTamu (2 rpymnmna). B MexmnanbueBoll apTepuu y OONBHBIX |
IpynIiel MakCUMajbHas CHCTOJHMYECKas CKOPOCTh IO KpHBOH MakcumanbHOH ckopoctu (VS) u
cucronuueckas ckopocth (QS) OblIM MeHbIIe, YeM B KOHTpose Ha 14,9%. YV nauneHToB 2 Trpymnimbl
MaKCHUMalbHasi CHCTOJIHMYECKas CKOPOCTh MO KpUBOW cpenHeil ckopoctu (Vas) Oblta MeHbIIE Ha
38,4%, cucronuueckas CKOPOCTh MO KPUBOH cpefneii ckopoctr (Qas) - Ha 38% u cpeHsiss CKOPOCTh
(Qam) - Ha 62% 1O CpaBHEHHIO ¢ KOHTpoOJeM. B cucreme Mukpormpkysiun y namuertoB ¢ UBC u
AT mokasarenu JIMHEHHON U 00BEMHON CKOPOCTH OBLIM MEHBIIIE, YeM Y 3M0POBBIX Juil: VS Ha 53,6%,
Vm nHa 52,4%, Qs Ha 30,6 %. Y mnanueHTOB 2 TPYMNIbl CKOPOCTHBIC IOKAa3aTeld B CHCTEME
MHUKPOLMPKYJSIIMK HE Pa3linyaioch ¢ KOHTpPOJeM. TakuMm o0pa3oM, B MEXKIIAIBLEBOH apTEepUu y
MAIUCHTOB 00CHX TPYI OOHAPYKEHO CHIDKECHUE JIMHEHMHON M 00BEMHOH CKOPOCTH KPOBOTOKA, HO
CTeTIeHb W3MEHEHWI Oblla BBIIE Y MAIMEHTOB ¢ KOMOpOWMAHON maronormeld. B cucrteme
MHUKPOLMPKYJISIIMN Y TALMEHTOB C CEPACYHOCOCYAUCTHIMH 3a00JI€BaHUAMM TOKA3aTeNN JIMHEHHOW U
00BEMHON CKOPOCTH KPOBOTOKA TAKXe OBbUIM CHHMXKEHBI, a y OOJBbHBIX IOCTKOBHUAHBIM CHHIPOMOM
U3MEHEHUH  CKOPOCTHBIX  XapaKTePHCTHK TEeMOJWHAMHKH HE  BBISBIEHO, YTO  MOXET
CBUJIETENILCTBOBATH 00 3()()eKTUBHOCTH HCIIOJIB3YEMOM TEPaIIHH.

KiroueBble c10Ba: MOCTKOBUIHBIN CHHAPOM, MUKPOLMPKYJISALUS, BBICOKOUYACTOTHAS YIbTPa3BYKOBast
Jorrieporpadus, CepAeYHOCOCYTUCThIE 3a00IeBaHUS

THE STATE OF MICROCIRCULATION AND ARTERIAL BLOOD FLOW IN PATIENTS
WITH POST-COVIDED SYNDROME WITH CONCOMITANT CARDIOVASCULAR
PATHOLOGY

M.V. Dovydenko, O.V. Khalepo

Smolensk State Medical University, Russia, 214019 Smolensk, Krupskaya str., 28

Abstract. Identification of hemodynamic features in the vessels of the microvasculature and arteries
of medium and small caliber in patients with post-COVID syndrome and cardiovascular pathology is
especially relevant, as it will objectively evaluate the effectiveness of treatment. The study of blood
flow in the interdigital artery by high-frequency ultrasound Dopplerography revealed a decrease in
velocity characteristics in patients with cardiovascular diseases and post-covid syndrome combined
with cardiovascular pathology, however, the degree of changes was higher in patients with comorbid
pathology. In the microcirculation system in patients with cardiovascular diseases, the blood flow rate
was reduced, and in patients with post-COVID syndrome no changes were found.

Keywords: post-COVID syndrome, microcirculation, high-frequency Dopplerography ultrasound,
cardiovascular diseases.
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CBS3b TOKA3ATEJIEM MUKPOIIUPKYJISIIIUU C ICUXOPU3NOJOTMYECKUM
COCTOAHUEM CITOPTCMEHOK

JomoxnnoBa A.A., ITazosa B.K.

OI'BOY BO «HamnonansHBIN TOCYJapCTBEHHBINH Y HUBEPCUTET (PU3UUECKON KYJIBbTYPHI, CIOPTa U
3n0poBbs uMeHH [1.@. Jlecradra, Cankt-IlerepOypr»; Poccus, 190121, r. Cankr-IletepOypr, yi.
JexabpucTos, . 35.

W3BecTHO, YTO CIIOPTHBHAS [ESATEIBHOCTH CONPSIKEHA CO 3HAYMTEJIBHBIMU IICHXO3IMOLMOHAIBHBIMU
Harpy3kaMu, KOTOpblE MOTYT MpPHUBOAWTH K HW3MEHEHHUSM BEreTaTHBHOW pETyIALUN CepAeuHO-
cocyaucTol  cucreMbl. IIpm 5TOM OCHOBHOE BHHMAHHE HCCIIEJOBATElEed  HANpPaBJICHO
NPEUMYIIECTBEHHO Ha M3y4YeHHe OcoOeHHOCTed paldoThl cepala, OJHAKO, OYEBHIHO, 4YTO
MHUKPOCOCYIHMCTOE PYCJIO TaKK€ MOXET TIO03BOJUTH TMONYyYUTh BaXKHYIO HHPOpPMALHUIO O
(YHKIMOHAIEHOM COCTOSTHUH aTJETOB.

B wuccnemoBaHmn mnpuHEManu ydacthe cnopTcmeHkm (N=9, kBamudukammsas KMC-MCMK),
NPEACTABISIONINEe aKpoOaTHYeCKuld pOK-H-poiul. M3ydeHne MUKPOUUPKYISIUA BBITOTHSIIH C
UCTIONIb30BaHKueM jomnmieporpada Munnmakc-/onmiep-K npu npoBeneHnn ApIxaTenbHON npoObl. B
Hameil paGore ObUIM 3aperuCTPUpPOBAHBl M MPOAHAIM3UPOBAHBI IOKA3aTEIH CpEeIHEH CKOPOCTH
kpoBoToka (Vam, cm/c). Ilcuxodu3nonornueckoe COCTOSIHAE HCIBITYEMBIX OIEHHBAIHA C TTOMOIIBIO
onpocHuKa «CTpecc-BOCCTAaHOBJIEHUE Y CLIOPTCMEHOBY. J{JIsl KOPPENALMOHHOTO aHaJIH3a MOJTyYeHHBIX
JAHHBIX TPUMEHSITH KodhduimenT CrimpmeHa.

BoinonHenne 3afep)Xkd AbIXaHUs MPUBOAMIO K CHIJKCHHUIO IIOKa3aTesied CKOPOCTH KpPOBOTOKA B
rpynmne crnoprecmenok Ha 31% (p<0,05). B cBow ouepenp mocie BOCCTAHOBICHMS JIBIXaHUS
HaOdronancss TpUpOcT Vam OTHOCHTENBHO HMCXOAHBIX 3HaueHnd Ha 87% (p<0,05). Baxwno
NOJUEPKHYTh, YTO Yy JAEBYLIEK pPETHCTPUPOBAINCH HWHIMBUAYaJbHbIE BapHalUM IOKa3aTeseit
MUKPOLMPKYJSIMA. B 3Toll  cBA3M  HEOOXOAMMO  OTMETHTh CTATHCTUYECKH  3HAYMMYIO
KOPPETSIMOHHYI0 CBS3b XapaKTEPUCTUKU TICUXO(PHU3HOIOTUIECKOTO COCTOSIHUSI CIIOPTCMEHOK TI0
mkane «OO0muii cTpecc» CO 3HAUYCHUSIMH CKOPOCTH KPOBOTOKAa Kak BO BpeMmsi mpoObr (1r=0,737,
p<0,05), Tak u moce ee BoimoaHenus (r= 0,672, p<0,05).

Takum 06pa3oM, HAMU OBLIO MMOKA3aHO, YTO OCOOEHHOCTH PETYJISIIUU TepUPEPHUECKOr0 KPOBOTOKA
CBSI3aHBI C IICUXO(HU3MOTIOTHYECKIM COCTOSIHUEM CIIOPTCMEHOK.

KiroueBble c10Ba: CKOPOCTb KPOBOTOKA, PErYJIALUS MUKPOLMPKYJISILIHH, CTIOPTCMEHKH.

THE RELATIONSHIP OF MICROCIRCULATION WITH THE PSYCHOPHYSIOLOGICAL
STATE OF FEMALE ATHLETES

A.A. Domozhilova, V.K. Pazova

Lesgaft National State University of Physical Education, Sport and Health, St. Petersburg; 35
Dekabristov str., Saint Petersburg, 190121.

The study of microcirculation was performed using a Minimax-Doppler-K Doppler during a
respiratory test in acrobatic rock and roll female athletes (n=9). The psychophysiological state of the
female athletes was assessed using the RESTQ-Sport questionnaire. The study revealed a correlation
relationship between the "General stress” characteristic and the values of blood flow velocity both
during the test (r=0.737, p<0.05) and after its execution (r=0.672, p<0.05).

Keywords: blood flow wvelocity, regulation of microcirculation, female athletes.
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BJIUSATHUE KYPCOBOI'O BBEJEHUWA ITPOU3BO/JHbBIX UH/OJIA HA APTEPUAJIBHOE
JABJEHHUE U BA3KOCTb KPOBHU Y KPbIC IMHUU SHR

Hynaesa O.1., Amues O.1., Bonos A.H., [InmotaukoB M.b.

Hayuno-nccnenoBarenbCKuil HHCTUTYT (papMaKOJIOTHH M PET€HEPATUBHOIN METUIIMHBI IMEHU

E.JI. Tompn0epra, ToMckuii HallMOHATIBHBIN HCCICIOBATEILCKAN METUITUHCKUH 1IeHTp Poccuiickoit
akajeMuu Hayk, ToMmck, Poccus

JlelicTBEe OCHOBHBIX KJIACCOB AHTUTHMIIEPTEH3MBHBIX CPEACTB HAIIPABICHO B OOJBIIEH CTENEHH Ha
KOHTPOJIb COCYAUCTOrO ToHyca. OTHAKO M3BECTHO, YTO M3MEHEHHE FeMOPEOJIOTHYECKHIX MOKa3aTesnei
BHOCHUT CYILECTBEHHBIN BKJIaJ B Pa3BUTHE M TCUEHHE apTEepUANbHON T'MIlepTeH3MH. B cBs3u c 3TuM,
IOUCK M Pa3pabOTKa JIEKaPCTBEHHBIX IPENaparoB, HMMEIOLIMX B CIEKTpe (HapMaKoJIOrHYecKOi
AKTUBHOCTH, KaK aHTHT'HIIEPTCH3NBHOE IEHCTBUE, TaK U MOJOKUTENBHBIN 3P (eKT Ha BA3KOCTH KPOBH,
ABJISIETCSl aKTyanbHBIM. [Ipon3BOAHBIE HHOMA, CHOCOOHBIE OJIOKMPOBATh PELENTOPHI K AaHTMOTECH3NHY
IT 1 tuma, (Vol01, Vol02) BBoauan BHYTPHKETYI0UHO OJHOKPATHO €KEIHEBHO B T€UECHHE 6 HEMIENb
kpeicam camiam JuHEM SHR. B kauecTBe mnpemapata cpaBHEHHsI HCIOJIB30Bald JIO3apTaH.
ApTepHanbHOE aBJIeHHE U3MEPSIIN Y OOAPCTBYIOMINX KUBOTHBIX ¢ momoinsio NIBP200A. Bsizkocts
KpOBH HW3MEpsUIM Ha poTaioHHOM BuckosuMeTpe Brookfield DV-II+Pro. [lnsg omenku
JOCTOBEPHOCTH DAa3IMYMil MCIOJNB30BAJIM Hemapamerpudeckue kpurepuun Kpackema-Yommuca u
Manna-Yutau. Vol0l (B mo3ax 1 mr/kr u 5 mr/kr) u  Vol02 (B mo3ax 5 mr/kr u 15 wmr/kr)
CTaTUCTUYECKH 3HAYMMO CHIDKAJIM apTepUabHOE NAaBJICHHE IO CPaBHEHMIO ¢ KOoHTpoiem. VolOl (B
JI03€ 5 MI/KT) TIPEBOCXOAMIIO 1O BhIpaskeHHOCTH 3 dekTa so3apran. Vol0l (B mose 1 mr/kr), Vol02 (8
J103ax 5 MI/KT B 15 MI/KT) ¥ 103apTaH He OKa3bIBaId CTATUCTUYECKU 3HAYMMOTO BIIUSTHHS Ha BSI3KOCTh
KPOBH B JMama3oHe ckopocteil casura 15-450 ¢™. Vol0l (B 03¢ 5 MI/Kr) CTATHCTHYECKH 3HAUYAMO
CHIKAJIO BS3KOCTh KPOBH Ha BCEX CKOpocTsx cipura. IIpomsBoambie wuHmona Vol01, Vol02
NPOSIBJISIOT AHTUTUIIEPTCH3UBHYIO aKTHBHOCTh y Kpbic nuHMM SHR, mpu stom Vol02 cumxkaer
BSI3KOCTH KPOBH.

KiroueBble cioBa: apTepuanbHasi TUIIEPTEH3Hs, BA3KOCTb KPOBH, OJIOKaTOPHI PELENITOPOB
anrnotensuHa ll.

EFFECT OF COURSE ADMINISTRATION OF INDOLE DERIVATIVES ON BLOOD
PRESSURE AND BLOOD VISCOSITY IN SPONTANEOUSLY HYPERTENSIVE RATS
O.l. Dunaeva, O.I. Aliev, A.N. Volov, M.B. Plotnikov

E.D. Goldberg Research Institute of Pharmacology and Regenerative Medicine, Tomsk National
Research Medical Center of the Russian Academy of Sciences, Tomsk, Russia

Abstract. The action of the main classes of antihypertensive agents is aimed more at controlling
vascular tone. However, it is known that changes in hemorheological parameters make a significant
contribution to the development and course of hypertension. In this regard, the search and
development of drugs that have both an antihypertensive effect and a positive effect on blood viscosity
in the spectrum of pharmacological activity is relevant. Indole derivatives capable of blocking type 1
angiotensin Il receptors (Vol 01, Vol 02) were administered intragastrically once daily for 6 weeks to
male SHRs. Losartan was used as a comparison drug. Vol 01 (at doses of 1 mg/kg and 5 mg/kg) and
Vol 02 (at doses of 5 mg/kg and 15 mg/kg) significantly reduced blood pressure compared to the
control. Vol 01 (at a dose of 5 mg/kg) was superior in the severity of the effect of losartan. Vol01 (at a
dose of 1 mg/kg), Vol02 (at doses of 5 mg/kg and 15 mg/kg) and losartan did not have a statistically
significant effect on blood viscosity in the range of shear rates of 15-450 s-1. Vol 01 (at a dose of 5
mg/kg) significantly reduced blood viscosity at all shear rates. Indole derivatives Vol 01, Vol 02
exhibit antihypertensive activity in SHRs, while VVol02 reduces blood viscosity.

Key words: arterial hypertension, blood viscosity, angiotensin Il receptor blockers.

© lynaesa O.1., Anues O.U., Bomos A.H., [Tnotaukos M.B., 2023
26



MUKPOLMPKYJIANA 1 TEMOPEOJIOTI A

YK 616-079.3

IF'EMOPEOJIOTHYECKHUE U TEMOCTA3UOJOI'NYECKHUE ITOKA3ATEJIN

Y NAIHUEHTOB OBJIUTEPUPYIOLHIUM TPOMBAHI'MUTOM

Emanyitnosa H.B., Emanyitnos B.W., Macuna U.B., 3ampsmuiseB A.B., UetBeprakoBa XK.E.
®I'BOY BO AI'MY Munzapasa Poccun, 150000, r.5Ipocnasnb, yn. Pepomrormonnas, 5.

Benenne. llenbio nccnenoBaHus SBISJIOCH HCCIEIOBAHHE MOTOKOBBIX CBOMCTB KPOBH U CHCTEMBI
remMocrasa y 001dpHBIX 00muTepupyromumM TpomoanruuTom (OTA).

MeTtoapbl. O6cienoBano 20 6ompHBIX OTA. M3Mepsiin BSI3KOCTh MENbHON KpoBHU Mpu HU3KuX (BLIK2)
u Beicokux (BIIK1) ckopoctsix capura, twiasmel (BII), cycmensum sputpouuro (BCD) Ha
[OJyaBTOMAaTHYECKOM KaIlWJIIIPHOM BHCKO3UMETpPE, MHACKC 3(P(PEKTUBHOCTH JOCTaBKU KHUCIOPOJA B
tkaau (Het/m) - TO2, uHAEKC pUTHAHOCTH SPUTPONMTOB - Tk, arperamuio 3puTPOIUTOB: MTOKA3aTeIh
arperaimu (ITA) u yuncno arperaroB (HA). CocTtosiHEEe TPOMOOLMTAPHOTO 3BE€HA FEMOCTa3a U3ydallnd
Ha arperomerpe BIOLA 230LA, u3mepsis CIOHTAaHHYIO arperanuio 1 arperannio TpoMoouutoB (AT) c
unayktopom AJI® u xomnarenoM. MccnenoBanue reMOKOAryisiiiyd MPOBOAMIOCh HA KOAryJoMeTpe
Solar, onpenensiucs: AUTB, TB, TIB, JI-auMepbl MOIYKOJINIECTBEHHBIM CIIOCOO0M.

PesyabTaThl. B peonoruueckoii kaptune 6onbHbIXx OTA oTMeuanock yenmuenue BLK1 - Ha 26,8%
(p<0,01), BLIK2 - mna 14,8% (p<0,01), pocr BII mwa 14,1% (p<0,01), HapymeHue
MHUKPOPEOJIOTHYECKUX XapakTepucTuk: pocT YA Ha 36,9% (p<0,01) m ITA na 94,8% (p<0,01),
noBbIieHue uHAeKkca Tk Ha 16,4% (p<0,01), poct Ht B cpaBHeHUM ¢ KoHTposieM Ha 5,8% (p<0,01) u
CHIDKEHHME TPaHCIIOPTHOrO MOTeHuuana kposu Ha 36,6% (p<0,01). IIpu ucciaenoBanuu mia3MeHHOTO
U TpOMOOIMTapHO-COCYAHCTOrO0 TemocTaza B IuasMe OonbHbIX OTA 0TMEueHO NOBBILICHUE
koHueHTpanuu [-mumepa y 20% OonbHBIX, a Takke yckopenue TB (p<0,01). Ilpu perucrpamuu
CIIOHTaHHOW arperanydyd TPOMOONTOB, a Takke arperamuu TpombouutoB ¢ AJID 5 u KommareHOM
pe3yibTaThl NMPEBBIIATM KOHTpOJIbHBIE 3HadeHus Ha 7,3% (p<0,01), 52,7% (p<0,01) u 47,5%
(p<0,01) cooTBeTCTBEHHO.

3axmouenue. Y nannueHToB ¢ OTA ObUIM BBISIBICHBI PEUMYILECTBEHHO PEOJIOTHYECKIE HAPYIICHHUS,
3HAYUTEJILHOE CHI)KEHHE TPAHCIIOPTHOTO NOTEHLMAIA KPOBU M YXYALICHHE JOCTaBKH KUCIOpOJa B
TKaHH, MOXXKHO OTMETHTh, YTO Y BCEX HCCIELYEMBIX OOJBHBIX OTMEYAJICS CHHIPOM THIICPBA3KOCTH.
Taxke oTMeyalach BBIPAKEHHAs aKTUBAIMS TPOMOOIMTAPHO-COCYIUCTOTO 3BEHA, a M3MCHEHHS B
CHCTEME BHYTPHCOCYAUCTOIN reMOKOAryJISIIMU HOCUJIM MEHEE BBIPAKCHHBIN XapakTep.

KiroueBble cioBa: 00IUTEpUPYIOIINUN TPOMOAHTHUT, TEMOPEOIIOTHSI, TeMOKOAT YIS

HEMOSTASIOLOGICAL AND HEMORRHEOLOGICAL PARAMETERS IN PATIENTS
WITH THROMBANGIITIS OBLITER

N.V. Emanuylova, V.l. Emanuylov, I.V. Masina, A.V. Zamyshlyaev, Zh.E. Chetvertakova

YSMU of the Ministry of Health of Russia, 150000, Yaroslavl, Revolutsionnaya str., 5.

Abstract. In patients with OTA, predominantly rheological disorders were detected, a significant
decrease in the transport potential of the blood and a deterioration in oxygen delivery to the tissues, it
can be noted that all the studied patients had hyperviscosity syndrome. There was also a pronounced
activation of the platelet-vascular link, and changes in the system of intravascular hemocoagulation
were less pronounced.

Keywords: thromboangiitis obliterans, hemorheology, hemocoagulation.
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N3MEHEHWE MEXAHU3MOB PEI'VJISIHUU MAKPOLIUPKYJISILIUU ITPU TPIMOM
OINITUYECKOM 'EHEPALIMY CUHIJIETHOI'O KHUCJIOPOJIA

Eparosa JI.B., MakoBuk 1.H.

HTL 6unomenummackoit horornku @I'bOY BO «OI'Y umenn U.C. Typrenesay, Poccus, 302020, t.
Opén, Hayropckoe mocce 29

Pabora mocesmeHa m3ydeHnto BAMAHUS cuHmIeTHOro kuciopona (CK) mpm ero mpsimoit omrrdeckoit
TeHepalyu Ha IapaMeTpbl MHKPOLHUPKYISITOPDHOIO pycla W €ro peryisiTopHble MexaHu3Mbl. Kak
cuntaercsa, CK cnocobeH BIUSTH Ha U3MEHEHHE COCYAWCTOIO Pyclia M PEOJIOTHYECKHE CBOWCTBA KPOBH,
NPOSIBJLSIIOIIMECS B 3aCTOE M 3KCTPaBa3allii KPOBH, OKKJIFO3UM cOCynoB. OfHAKO MCCIIEOBAHNS CBONCTB
CK pannee npoBomgwmmck B TpucyTcTBUN (hoToceHcnOmmmzaropoB (DC), crmocoOCTBYIOMNX TeHepan
CK, 4to He mo3BONSLIO BBLIBUTH McKmrounTenbHoe BiaumsHue CK. IlostoMy BHAMTCS MEpCHEKTHBHBIM
onmuueckas cenepayus CK, moppaszymenaroriasi Bo30yXaeHHE TPUILIETHOH (OPMBI KHUCTIOpOaa JIa3epHBIM
W3IIydeHWeM JIMHOW BOJHBI MaKCHMAaNbHOTO momiomieHus (1267 HM) s mepexoma B CHHIVIETHOE
COCTOSIHHE.

Ji u3ydeHusT MEXaHW3MOB pPETYISAIMHM MUKPOLMPKY/SILUY, BKItodarommxcs npu reHepauun CK,
MCTIONH30BAJICS MHOTO(DYHKITHOHATBHBIHN JIa3epHBI nccnenoBarenbekuii Komrureke « MJIMKy (OO0 HIIIT
«JIABMAY), coderaromuii B cebe MeTompl Ja3epHOW momuiepoBckoit ¢moymerpun (JIAD) u
(ryopecleHTHO CrieKTpOCcKONHU. KOHCTPYKTHBHBIE 0COOSHHOCTH MPHOOpa: BOZMOYKHOCTH ITOAKITIOUCHUS
BHEIIHETO JIA3€PHOr0 MCTOYHHMKA 1267 HM 4epe3 €AMHBIA BOJOKOHHO-ONTUYECKUAN 30HI — MO3BOIWIIN
NPOU3BOIUTH MCCIIEA0BAHNS HENPEPHIBHO B TPHU 3Tama (1o, BO BpeMsl, nocie renepauun CK), Tem cambim
UCKIIIOYasi CMeEIIEHHE BOJIOKOHHO-ONTHYECKOro 30HAa. V3MepeHus MpoM3BOAWINCH Ha JIaJIOHHOMN
TIOBEPXHOCTH [IUCTAaJIbHOM (hajlaHTH CPEIHEro Mayblla KUCTH TPaBod pyKd (8 YCIOBHO-3I0POBBIX
nobpoBoiblieB 1m0 4 mosropenus) B Tederne 30 mMuH (10 MUH Ha KaXmeld Jtam uccienoBaHus). [lms
OLICHKH JIOCTOBEPHOCTH HAONIONACMBIX PAa3IMUUi HCIIONB30BAJICA HemapaMeTpuiecKuid TecT ManHa-
YutaU. [I0CTOBEPHO 3HAYMMBIMU PA3IMYHs TapaMeTpoB cuuTainuch mpu p<0,05.

B pesynprare ananmza JaHHBIX ObUTH C(OPMUPOBAHBI IPYIIIBI [0 JOMUHHUPYIOLIEMY H3MEHEHHIO MEXIY
jTanamMyd B AaKTHBHBIX MEXaHM3MaxX pEryisillikd TOHyca COCYIOB, IIOCJE€ 4Yero ObUIM BBITPYKEHBI
aOCOIIOTHBIC 3HAYCHUS aMIUIUTY]l KOJeOaHWH KPOBOTOKa B COOTBETCTBHE C TPYIIOBBIM pasiencHueM. B
pe3ylibTaTe HCCIEOBaHUs ObUIO YCTaHOBJIEHO, 4To BozzaeictBrue CK MpUBOOMT K OMHUHMpYIOLIEMY
npupocty (p<0,05) B ammmuTynax konebaH!ii KPOBOTOKA SHAOTEIMAILHOTO U HEMPOreHHOTO TeHe3a. Tak,
MOXHO TOBOpUTH O ToM, uTo CK m30uparensHO BIMSET HAa MEJIKHME apTepUd U apTepHOJIO-BEHYISPHBIE
aHACTOMO3BI TPU TIepepachpeneieHuy KpoBoToka. CaenmaH BBIBOA O TpofioHrupoBaHHOM BiumsiHUM CK
BBHULY ITPe00iIaIaHus PUTMOB KPOBOTOKA ITOCIIE OKOHYAHHS J1a3€pPHOT0 BO3ICHCTBHSI.

KiroueBble cjI0Ba: CHHIVICTHBIN KUCIIOPOL, JIa3epHasi JONIUIEPOBCKask (rioyMeTpusi, mpsaMas ONTHYECKast
reHepauusi, 1267 HM, MUKpPOILIUPKYIISITOPHOE PYCII0

CHANGES IN MICROCIRCULATORY MECHANISMS DURING DIRECT OPTICAL
GENERATION OF SINGLET OXYGEN

L.V. Eratova, I.N. Makovik

STC of Biomedical Photonics FGBOU VO "OSU named after I.S. Turgenev", Russia, 302020, Orel,
Naugorskoe highway 29

Abstract The article is devoted to the study of the effect of laser-induced singlet oxygen (SO) on the
parameters of the microcirculatory system (MCS). To study the mechanisms of regulation of the MCS
blood flow activated during SO generation, a multifunctional laser research complex combining methods of
laser Doppler flowmetry (LDF) and fluorescence spectroscopy was used. The groups were formed
according to the dominant change between the stages in the active mechanisms of vascular tone regulation.
As a result of the study, it was found that exposure to SO leads to a dominant increase (p<0.05) in the
amplitudes of blood flow oscillations of endothelial and neurogenic genesis. Thus, we can say that SO
selectively affects small arteries and arteriovenous anastomosis and redistributes blood flow.

Keywords: singlet oxygen, laser Doppler flowmetry, direct optical generation, 1267 nm,
microcirculatory bed.
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N3MEHEHUA XAPAKTEPUCTUK JE®@OPMHUPYEMOCTHU U AT'PEI' AIIUN
SPUTPOLUTOB: BJIIMAHUE 'ASBOTPAHCMHUTTEPOB

Epmonuackmi I1.B.}, Makcumos M.K .2, MypaBbeB A.B.Z, JlyroBmos AEL [Ipuesxen AB!
'®usnueckuit paxynpTeT, MOCKOBCKHIT rocyaapcTBeH bl yHIBepeuTeT nMerr M.B. JToMoHOCOBa,
Mocksa, Poccus

zﬂpOCHaBCKI/Iﬁ rocylapcTBEHHBIN negarorndyeckuil yausepcutet uM. K. J[. Ymmnackoro, Spocnasis,
Poccus

MHorue 3a001eBaHUs BBI3BIBAIOT MATOJIOTHYECKUE COCTOSIHHS CHUCTEMBbI KPOBHM B TOM YHCIE H3-32
HapyLIeHUs [IPOLIECCOB 00PaTUMON arperanyuy 3pUTPOLUTOB U UX 1e(OPMHUPYEMOCTH. DTH IPOLECCHI
3HAYUTEJIBHO BIUSIOT Ha MMKPOPEOJIOTHMIO KPOBM B ILIE€JIOM M 3aBUCST OT MHOTMX (akTOpoB, B
YaCTHOCTH, OT HaJMUUsl B KPOBH OKCHZA a30Ta, BBHICTYMAIOLIET0 B KayeCTBE OCHOBHOM CHTHAabHOM
MOJIEKYJIbI, BIMSIONIEH HAa KPOBOTOK: OKCHJ a30Ta BBI3BIBAET PENAKCALMIO TIIaAKOMBIIIEYHOTO CIOS
KPOBEHOCHBIX COCYIIOB U BBIIOJHSET PSAA BaXXHBIX QYHKIMA. LleTh TaHHOTO NCCeI0BaHUs COCTOSUIA B
W3yYCHHUH BIIMSHUS OKCUAA a30Ta HA MUKPOPEOJIOTHIECKHUE CBOWCTBA SPUTPOIIMTOB B 00pa3iax KpoBU
npu A00aBIeHMM JOHOpPa OKCHIA a30Ta — HUTPOIpycCHAa HATpus. ArperanvoHHBIE U
neopMaloOHHbIE CBOWHCTBa M3MEPSUIMCh C IOMOLIBIO JIa3epHOTr0 arperoMerpa-aedopMomMerpa
spurpornuToB RheoScan. IToka3zaHo, 4ro arperanusi U 1e(GOpMHPYEMOCTh 3PUTPOLUTOB B 0Opasmax
KpOBH C TEMapHHOM JIUTHA yBETUYMBAETCSA MPU KOHILEHTpauuu HUTporpyccuaa Hatpus 100 u 200
MKM. Opnako, B KpoBHu, cTabwimsupoBaHHONH OJ[TA-aHTHKOAryistHTOM, arperamus SPUTPOIUTOB
CHIDKAeTCs IpU YBEIWYCHWH KOHLEHTpPAUWMW HUTPONpYyCCHAa HaTtpus, a AehopMHpPYyeMOCTh
CTaTUCTUYECKH 3HAYMMO He wu3MeHsercs. B pacTBOpEC MOCKCTpaHa C OTMBITBIMU 3SpUTPOLIUTAMU
HaOJrOaeTCsT YMCEHBIICHUE arperandd W yBeJIHUYeHHE JeQOPMUPYEMOCTH OSPHUTPOLMTOB IPU
nobaBineHnH HUTporpyccuaa Hatpus npu koHneHtpammsx 100 m 200 MxM. [laHHBIE pe3ynbTaThl
BaXHbI AJIs1 ITIOHUMAaHUA MEXaHU3MOB ILCI\/'ICTBI/IH OKCHJa a30Ta Ha CBOMCTBA OPUTPOLIUTOB, KOTOPLIC
OIIPENIEIIAIOT TEYEHUE KPOBH.

HccnenoBanne BIONHEHO TTpH (hrHAHCOBOH noznepkke rpanta PH® Ne 22-15-00120.

KaoueBbie ciioBa: 1eOpMHPYEMOCTh 3PUTPOLIMTOB, Aarperanus 3pUTPOLHUTOB, OKCHI a30Ta,
nazepHas nedopmMomeTpus, azepHas arperoMeTpus, ra30TpaHCMUTTEPHI.

CHANGES IN RED BLOOD CELL DEFORMABILITY AND AGGREGATION
PARAMETERS: INFLUENCE OF GAS TRANSMITTERS

P.B. Ermolinskiy', M.K. Maximov', A.V. Muravyov®, A.E. Lugovtsov', A.V. Priezzhev'
'Faculty of Physics, M.V. Lomonosov Moscow State University, Moscow, Russia

?K.D. Ushinsky Yaroslavl State Pedagogical University, Yaroslavl, Russia

Abstract. Reversible red blood cell (RBC) aggregation and RBC deformation mainly determine the
blood microreology and depend on various factors, one of which is the nitric oxide signaling molecule.
The aim of this study was to investigate the effect of nitric oxide on the microreological properties of
RBC in blood samples after adding the nitric oxide donor sodium nitroprusside. Microreological
properties were measured using the RheoScan aggregometer-deformometer. The study found that
heparin-stabilized blood showed increased RBC aggregation and deformation with higher sodium
nitroprusside concentration (100 and 200 mkM), while EDTA-anticoagulant-stabilized blood showed
decreased aggregation and unchanged deformability. With washed RBCs in dextran solution, the
addition of sodium nitroprusside (100 and 200 mkM) resulted in decreased aggregation and increased
deformability. These findings aid in our understanding of nitric oxide's impact on RBC microrheologic
properties.

Keywords: red blood cell deformability, red blood cell aggregation, nitric oxide, laser deformometry,
laser aggregometry, gas transmitters.
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OYHKIIMOHAJIBHOE COCTOSAHHUE DPUTPOLUTOB ITPU MOJAEJIMPOBAHUU
YEPEITHO-MO3I'OBO TPABMbI U Eii 9KCIIEPUMEHTAJIBHOM KOPPEKIIUH
OUTOITPOTEKTOPAMM U MOJIEKYJIAAPHBIM BOJOPOAOM

Epobkuna [1.A., [TonozoBa A.B., [leproruna A.B.

Hwxeropoackuii rocynapcteennsiii yausepcureT uM. H.W. JlobaueBckoro

PanHnit mocTTpaBMaTtHueckuii mepuonx 4epermHo-mMo3roBoit TpaBmbl (UMT) xapakrepusyercs
3aIlyCKOM HIIEMHYECKHX KACKAIHBIX PEaKIH, ONPEIEIIOIUX Pa3sBUTHE MHUKPOLHUPKYISITOPHBIX
HapymeHud. B HacTosinee Bpems NpUCTATbHOE BHHUMAHHUE MCCIENOBaTeNel HalpaBiIeHO Ha
MHUKPOPEOJIOTHYECKHE HAPYIIEHMsI, TO €CTh U3MEHEHHUsS] CBOMCTB KIIETOK KPOBH, B IEPBYIO OYepenb
SPUTPOLUTOB, C LENbIO MNPENOTBpalieHUs (POPMUPOBAHUSA ITOJUOPraHHOM HEJOCTATOUYHOCTH B
noctrpaBMatnueckuii nepuoa. Ilockonbky monekynsipuelii Bogopon (H;) obnmamaer crmocoOHOCTBIO
CHIDKATh MHTEHCHBHOCTH OKHCIIUTEIBFHOTO CTpecca, TO MOXKHO MPEATONIOKHUTh, YTO B KOMOMHAIIMHU C
IUTONPOTEKTOPAMH, IEHUCTBHE KOTOPBIX HAIMPABICHO HA MPENOTBPAIICHHE HWIIEMHH W THUIIOKCHUH,
3¢ HEeKTUBHOCTH €ro UCIOoJb30BaHusl OyneT Bhiie. Llenb uccnenoBanus — U3y4uTh (PyHKIIMOHATHLHOE
COCTOSTHHE 3PHUTPOLUTOB KPBIC MPU JAEHCTBUM MOJIEKYJISPHOTO BOJOPOJA M IIUTONPOTEKTOPOB IPH
monenupoBanmun UMT kpeic. 3akpeityio UMT mopenmpoBany myreM CBOOOTHOTO TAACHHUS TPy3a
Mmaccorr 100 r ¢ BeicoTel 80 cM Ha TEMEHHO-3aTBUIOYHYIO 007acTh Mo3ra kpeic. Uepes 1 gac mocne
HaHECeHMs TPaBMBI, a 3aTeM B TeueHHe 10 CyTOK €XeJHEBHO KpblcaM IpymHmbl — «Mekcukop+Hy» —
BBOJMJIM MEKCHUKOD B 03¢ 8,0 MI/KI B CyTKH, Ipymne — «uutodiaasua+Hy» — BBoaniam uutodnaBuH B
noze 0,2 mu/kr B cytku, rpynmsl «Hy» HHYero He BBOAMIIOCH, TPYMIIBI — «KOHTPOJIB» — BBOIMIN
(hU3HOJIOTUYECKUI PacTBOp B SKBUBAJICHTHOM oObeMe. B Teuenume 10 1qHEH JKUBOTHBIC ONBITHBIX
rpynn BAbIXaIu 2% ra30-BoJIOPOAHYI0 cMech Mo 40 MUHYT, KOHTPOJIbHBIM >KHBOTHBIM r'a30Basi CMECh
HE M0/1aBaNach. YPOBEHb (PU3NUOIOIUIECKON HOPMBI ONIPEAEIISUIN 110 TPYIIE HHTAKTHBIX KUBOTHBIX. B
pabote uccnenoBanu AMHAMHUKY u3MeHeHust DDIID, arperanuu SpuTponuTOB, KOHIEHTpauuu MIA,
aKTHBHOCTH Kartaja3bl B spuTpouurtax Ha 1, 3, 7 u 14 cyTku moctrpaBMaTHueckoro nepuoaa UMT.
[lomyuennsle ganHble 00pabaThBany cTatucTUdecku ¢ moMotbio mporpaMM BIOSTAT u Microsoft
Excel. UccnenoBanue (GyHKIHOHANBHBIX IOKa3aTeliel IPHUTPOLMTOB TPH MOHOBO3xeicTBuE H,
COTIPOBOX/AJIOCh TIOBBIIEHMEM KaTajla3bl K 7 CcyTKaMm, BoccTaHoBieHnem O®IID, arperamum
SPUTPOLUTOB U KOHLEHTpauuu M/IA k 12 cyTkam uccliefoBaHUS OTHOCUTEIBHO MHTAKTHOM TpYIIIIbI
JKUBOTHBIX. BHYTpuOpIomumHHOe BBeeHNE HUTO(IaBrHA B KOMOMHAIMK ¢ MHTasInusamMu Hy ¢ 3 cytok
MOCTTPAaBMATUYECKOTO TMEepHoJa NPUBOAWIO K 3HauuMOMy moBbImeHHI0 O®PIID u cHmxeHHIo
arperanyy 3pUTPOIMTOB OTHOcUTENbHO Tpymmbl «Hy». Ilpu meiictBum mexcukopa ¢ H, ¢ 3 cyTtok
OTMEYaJIM 3HAYUTEIbHOE YMEHBIIEHNE KOHIIEHTpauuu M/IA u yBennueHre akTHBHOCTH KaTanassl, C
nocneayronyM nosbimeHneM O®IID m yMeHbIIEHHWEM arperanMy 3pUTPOLMTOB K 12 cyTkam
uccinenoBanus. Takum o00pa3oM, MOJEKYJISpHBIA BOJOPOJI B COUYETAHUHM C AHTHUPATUKAIBHBIMH U
AQHTHOKCHJIAHTHBIMU CBOWCTBaMH LIUTONPOTEKTOPOB OKAa3bIBAIOT CTAOMIM3MPYIOIIEe BO3/ACHCTBHE Ha
MeMOpaHbl 3PUTPOLUTOB, TEM CaMblM BOCCTAHABIMBas UX (YHKUMOHAIBHYIO aKTHBHOCTB,
IIPEAOTBpAllAsl pa3BUTUE HAPYIICHUH COCYIMCTON CTEHKHU B IIOCTTPaBMAaTUYECKUI TIEPUOJ,.
KuaiodeBble cj10Ba: uyepenHo-MO3roBasi TpaBMa, OKHCIUTENbHBIH CTPECC, TUIIOKCHS, MOJEKYJIISPHBIH
BOZIOPO, HUTOIPOTEKTOPHI

FUNCTIONAL STATE OF RHYTHROCYTES IN MODELING CRANIO-BRAIN INJURY
AND ITS EXPERIMENTAL CORRECTION WITH CYTOPROTECTORS AND
MOLECULAR HYDROGEN

D.A. Erobkina, A.V. Polozova, A.V. Derugina

Nizhny Novgorod State University named after N.I. Lobachevsky

Abstract. In rats with TBI, functional parameters in erythrocytes were studied under the action of
cytoprotectors and H,, which allow expanding the possibilities of using this therapy as a means of
correcting the functional parameters of erythrocytes and cerebral microcirculation in TBI.

Keywords: traumatic brain injury, oxidative stress, hypoxia, molecular hydrogen, cytoprotectors.
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INOPTATHUBHBIE YCTPOMCTBA JIABEPHOM JOHIIJIEPOBCKOM ®JIOYMETPUHU
JJIS1 JMATHOCTHKHU PACCTPOMCTB NEPUDPEPUYECKOI'O KPOBOTOKA ITPU
PA3INYHBIX IATOJOI'NMTYECKHUX COCTOSIHUAX

Kapxux E.B., lynaes A.B.

OI'Y umenu U.C. Typrenesa, Poccus, 302026, . Opén, yn. Komcomonsckas, 95

Boeneuénnocth cuctembl MUKpoOrpkyssimuu kpoBu (MLIK) Bo MHOrMe GyHKIME oOpraHu3Ma
IPUBOOUT K TOMY, YTO MHUKPOLHPKYISTOPHOE pYCIO SBISAETCS ONHHM W3 IIEPBBIX 3BECHBEB B
naToreHe3e pasNUuHBIX 3a0oNieBaHMi, TakMX Kak caxapHelii auaber (CZl) wmnm HapylieHHs NHpU
IIOCTKOBUIHOM cuHApoMe. llenp Hacrosimeidl padOThl — MOBBIMIEHHE KayecTBA AWArHOCTHUKHU
paccTpoiicTB nepueprdeckoro KpOBOTOKAa IIOCPEACTBOM pa3pabOTKM METOAa AWAarHOCTUKH Ha
OCHOBE pacIpeAeNEHHON CHCTEMBbl IOPTATUBHBIX YCTPOWCTB JIa3epHON JOMIIIEPOBCKOH (proymeTpun
(JIAD) 6e3 mpumMeHeHns1 GyHKIHOHATBHBIX TPOO.

B nacroseit pabote ObUTH IPOBEAEHBI UCCIIEIOBAHUS C yYaCTUEM MAI[MEHTOB C TUarHOCTHPOBAHHBIM
CJl 2 Tumna, ycIOBHO 30POBBIX T0OPOBOJIBIEB PA3HBIX BO3PACTHBIX IPYII M MAIIMEHTOB, MPOXOASIINX
peaduUIUTaIMI0 TIOCE IepeHeceHHOW KopoHaBupycHoi wuHpekuuu COVID-19. HccnenoBanue
3akiaoyanock B 10-mMuHyTHON peructpauuu curdHaioB JIJI® ogHOBpPEMEHHO B BEPXHUX M HIXKHHX
KOHEYHOCTSIX 0Oe3 mpuMeHeHHs (yHKUHMOHANIbHBIX mpo0. PacmpeneneHHas cucreMbl HNOPTATHBHBIX
aHanuzatopoB «JIASMA-II®» (OO0 HIII «JIASMA») npumeHsuiach A perucTpalii CUTHAJIOB
JIAD. VYcTpoiicTBa pacmoyiaraid Ha JOPCAJbHON MOBEPXHOCTH 3aISICTUH, BOJSIPHOM MOBEPXHOCTU
najbleB PyK U HOI U BHYTPEHHEH MOBEPXHOCTH BEpXHEW TpeTw rojeHeil. Bo Bpems usmepeHus
TAI[MEeHTHI pacrojaralych B MOJI0XKEHHUH JIeKa Ha CITUHE.

Pe3ynbraTel uUCClEOBaHUS BBIABUIM yBEJIWYEHHE TMoKazaTens Mukpouupkysimuu (IIM) wu
YMEHBUICHUE PEryJISATOPHON aKTUBHOCTH KPOBOTOKa Ipu cTapeHuu. Y mnauueHToB ¢ CJI BBIABICHO
cHwkeHue ypoHsa IIM u HyTpUTUBHOTO KpPOBOTOKA (M,yr,) B 00NACTH MasblieB HOT U yBEIMYEHHE
9THX MapaMeTpoB B 00JACTH 3aIsICTUH MO0 CPAaBHEHMIO C KOHTPOJIBbHOW rpynmoil. Taxke manueHThl
XapaKTepU30BAMCh CHIDKCHHBIM MHOTEHHBIM TOHYCOM B 3aIICThSIX M CHIDKEHHEM BKJIaja
SHJIOTENMANBHBIX OCHWJUISIIMKA B OOIIYI0 MOILIHOCTH BeiBieT-criekTpa JIJA® B BEepXHUX W HIKHHX
KOHEYHOCTSIX. BKiaj mylbCOBBIX OCHMUIALMEN OBbLI TMOBBIIIEH y MAalMEHTOB B CTOIAX, YTO MOXET
YKa3bIBaTh Ha YBEJIWYEHHE >KECTKOCTH COCYAMCTOM CTeHKH. [losydeHHBIE pe3yibTaThl B 3alsICThAX
MOTYT CBUAETEIBCTBOBATH O MOIBITKaX OPraHM3Ma CKOMIIEHCHPOBATh BO3HMKAIOIIHE PACCTPOICTBA
MUKPOLMPKYJSIUN 32 CYET aKTHBAllUM HYTPUTHBHOTO KpPOBOTOKAa M YBEIHYEHHUS KOJIMYECTBA
(GYHKIMOHUPYIOMUX KAaMWUIAPOB. [lallMeHThl ¢ TOCTKOBHUIHBIM CHHIPOMOM XapaKTepHU30BAIUCH
HOHMKEHHBIMU 3HadeHUAMH [IM u M, @ TakoKe NMOBBIIIEHHEM OOILEH KoJeOaTebHON aKTUBHOCTH
KpPOBOTOKA KaK B BEPXHHX, TaK U B HIDKHUX KOHEYHOCTSIX.

Takum 00pa3om, pa3paOOTaHHBIN MOAXO0M K JUATHOCTUKE PACCTPOMCTB MEPUPEPUICCKOr0 KPOBOTOKA,
OCHOBAaHHBIH Ha MPUMEHEHMH NOPTATUBHBIX aHanuzatopoB JIJA®, mnpomen anpobamuio B
KIIMHUYECKUX  YCIOBHAX U  NPOAEMOHCTPUPOBAI  BO3MOXHOCTh  BBIABIATH  PACCTPOMCTBA
nepugepuvecKoro KPOBOTOKA MPH Pa3IHMYHBIX ATOJOTHUECKUX COCTOSHHSIX.

PaGora BeinosnHeHa npu puHaHcoBoi moauepxke PH® (mpoekt Ne 23-25-00522).

PORTABLE LASER DOPPLER FLOWMETRY DEVICES FOR DIAGNOSIS OF
PERIPHERAL BLOOD FLOW DISORDERS IN VARIOUS PATHOLOGICAL
CONDITIONS

E.V. Zharkikh, A.V. Dunaev

Orel State University named after I.S. Turgenev, 95 Komsomolskaya str., Orel, 302026, Russia

Abstract. The article is dedicated to developing a methodology for the use of wearable laser Doppler
flowmetry devices in the diagnosis of peripheral blood flow disorders in aging, diabetes mellitus and
long COVID-19 syndrome.

Keywords: laser Doppler flowmetry, wearable devices, diabetes mellitus, COVID-19.
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MOHHUTOPHUHI HAPYIIEHUH MUKPOLIUPKYJISILIUU KPOBU U
OKUCJIMTEJIBHOI'O METABOJIN3MA BUOTKAHEN Y BEPEMEHHBIX

C CAXAPHBIM JUABETOM C UCITIOJIb30BAHUEM HOCHUMBIX
MYJIBTHUMOJAJIBHBIX AHAJIU3ATOPOB

Kapkux E.B. l, Jloxtnonosa 10.1. 1, Tucensko A.B. 2, HynaeB A.B. !

'OI'Y umenn U.C. Typrenesa, Poccus, 302026, r. Opén, yn. Komcomonnckas, 95

’HUU aKymepcTBa, THHEKOIOTuH U pernponykronorun umernn J1. O. Orra, Poccus, 199034, r. Cankt-
IlerepOypr, MenneneeBckas TUHES, 1.3

JKeHmUHBI ¢ TperecTanMoOHHBIM  caxapHbIM auabetoM (CJ]) WMeEOT TOBBIMIEHHBIM PHCK
HEeOJIaronpusaTHBIX MCXOI0B OEPEMEHHOCTH, TaKMX KaK IPE3KJIaMIICUs, MPEKAECBPEMEHHbBIE POIbI,
MaKpOCOMHUsI, MEPTBOPOKACHUE U Ap. DTO MPHUBOAUT K HEOOXOIUMOCTH pa3pabOTKH HOBBIX METOOB,
MO3BOJIAIONINX BBISIBIATh HAPYIICHHS MHUKPOLUMPKYIALMH HA PaHHUX CTaIusX Ui JAajbHeHIei
Koppekuuu Tepanuu. llenpro paboThl  SBWIOCH IIPOAHAIM3UPOBATH H3MEHEHHUs IapaMeTpoB
MUKPOLMPKYJSIIMA  KPOBU W OKUCIHUTENBHOTO MeTabonmu3mMa y OepeMEHHBIX TalMeHTOK C
nperecraniioHHBIM CJI 1 Tuma ¢ HUCmoiIp30BaHHEM HOCHUMBIX YCTPOMCTB Ja3epHOU TOMILICPOBCKOM
dnoymerpun (JIID) u duryopecuentroii cnexrpockormu (DC).

B uccnenoBanuu npuHsuiM ydactue 26 manpeHTok ¢ nperectaquonHbiM CJ[ 1 Tuma Ha 1 Tpumectpe
oepemennoct M 11 xenmmH xkoutponsHOH rpynmsl (KI') 6e3 CI u BHe recranuu. Hccnenoanue
BKIItoUano perucrpanuro curaanoB JIA® n @C npu noMomu HOCUMEIX aHAIKM3aTopoB «JIASMA-TID»
(OO0 HIII «JIABMA») omHOBpeMEHHO B 00JIACTH 3aISICTHI M BHYTPEHHEH CTOPOHBI BEPXHEH TpeTH
roneHeil B teuenne 30 MuHyT. OJHOBPEMEHHO OCYIIECTBIISUICS HETPEPHIBHBIM MOHUTOPHHI YPOBHS
TJIIOKO3bl B MEXKKJIETOUHON KUAKOCTH. OAWHHAIIATh MAalMEHTOK OBUTH M3MEpEHBbI MOBTOPHO Ha 3
TpuMecTpe OEpeMEeHHOCTH [UId OTCICKUBAHUA WM3MEHEHMH MHUKPOLUUPKYISLUH KPOBH U
OKHCIIUTENBHOTO METa00IM3Ma B TUHAMUKE.

PesynbTaThl  MccliemoBaHMS  BBISSBWIM  CHIDKEHHE — oOmield  koneOaTelbHOH — aKTHBHOCTH
MUKPOLUPKYISTOPHOTO KPOBOTOKA Yy MAIMEHTOK K 3 TpuMmecTpy. YpoBeHb Quryopecueniimu HAJIH
3HaYMMO BBIIIE y HauuMeHToK mo cpaBHeHHo ¢ KI' kak B 1, Tak u B 3 TpuMecTpe, 4TO MOXKET
CBUJICTENILCTBOBATh O DPAa3BUTUU TKAHEBOH TUIOKCHU BCIIEACTBUE HAPYIICHUS a’pOOHOTrO MYTH
JBIXaHUS KJIETOK. BhIsiBIeHa 3HaunMas Koppensiuus ooel KonedaTeTbHOH aKTHBHOCTH KPOBOTOKA U
YPOBHSI TJIHKMPOBaHHOTO remoriobuna B 3 tpumectpe (r = -0,8, p <0,01) u xkoppensws (r = 0,76, p <
0,01) ypoBHS COCYZHCTOTO TOHyCa C COJEpP)KAaHHEM MapKepa OKHCIUTEIHHOTO CcTpecca —
HUTPOTHUPO3MHA. MOXHO 3aKIIIOYHTh, YTO THIEPIIIMKEMHs] U OKHUCIHUTEIBHBIH CTpEecC MPHUBOAAT K
3HaYMMOMY yBeluueHHIo ypoBHs (uryopecueHund HAJIH u Kk yBenTHUEHHIO COCYIMCTOTO TOHYCA.
Takum 00Opa3om, MOKa3aHa MEPCIEKTUBHOCTh NMPUMEHEHHsT HOCUMbIX aHainu3aropos JIJID u ©C B
JUAarHOCTHKE HApYHICHUH MHUKPOIMPKYJSIIMM W OKUCIUTEIBLHOTO MeTadoim3Ma y OepeMEeHHBIX
MalUeHTOK ¢ nperectauoHHbM C/I 1 Tuna.

KaroueBble cjoBa: caxapHblii auaber, OepeMEHHOCTb, Jla3epHasl AONIUIEpOBCKas (ioymeTpus,
¢iryopecieHTHas CIEKTPOCKOIHSI, HAPYIICHHUSI MUKPOIIMPKYJISIIUN KPOBH

MONITORING OF BLOOD MICROCIRCULATION AND OXIDATIVE METABOLISM
DISORDERS IN PREGNANT WOMEN WITH DIABETES USING WEARABLE
MULTIMODAL ANALYZERS

E.V. Zharkikh®, Yu.l. Loktionova®, A.V. Tiselko?, A.V. Dunaev!

! Orel State University named after 1.S. Turgenev, 95 Komsomolskaya str., Orel, 302026, Russia
2 Research Institute of Obstetrics, Gynecology and Reproductology named after D. O. Ott, Russia,
199034, St. Petersburg, Mendeleevskaya liniya, 3

Abstract. The article is devoted to the study of blood microcirculation and oxidative metabolism
disorders in patients with pregestational diabetes during pregnancy using wearable laser Doppler
flowmetry and fluorescence spectroscopy devices.

Keywords: diabetes mellitus, pregnancy, laser Doppler flowmetry, fluorescence spectroscopy, blood
microcirculatory disorders.
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AHAJIN3 B3AUMOCBSI3U KOJIEBAHUI TOHYCA MAKPO- 1 MUKPOCOCYI0OB
METOJAMM YJbTPA3BYKOBOM JOMIIIEPOI'PA®UU U UHOPAKPACHOM
TEPMOTPA®NUN

3aneroB U.C., Caraiinaunsnii A.A., Matickos JI.1., ®omun A.B., Ckpunans A.B.

OI'BOYBO «CapaToBckuii HallMOHAIBHBIHN UCCIIEA0BATEILCKII TOCYAPCTBEHHBIN YHUBEPCUTET UMEHH
H.I". Yepnbnueckoro», Poccus, 410012 Capatos, yi. ActpaxaHnckas 83.

Beenenne. B GospmnHCTBE MCCIENOBaHUN NMPOBOIAT PETHCTPALMIO T€MOIUHAMUKY JUOO TOJIBKO B
MHUKPOCOCYJax, JIMOO TOJBKO B MaKkpococyAax. B maHHOM mcciaenqoBaHuM MpOBEACHA OJHOBPEMEHHAs
perucrtpauusi reMOJMHAMUKH B MAaKpO- M MHKPOCOCYAAX C LEJIbI0 YCTAaHOBJIEHUS BO3MOXKHBIX
KOpPpEJSIIMI B Pa3IMYHbIX YACTOTHBIX Uala30Hax.

Marepuas u Metoanl ucciegoBanus. /s peructpanmy KoieOaHHM TOHyca KpPYIHBIX COCYZOB
u3MepsIach MaKCHMAbHAas CHUCTOJIHMYECKas CKOPOCTh KPOBOTOKAa B JIYy4E€BOW apTepuu BOIHU3M
3aMsCThsl METOAOM YJIbTPa3sBYKOBOW jomiuieporpaduu. [y onpeaeneHus KoneOaHuil TOHyca
MHUKPOCOCYJZIOB KHCTH MCIIONB30BAJICSI METO MHPpaKkpacHo! Tepmorpaduu.

Pe3yabTaThl. Iloka3aHo, yTo B HHJIOTEIHATIBbHOM JHaNa3oHe KoyebaHHsA TOHyca JIydeBOH apTepuu
KOPpEeNUpYIOT ¢ KONeOaHWSIMH TOHYyCa MHKPOCOCYIOB KHUCTH ¢ Kod(hdummeHntrom oxoio 0.6. B
HEHpOTeHHOM Juama3oHe Koppensius Ha ypoBHe (0.4. HambGomnpmass Koppemsiusi OTMEdYaeTcsl B
00TacTH AUCTANBHBIX (haJIaHT TaJIbIIeB.

3aknawuenue. COBMECTHOE WCIIONBG30BaHUE WH(pPaKpacHOW TepMorpadud HW  YIBTPa3BYKOBOM
Jommieporpaduu MO3BONWIN IIPOAHATIM3UPOBATh B3aUMOCBSI3M KOJICOAHUH TOHyca B MHKpPO- U
MaKpoCOCyZax. YCTaHOBJIEHO HalIW4ue KOPpPEJAUU KoyeOaHUH TOHyca B MAaKpo- U MHUKpPOCOCYJax B
SHJIOTEIMAIBHOM M HEHpPOTCHHOM JMana3oHax. Beicokas Koppemsinus KojeOaHWid ToHyca
MHUKPOCOCYZIOB B 00JIaCTH AMCTAJIbHBIX (pajlaHT U TOHYCa Makpo-cocyza B 00JacTH JIyueBOW apTepuu,
10 Bcel BUIAUMOCTHU, CBUACTCIILCTBYCT O TOM, YTO 00J1acTh JAUCTAJIbHBIX q)aﬂaHF I/IH(I)OpMaTI/IBHa JJIsL
IMMPOBCACHUA aHAIM3a TCEMOANHAMUKHN HE TOJIBKO B MUKPO, HO U B MAaKpOCOCYyJdax.

KuroueBble cioBa: ynbTpa3ByKoBas gonmieporpadusi, nHppakpacHas TepMorpadusi, reMoIuHaAMUKA

ANALYSIS OF THE INTERRELATION OF OSCILLATIONS OF THE TONE OF MACRO-
AND MICROSVESSELS VIA METHODS OF ULTRASONIC DOPPLEROGRAPHY AND
INFRARED THERMOGRAPHY

I.S. Zaletov, A.A. Sagaidachnyi, D.l. Mayskov, A.V. Fomin, A.V. Skripal

Saratov National Research State University named after N.G. Chernyshevsky, Russia, 410012 Saratov,
Astrakhan str. 83.

Abstract. An analysis of the relationship between tone in macro- and microvessels was carried out. To
register fluctuations in the tone of large vessels, the maximum systolic blood flow velocity in the
radial artery was measured using Doppler ultrasound. To determine the fluctuations in the tone of the
microvessels of the hand, the method of infrared thermography was used. It was shown that in the
endothelial range fluctuations in the tone of the radial artery correlate with fluctuations in the tone of
microvessels of the hand with a coefficient of about 0.6. In the neurogenic range, the correlation is at
the level of 0.4. The greatest correlation is noted in the area of the distal phalanges of the fingers. The
high correlation of fluctuations in the tone of microvessels in the area of the distal phalanges and the
tone of the macrovessel in the area of the radial artery, apparently, indicates that the area of the distal
phalanges is informative for analyzing hemodynamics not only in micro, but also in macrovessels.
Keywords: doppler ultrasound, infrared thermography, hemodynamics.
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TUITOBBIE U3MEHEHUA 'TEMOPEOJIOI'MYECKOI'O ITPO®WJISA Y BOJIBHBIX
COOUAJIBHO 3HAYUMBIMHU 3ABOJIEBAHUSMU

Bambinuises A.B. ITerpodenko A.C.L, Jlemexosa B.A.Y, Kucnos H.B.%, TuxomupoBa I/I.A.z,
MypaBbeB AB?

'dI'BOY BO «SIpocnaBckuil rocy1apCTBEHHBIM MEIULIIMHCKUY YHUBEPCUTETY,

Poccus, 150000 SApocnasib, yu. Pepomonnonnas, 5

2OI'BOY BO «SIpocnaBckuil rocy1apCTBEHHBIN NEJaroruueckKuil YHUBEpCUTET UMEHU

K. . Yomackoro»; Poccus, 150000 Spocnasnb, yi. Pecydnmkanckas, 108/1

M3MeHeHne Peonornyeckux CBOMCTB KPOBM BKIIIOYAETCSl B IATOTEHE3 OONBLIMHCTBA COLUAIBHO
3HAYMMBIX 3a00JIeBaHUH, TAaKNX Kak apTepuanbHas runeptonus (Al), caxapuerit quader tumna 2 (C/I-
2T) u 3nokayectBeHHbIe HOBooOpazoBanus (3HO). Llenpio nanHOrO MccienoBaHus ObLTO M3y4YeHHUE
TUIMYHBIX M3MEHEeHWH reMopeosorudeckoro npoduna (I'Tl) m TpaHcmopTHOTO MOTEHIMAaNa KPOBU
MAIMEHTOB MPHU COIMATBHO 3HAYMMBIX XpOHWYecKHX 3a0oneBanusx. Y OompHbIX AL, C/I-2T u 3HO
peructpupoBanu xapakrtepuctuku [TI: Bszkocts kpoBu (BK1 m BK2) mpu BBICOKMX M HHU3KHX
CKopocTsix caBura, Bsizkocth tuiasmel (BII), Hct, medbopmupyemocts (D) u arperamuio (AD)
DPUTPOIUTOB ¥ TpaHCHOPTHBINM moteHnman kpoBu (HCU/BK1) u ompenensnmm pazmuums 31X
XapaKTepUCTUK C TEMH, YTO ObUIM 3apETHCTPUPOBAHBI B IPYMIE 3J0POBBIX JIHL. XapakTepPHBIM AT
BCEX TPEX PaCCMOTPEHHBIX 3a0oseBanuii Obl10 yBenndenne BK1 u BK2 ot 25 1o 34% 1o cpaBHEHHIO
C JaHHBIMU 3J0pOBBIX JHUL. OTO0 ObUIO cBszaHO ¢ mpupoctoMm BII (ma 10-24%), AD, Ha 50% u
cHiwkenneM JIO — Ha 8-12%. B 3Tux ycnoBusX TpaHCHOPTHBIA MOTEHLHAN KPOBH OBLT CHIDKEH B
cpenaeM Ha 25%. Takum o0pa3oMm, THMUYHBIMH H3MeHeHUsMH [Tl GOJBHBIX paccMOTPEHHBIMHU
3a00JIeBaHUSIMH OBUIO CYIIECTBEHHOE CHIDKCHHE TEKYYECTH KPOBU 3a CUET BBICOKOH BSI3KOCTH
wra3mbl. [Ipu stom  koppemsimust mexxny BK1 u BII y GonpHBIX ObITa OoJiee BHIPAKEHHOM, 4eM Y
3popoBeix Jul (0,54 — 3moposeie nuua; 0,71 — GonpHBIE), ipu yMepeHHOH koppensuuu BK1 u Hct.
Kpome Toro, cumkenHnast [[D y O0IbHBIX 3aMETHO OTpHUIIaTeIbHO Koppenuposaia ¢ BK1 (r=— 0,54).
KamoueBble cioBa: reMOpeoNorHuecknid mpoduias, auaber, THIEepTOHWYEecKas OOJe3Hb,
3JI0Ka4eCTBEHHbIE HOBOOOPA30BaHMUS

TYPICAL CHANGES IN THE HEMOROHEOLOGICAL PROFILE IN PATIENTS WITH
SOCIALLY SIGNIFICANT DISEASES

A.V. Zamyshlyaev, A.S. Petrochenko, V.A. V.A. Lemekhova, N.V. Kislov,

I.A. Tikhomirova, A.V. Muravyov

1 "Yaroslavl State Medical University"? Russia, 150000 Yaroslavl, Revolutsionnaya str., 5
2"Yaroslavl State Pedagogical University named after K.D. Ushinsky"; Russia, 150000 Yaroslavl,
Republican str., 108/1

The aim of this study was to investigate typical changes in the hemorheological profile (HP) and blood
transport potential of patients with chronic diseases: arterial hypertension (AH), diabetes mellitus
(DM-2T) and malignant neoplasms (MN). In all patients, the characteristics of HP were recorded:
blood viscosity (BV1 and BV2), plasma viscosity (PV), Hct, deformability erythrocytes (DE), their
aggregation (AE) and blood transport potential (Hct/BV1) and determined the differences with the
data of healthy individuals. Characteristic for all three considered diseases was an increase in BV1 and
BV2 from 25 to 34% compared with the data of healthy individuals. This was associated with an
increase in PV (by 10-24%), AE by 50% and a decrease in DE — by 8-12%. Under these conditions,
the transport potential of blood was reduced by an average of 25%. Thus, typical changes in the HP of
patients with the considered diseases were a significant decrease in blood fluidity due to the high
viscosity of the plasma. At the same time, the correlation between BV1 and PV in patients was more
pronounced than in healthy individuals (0.54 - healthy individuals; 0.71 - patients), with a moderate
correlation of BV1 and Hct. In addition, reduced DE in patients significantly negatively correlated
with BV1 (r = -0.54).

Keywords:  hemorheological  profile,  diabetes, hypertension, malignant  neoplasms.
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OLHEHKA ITAPAMETPOB TI'EMOPEOJIOTHUYECKOI'O HNPO®PUJIA Y BOJIBHbBIX
CAXAPHBIM JUABETOM 2 TUITA

3amprimisieB A.B., Macuna 1.B., Emanyitnosa H.B., Uerseprakosa XX.E.

OI'BOY BO «fpocnaBckuii TocymapCTBEHHBIH MeIWIIMHCKUI yHUBepcuteT»; Poccus, 150000
Spocnasne, yn. PesomonnonHas, 5

Hapymennst peoornaecknx CBOMCTB KPOBH W BO3MOYKHBIE ITyTH MX KOPPEKIIUH MPEICTABISAET OONBIION
uHTEepec y 00mpHBIX caxapHbiM auadberom Tuma 2 (C/I-2T). Llenpro qanHOTO Mccaeq0BaHMs ObLTA OIEHKA
pasHuIbl mapameTpoB remopeoniormdeckoro mpoduiast (I'TI) y OGompabix CH-2T W mpakTHyecKd
310poBbIX JiHil. J[iist aToro hopmupoBanu rpyrmmy koHTposst (N=20) u rpynmy 6oneabix CII-2T (n=30).
PeructpupoBamm xapaktepuctuku I'Il: Bsskocte kpoBu (BK1 m BK2) mpw BBICOKMX W HH3KHX
CKOPOCTSIX cABHTa, BA3kocTh miasmbl (BID), Baskocts cycnensun (BC), Het, nedpopmupyemocts (12) u
arperaito (AD) SpUTPOIUTOB M TpPaHCHIOPTHHIN moteHiman kpou (HCt/BK1) u cpaBHuBanm, kak
OTJIIMYAIOTCA TIOKA3aTelll TeMOPEOJIOTHYECKOro MpoGwmiss y OONMBHBIX 1O OTHOIICHHIO K TPYIIe
3J0POBBIX JiUIl. XapakTepHbiM 1yt 001pHBIX CJI-2T Obuto yBenmuuenue BK1 u BK2 ot 29 10 37% mo
CPaBHEHHMIO C JJAHHBIMHU 3JI0POBBIX JIMIL. DTO ObLIO CBsA3aHO ¢ mpupoctoM BII (Ha 12-26%), AD, Ha 46%
u cHmwkenueM 1D — Ha 10-14%. B 3TuxX ycnoBusIX TpaHCIOPTHBIN MOTEHIMANl KPOBU ObUI CHIKEH B
cpennem Ha 32%. Takum oOpasom, xapakrepHbiMd u3MeHeHusMH 11 y OGompabix C/-2T Obuio
CYIIECTBEHHOE CHW)KEHHME TEKYy4YeCTH KPOBH 32 CYET BBICOKOH BS3KOCTH IUIa3MBl W arperaiuu
sputpouuToB. YBenuueHue BK u BII koppenupoBana ¢ yBeIWYEHHEM YpPOBHSI TNIMKMPOBAHHOTO
reMorjaoOnHa y OONBHBIX.  YMEHBIIIEHHE TpPAaHCIIOPTHOTO IIOTEHIMala KpOBH ObLTa CBs3aHAa C
YMEHBIICHUEM J1e()OPMUPYEMOCTH SPUTPOLIUTOB.

KaoueBble c10Ba: reMopeosorHuecKiii mpoQuib, caxapHblii 11abeT, MUKPOPEOIOTHs SPUTPOLIUTOB

ASSESSMENT OF HEMORHEOLOGICAL PROFILE PARAMETERS IN PATIENTS WITH
TYPE 2 DIABETES MELLITUS

A.V. Zamyshlyaev, 1.V. Masina, N.V. Emanylova, Z.E. Chetvertakova

"Yaroslavl State Medical University"? Russia, 150000 Yaroslavl, Revolutsionnaya str., 5

Violations of rheological properties of blood and possible ways of their correction are of great interest
in patients with type 2 diabetes mellitus (DM-2T). The aim of this study was to assess the difference in
the parameters of the hemorheological profile (HP) in patients with DM-2T and practically healthy
individuals. For this purpose, a control group (n=20) and a group of patients with DM-2T (n=30) were
formed. The characteristics of HP were recorded: blood viscosity (BV1 and BV2) at high and low
shear rates, plasma viscosity (PV), suspension viscosity (SV), Hct, deformability (DE) and
aggregation (AE) of erythrocytes and blood transport potential (Hct/\VK1 ratio) and compared how the
indicators of the hemorheological profile in patients in relation to a group of healthy individuals.
Typical for patients with DM-2T was an increase in BV1 and BV2 from 29 to 37% compared with the
data of healthy individuals. This was due to an increase in PV (by 12-26%), AE, by 46% and a
decrease in DE — by 10-14%. Under these conditions, the transport potential of blood was reduced by
an average of 32%. Thus, the characteristic changes in HP in patients with DM-2T were a significant
decrease in blood fluidity due to high plasma viscosity and erythrocyte aggregation. The increase in
SV and PV correlated with an increase in the level of glycated hemoglobin in patients. A decrease in
the transport potential of blood was associated with a decrease in the deformability of red blood cells.
Keywords: hemorheological profile, diabetes mellitus, erythrocyte microrheology.
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KPUBAS JIMCCOIUAIIA OKCUT'EMOI'IOBMHA U ACITPOCHUH

NP NHCYJUHOPE3UCTEHTHOCTH

3unuyk B.B. !, Anp-JTxeGyp JI.111.0. 2 Tlogompuropa M.B. !

'T'poameHcKuit rocy1apcTBEHHbIH MEANIMHCKIIH YHUBEpCHTET, Benapyck, 230009 I'poswo,

yn. opbkoro, 80, e-mail: zinchuk@grsmu.by

’I'poaHeHCKHiT rocyapCcTBeHHbIH yHuBepcuTeT uM. Suku Kymansr, Benapycs, 230023 Ipoaso, yi.
Oxeniko, 22

Ilpu oxupeHHM xapakTepHa, KaKk HE IMapaJOKCalbHO, THUIEPOKCHUS KUPOBOM TKaHU, Jake NPU HAIUUUU
CHIDKEHUsI KPOBOTOKa B HEH, YTO MOXET OBITb OOBSCHEHO yMEHBLIEHHWEM IOTPEOJICHUS B JKMPOBOW TKaHH
KUCJIOPOa U WHCYJIIMHOPE3UCTEHTHOCTH, HapyLIEHHEM KpPOBOCHA0)KEHHs, IOBBINICHHBIM BOCHAJICHUEM, B
pe3ynbTate 4ero pasBuBaeTcs xpoHuueckoe BocmaneHue [[IIumkun A.H., Kuaszesa A.U., 2022]. DHaoreHHblil
CEpOBOJIOPOA MOKET CTaOMIM3MPOBATh IOTJIOUIEHHE TJIIOKO3bl aJWIOLMTaMH, HO TPH €ro CHUHTE3e B
(hM3HOIOTHYECKHX YCIIOBHAX, OH MOXET WHTHOMPOBATH MOTJIOMICHHE W YTHIM3ALHUIO TIIIOKO3bI; B TO BpeMs Kak
BBICOKHH YpPOBEHb TJIIOKO3bI, IOABISIOT JHIOTCHHYIO CHUCTEMY CHHTE3a CEPOBOAOpPOJA M BBI3BIBAIOT
pe3ucTeHTHOCTh K mHCynuHY [Qi W. et al., 2022]. [MmOKcHS CHIKAeT coAep’kKaHHE CEpOBOIOPOJa B KPOBH H
MOBBIIIAET copaepXaHue 2,3-mudocdorimiepara B 3pUTPONMTAX Yy MBIIIEH, YTO ycTpaHseTcs 00pabOTKOH
UHrHOUTOpOM 00paszoBanus cepoBogopona GYY4137 [Wang G. et al., 2021].

Lens maHHOTO MCCNENOBAaHMA — OLCHUTH MOJIOXKEHHE KPUBOI IUCCOMMALNN OKCHI'€MOIJIOONHA M COAEpKaHNe
acrmpocMHa  IpPU  HMHCYJIMHOPE3UCTEHTHOCTH.  ONpelensiuch  INOJIOKEHHE  KpPUBOM  JHCCOIMAIUH
OKCUI'eMOIJIOOMHA, KOHIIEHTpAIMs AaclpOoCHHA, Ta30TPAaHCMUTTEPOB MOHOOKCHJA a30Ta M CEPOBOAOPOJA,
TMIOKa3aTeJ ! JIMIHHOTO U YIIIEBOJHOTO 0OMEHa Y MY>KUMH C pa3IM4YHBIM MHAEKCOM Macchl. Habnronanace Goiee
BBICOKasl KOHIIGHTpAIUs aCIpPOCHHA y JIMI{ C IMOBBIIICHHBIM 3Hau€HHEM HMHJEKCa Macchl Tejla U OXXHpeHueMm |
crenieHd. [Ipy TOBBIIIEHHOW KOHIIEHTPAI[MM acCHpOCHHA OTMEYaeTCsl CHIDKEHHE OCHOBHBIX IIOKa3aTelneit
OKCUTEHALIK KPOBH M POCT CPOACTBA reMOIIIOONHA K KUCIOPOy. BrIsiBIIeHO yBennueHre MOHOOKCH A a30Ta 1
CHIDKEHHE CEpOBOOPO/IA NIPH BBICOKOHM KOHIEHTPAINN ACIIPOCHHA.

[Ipenmonaraercst y4acThe CHCTEMBI TIa30TpaHCMHUTTEpoB, mnpexae Bcero, NO wu H,S, B u3menennn
KHCIIOPOACBS3BIBAIOIINX CBOMCTB KpoBH. Kak W3BECTHO, NaHHBIE Ta30TPAHCMHUTTEPHl BHOCAT BKIAJ B
MOJIU(UKAINIO CPOACTBA TE€MOTVIOOMHA K KHCJIOPOAY, YTO IOCTUTACTCS dYepe3 passINdHble MEXaHH3MBI:
MOJU(UKAINIO TEMONPOTEHHA, MOIYJINPOBAHUE BHYTPUIPUTPOLMTAPHON CHUCTEMBI, @ TAaKXKE OIOCPEIOBAHO
Yepe3 CHCTEMHBIC MEXaHM3MBI (POPMHUPOBaHHS (PYHKIMOHAIBHBIX CBOWCTB remornobuna [3unuyk B.B., 2021].
®dusnonornyeckue ypoBHHU razoTpancMutTepa NO HUTparoT KIIOYEBYIO pOJIb B MOAACPKAHUN METAO0IUIECKON
¢byukuun xupoBoit Tkauu [Kypkuu J.B. m mp., 2022]. Kak u3BecTHO, aJUMOKWHBI (MENTHIHBIC TOPMOHBI,
CHHTE3HMpYEMBIE XHPOBOH TKaHBIO), MEpeJarolllie CHUTHAT K MHUIIEHSAM (COCYIbl, MO3T, IeuYeHb, MBIIIIIH),
conpsbkeHbl ¢ L-apruanH-NO-3aBHCUMBIM CHI'HAJIBHBIM KacKajoM, BIHMSIOIMM Ha NAaTOTeHe3 MeTabOoIHMYeCKUX
Hapymenuii [Kysuemnosa JI.A., 2021].

Takum  0o0pa3oM, YCTaHOBIEGHHBIE B  HalleM HCCIEAOBAHUM W3MEHEHHMS AaKTHBHOCTH  CHCTEMBI
ra30TPaHCMHUTTEPOB (MOHOOKCHJ a30Ta W CEPOBOAOPOJ) IIPH HWHCYJMHOPE3UCTEHTHOCTH C Pa3ludHON
KOHIEHTpPAIMEH aclpoCcruHa, BAXHBI IJIs1 (OPMUPOBAHHUS MEXaHM3MOB TPAHCIIOPTA KHUCJIOpPOZa KpoBblo. Bxian
acrpocHHa B PETYJSIHIO KHCIOPOJCBS3BIBAIONINX CBOHCTB KPOBM HMEET 3HAYCHHWE IJIsI (OPMHUPOBAHUS
KHCJIOPOAHOTO 00ECTIeYeHNsI 1 aJalTAllMOHHbBIX PE3ePBOB Y JIUI ¢ META0OINIECKUMU HAPYILICHUSMH.
KaioueBble c10Ba: KpOBb, aCIPOCHH, KHCIOPO/JI, TA30TPAHCMUTTED

| Paboma evinonnena 6 pamkax npoexma Ne 20210366

DISSOCIATION CURVE OF OXYHEMOGLOBIN AND ASPROSIN
WITH INSULIN RESISTANCE

V.V. Zinchuk', J.S.0. Al-Jebur?, M.V. Podoprigora’

'Grodno State Medical University, Belarus, Grodno

“State University of Grodno Yanka Kupala, Belarus, Grodno

Abstract. The position of the oxyhemoglobin dissociation curve and the content of asprosin in insulin resistance
were studied. A higher concentration of asprosin was observed in individuals with an increased body mass index
and grade | obesity. With an increased concentration of asprosin, there is a decrease in the main indicators of
blood oxygenation and a shift in the dissociation curve of oxyhemoglobin to the right, which is due to an
increase in the level of nitrogen monoxide and a decrease in hydrogen sulfide at a high concentration of asprosin.
Key words: blood, asprosin, oxygen, gas transmitter
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OCBEHHOCTH BKJAJIA H,S-TEHEPUPYIOIIEN CUCTEMBI B ATATITUBHBIE
HU3MEHEHUS KUCJIOPOJCBSA3BIBAIOIINX CBOMCTB KPOBH

3unuyk B.B., bunenxkas E.C., Bomonnna A.A.

I'pomHeHCKHI TOCYIapCTBEHHBIN MEIUITMHCKUH YHUBEpcuTeT, bemapycs, 230009 I'poano, yi.
I'opekoro, 80, e-mail: zinchuk@grsmu.by

CepoBOIOpPOA OTHOCHUTCS K TIpYIIE CUTHAIBHBIX AareHTOB, HA3bIBAEMBIX Ta30TPAaHCMHUTTEPAMHM U
UIpaeT BaXHYIO pOJb BO MHOTMX (DH3MOJOTMYECKHX IpoLEeccax, B YaCTHOCTH, B peaIu3aluu
KHCJIOPOJI3aBUCHMBIX MexaHu3MoB. Ero oOpasoBaHue ocymecTBisieTcsl depe3 (epMEHTATHBHBIE U
HedepMeHTaTHBHBIE poiecch, oOpasyronme H,S-renepupytomyio cucremy.
[lenp nmaHHOTO WCCIENOBaHUS — OIEHHTh OCOOCHHOCTH BKiana H,S-reHepupyromnieil cUCTEMbI B
aJIalITUBHBIC M3MCHEHHSI KUCIIOPOJICBS3BIBAIOLINX CBOWCTB KPOBU TPH JCHCTBUU 030HA B OIBITAaxX IN
Vitro. OcyIIecTBIsUTM BO3JCHCTBHE O30HOM (KOHICHTpauusi 6 Mr/ia) B MPUCYTCTBHH IPENapaToB,
BJIMAIOLINE HA CHHTE3 CEPOBOAOPOAA (PONaprUiITHLMH, THAPOCYIb(UA HATPHUSI ¥ €T0 KOMOWHAINSA C
HUTpOTrIUIepHHOM). OIIEHUBATUCH MTOKa3aTeN KUCIOPOATPAHCIOPTHOW (DyHKIMU KpoBU. B miazme
KPOBHU OIPECIsUI KOHLUEHTPALUK CEPOBOJOPO/a U MOHOOKCHIA a30Ta CIEKTPO(OTOMETPUICCKUM
MeTonoM. Mcronb30Banuch METOABI HENapaMeTpUYeCKOH CTaTHCTHKH C MPUMEHEHHEM IPOrpaMMBbl
“Statistica 10.0”.
WukyOanys KpoBH ¢ 030HOM YBEJIMYHMBAET OCHOBHBIE MOKA3aTEIH KUCIOPOATPAHCIIOPTHON (YHKIUU
KPOBU U CONPOBOXKAAETCS COBUIOM KPHUBOM IMCCOLMALMM OKCHUIEMOINIOOMHA BIpaBo. BBexeHue
MHTMOUTOpa CHHTE3a CEPOBOAOPOAA B ATHX YCIOBHAX NPHUBOAUT K yMeHblieHHio: pO, Ha 25,8%
(p<0,05), SO, na 20,6% (p<0,05) MO CpaBHEHHIO TPYIIOH, B KOTOPYIO BBOJWIH TOJBKO O30H.
IToxa3aTenb cpoACTBa IeMOryIoonHa K KUCTOPORY PS0pea, MU 3TOM yMeHbInaercs Ha 13,6% (p<0,05),
KpHBas IOUCCOLMAIIMM OKCHUIeMOIJIOOMHa B 3TOM cepun cmemiaercsi BieBo. [lpu noGaBnenuun
ruapocyib(guaa HATpUsi B KPOBb, B YCJIOBHUSX BBEACHHUS O30HA, HE HAOMIOAAETCSl YCHJICHHUS €TO0
a¢dexTa Ha TapameTpbl KHCIOPOATPAHCHOPTHOW (YHKUMH KpoBH. B TOXe Bpemsi BBeICHHE
KOMOMHALMK HUTPOTJIMLEPUHA U THUAPOCYIb(puaa HaTpusl NMpuBOAUT K yBenuueHuto pO, Ha 15,2%
(p<0,05), SO, Ha 15,9% (p<0,05). [Toka3aTesb CpoACTBA FEMOTTOONHA K KHCIOPOILY P50,cas PACTET HA
27,6% (p<0,05), 1 COOTBETCTBEHHO KpHBasi TUCCOLMUALMH OKCUT'€MOIJIOOMHA CABUTACTCS BIIPABO 110
CPaBHEHMIO TPYIIION, B KOTOPYIO BBOJMIIM TOJNBKO 030H. Takxke HabmoaaeTcst yBenudeHUE PS50y, HA
25,1% (p<0,05). 3HaunMBIX H3MEHEHUH TAPaMETPOB KHUCIOTHO-OCHOBHOI'O COCTOSIHHSI HE OTMEYAeTCsl.
®DopMeHHBIE BJIEMEHTHI KPOBH W TPEXJE BCErO OPUTPOLMTHI, a TaKKe KOMIIOHEHTHI II1a3MBbI
NPYHUMAIOT aKTHBHOE y4acTHe B METa0OIM3ME CEPOBOAOPO/IA, KOHTPOIHUPYS €r0 KOHIIEHTPAIHIO. JTa
CUTHAJIbHAsI MOJIEKYJIa MeTaOOIU3UPYETCsl B KPACHBIX KPOBSIHBIX KJIETKaX IPH y4acTUH IeMOrioOuHa
¢ 00pa3oBaHuEM THOCY/Ib()ATOB U TUAPONOIUCYIB(GHUI0B, yHACTBYIOIINX B OMOCUTHAIN3ALIMSL.
Takum 00pa3oM, TOJNyYeHHbIE JaHHbIE CBUAETENLCTBYIOT O CIOXHOW mpupojae Bkiama H,S-
TreHepUpYIoLIel CUCTEMBI B aJalTHBHBIE M3MEHEHHS KHCIIOPOICBS3BIBAIOIINX CBOICTB KPOBH IPH
NEWCTBUU 030HA.
KaroueBble c10Ba: KpoBb, 030H, FA30TPAHCMHTTED, CEPOBOAOPO/T

Paboma evinonnena ¢ pamxax npoexma Ne 30-24/549-21.

FEATURES OF THE CONTRIBUTION OF THE H2S-GENERATING SYSTEM TO
ADAPTIVE CHANGES IN BLOOD OXYGEN-BINDING PROPERTIES

V.V. Zinchuk, E.S. Biletskaya, A.A. VVolodina

Grodno State Medical University, Grodno, Belarus

Abstract. The features of the contribution of the H,S-generating system to adaptive changes in the
oxygen-binding properties of blood were evaluated in experiments in vitro. Ozone exposure
(concentration 6 mg/l) was carried out in the presence of drugs that affect the synthesis of hydrogen
sulfide (propargylglycine, sodium hydrosulfide and its combination with nitroglycerin). The data
obtained indicate the complex nature of the contribution of the H,S-generating system to adaptive
changes in the oxygen-binding properties of blood under the action of ozone.

Key words: blood, ozone, gas transmitter, hydrogen sulfide.
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BO3MOKHOCTHU NPUMEHEHUS TAHUHOBOM KUCJIOTHI JUISI MOAYJISIIAN
MUKPOLUPKYJISILIUA 1 AHTUOTEHE3A ITPU PETEHEPALIUU TKAHEN

A.H. UBanos, E.B. Jlearepr, A.B. Epmakos, T.B. Cremanosa, A.A. CaBkuna, M.A. Caxanp,
.. Jlotiko, T.C. Kupusizu

Caparosckuit IMY um. B.1. Pazymosckoro; Poccust, 41012, Capatos, yiu. b. Kazauss, 112

Lenpio HacTosimedt pabOTHI SBISUIOCH HM3YYEHHE NPUMEHEHHMS aIpEeCHOW IOCTaBKH TaHWHOBOM
kucnotel (TK) mis Mogymsimu MUKpOIMPKYISAINAA W aHTHOTeHe3a MPH pereHepanuy TKaHed. boum
WCIIOJIb30BaHbl HECKOJIBKO MOJETIeH anbTepaliy TKaHei u crocoboB noctaBku TK Ha Genbix Kpbicax:
HaJoXeHne paHeBoro mokpeiTHsa ¢ TK Ha medext kokw, ammumkaruu reins ¢ TK Ha mecHBI mipu
napoAoHTHTe, UMILIaHTanusa ckaddomos ¢ BateputoM U TK mox koxy ¥ B KOCTHYIO TKaHb. OIEHKY
nepdy3un KOXKHM U JeCeH MPOBOAMIN METOIOM JIa3ePHOM AOMIIICPOBCKOM puoymerpun. C IOMOLIBIO
NODA ompenensiii B CHIBOPOTKE KPOBH MapKepbl AakTHUBAllMM DSHAOTENIMS M aHTHOTEHE3a.
Bepudukanuio coCyIuCThIX peaKIHuid OCYIIECTBISLIN MPH THCTOIOTHIECKOM HCCIIEOBAHUN TKAHEH.
OOHapykeHo, uTo aapecHas noctaBka TK cHmKaeT BBIpaKEHHOCTh BOCHAIUTENBHBIX H3MEHEHUH
nepdy3ud Ha MOAEISIX KOKHOM paHbl M OIKCIEpUMEHTANbHOrO mnapofoHTUTa. C  TOMOUIBIO
OMOXMMUYECKUX METONOB BBISABIECHO CHIDKEHHE BOCIHAIUTEIHHON AaKTHBALWK DHIOTEIHOIUTOB M
MPOAYKIIMN TIPOAHTHOTEHHBIX (akTopoB monm BiusHUeM TK mpu mapomoHTHTE W B YCIIOBHUSX
UMITIAaHTAIMOHHBIX TecToB. TK, ampecHo mocTapisieMas B PEreHEPHUPYIONINE TKaHU, BBHIPAXKEHHO
CHIDKaeT akTuBaImio (uOpobracToB, HO HE MPEMATCTBYET mponmdeparuu ocTteodmacToB. Takum
obpasom, TK wmomymmpyer peaknnd MHUKpPOIHMPKYISTOPHOTO pycllia W aHTHOTeHe3a, oO0iajgaer
MPOTUBOBOCHIATUTEIbHBIM, aHTUPUOPOTHUECKIM U aHTHAHTHOTEHHBIMU 3P QeKTaMu, KOTOpbIe MOTYT
6LITI) HUCIIOJIb30BaHbI B pCFCHCpaTHBHOfI MCEOUIIUHE.

KaroueBsble c10Ba: MUKPOIIUPKYJIIAIUS, aHTHOT€HE3, TAHMHOBAS KHACJIOTA, pereHepaIusl.

POSSIBILITIES OF USING TANIC ACID FOR MODULATION OF MICROCIRCULATION
AND ANGIOGENESIS DURING TISSUE REGENERATION

A.N. lvanov, E.V. Lengert, A.V. Ermakov, T.V. Stepanova, A.A. Savkina, M.A. Sakhan, D.D. Loiko,
T.S. Kiriyazi

Saratov State Medical University named after V.l. Razumovsky; 112 B. Kazachya str., Saratov,
41012, Russia

The aim of this study was to investigate the possibilities of using tannic acid (TA) delivery to
modulate microcirculation and angiogenesis during tissue regeneration. Several models of tissue
alteration and methods of TA delivery were used: application of a wound dressing with TA on a skin
defect, applications of the gel with TA on gums during periodontitis, implantation of scaffolds with
vaterite and TA under the skin, and into bone tissue. The assessment of the microcirculation of the
skin and gum was performed by laser Doppler flowmetry. Markers of endothelial activation and
angiogenesis were determined in blood serum with ELISA. Verification of vascular reactions was
carried out by histological examination of tissues. It was found that delivery of TA reduces the
severity of inflammatory changes of perfusion in models of skin wounds and experimental
periodontitis. The decrease in the inflammatory activation of endotheliocytes and the production of
proangiogenic factors under the influence of TA in rats with periodontitis and during implantation
tests was revealed. TA, delivered to regenerating tissues, significantly reduces the activation of
fibroblasts, but does not prevent the proliferation of osteoblasts. Thus, TA modulates the reactions of
the microvasculature and angiogenesis, has anti-inflammatory, antifibrotic and antiangiogenic effects
that can be used in regenerative medicine.

Key words: microcirculation, angiogenesis, tannic acid, regeneration.
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PEAKTUBHOCTD BPBI)KEEUHBIX APTEPAI 1 COCYI0OB
MHUKPOIUPKYJIATOPHOI'O PYCJIA KPbBIC ITPU U3BBITOYHOM COAEP KAHUN
KHUPOB B JUETE

I'.T. UBaHOBa

WuctutyT pusnonorun um. U. I1. [laBnosa PAH, 199034, Poccusi, Cankr-IletepOypr,

Ha0. Maxkapoga, 1.6

IToTpebnenne M30BITOYHOTO KOJIHYECTBA JKHPOB MOXKET MPHUBOANTH K PAa3BUTHIO META0OIHMYECKOTO
cuapoma (MC). Ognako Bompoc O MexXaHM3Max MaTou3uoJorudeckux mnpoueccoB MC u3ydeH
HepocTaToyHo. llenmpro paboThl OBIIO HM3YyYHTHh BIHMSHHE BBICOKOXKHpOBOi nuetrsl (BXKI) Ha
PEaKTHBHOCTh OpbDKEECUHBIX apTepuit (in Vivo) u MukpococymoB koxku kpeic Wistar. BXKJI[-rpymma
(n=25) momyuana B teuenue 10 mHemens BXKI (50% >xuBOTHOTO >KMpa), KOHTpoJbHas (n=25) —
CTaHJAapTHBIN NuineBoi pauuoH. Ouenusanu Bnusiare BXX/] Ha sHpoTenmii3aBucuMble (alleTUIIXOJIHH,
AX) u He cBs3aHHBIE ¢ dHAOTeNHeM (HuTponpyccun Hatpus, HII) peakuun OpphKeedHBIX apTepHil, a
takke AX-MHIYIMPOBAaHHYIO Ba3OJWIATAllMI0O TpU NpuMeHeHuH OnokaropoB NO-cunTtazer (L-
NAME), uuknookcurenassl (uHmomeranus), u K'-kaHanoB (TeTpadTUIaMMOHHIA), HCIIONb3ys
MHKPO(OTO- U BHIACOPETUCTPAIMIO JUAMETpa OpbDKECUHbIX aprepuil in Vivo. C moMompio MeToaa
Jlazeproit nommuieposckoit prmoymerpuu (JIAD) onernBanym nokazatenu Mukpouupkyssiun (MLP) B
KOX€ CIUHBI KpbIC 0 1 nociie nonodopesa AX u HII. BXKJ] y kpbic npuBoauia k pazsutuio MC u
HapyIIeHUI0 (QYHKITHOHAIBHOTO COCTOSIHUS OpbhKeedHbIX aprepuit. Y BXKJI-kpwic, 0 cpaBHEHHIO C
KOHTPOJIBHOM TPYIIOH, HAOIFOIaI0Ch YCHIIEHHE KOHCTPUKTOPHON peakiuu Ha ¢peHmmGpuH Ha 29%,
a TaKKe CHWKCHUE PEAKTUBHOCTU NPEICOKPAIICHHBIX (eHWPpuHOM cocyaoB Ha AX Ha 36%.
[MpenBapurenbHass WHKyOamus COCYIOB C OJIOKATOpaMHM CHWXKala aMIUIUTYAy peJakcalud Tpu
JnecTBud AX, 10 CpaBHEHHUIO ¢ UCXOAHOM AX-MHIyIIUpoBaHHOM Bazopenakcaiuen, y BXX]I[-kpeic: ¢
L-NAME — na 47%, L-NAME wu ungomeranmaom — Ha 50%, L-NAME, ungomeranyHoM u
TeTpadTUIIaMMOHUEM — Ha 65%; y KOHTPOJIbHOM Ipymibel — Ha 69, 72 u 83% cootBercTBeHHO. BXK]I He
OKa3bIBaJla BIMSHUS Ha aMIUIUTyAy BazodwiaTtanuu npu Aedicteun HII. BXKJ[ He usMeHsuia cpenHuii
nokazatesb MIIP koxu B okoe, HO peakius KO)KHOTO KpOBOTOKa Ha noHO(ope3 AX Obliia CHIKEHA.
YBenmnuenue mnokazarenss MLP mocne monodopeza HIT Obiio cXogHBIM y KpbIC 00€MX TPYIIIL
OupoTtenuanbHas JUchyHKIMA y Kpbic, nmomydasmmnx BXKI[, 6suta onmocpenoBana HapyuienneM NO-
3aBUCHMBIX MEXaHHM3MOB Ba3OAMJATAIMM, OJHAKO YACTHYHO KOMIIEHCHPOBAJIach aKTHBAIAEH
MEXaHU3MOB 3HOTETUATLHOM THITEPIIONIIPU3AIIUH.

KawueBbie cjoBa: MeTaOONMYECKHI CHHAPOM, BBICOKOXKHPOBAs JaWeTa, OpbDKEeUHas aprepus,
SHIOTENNH, alleTHIIXOJIMH-UHAYIUPOBAHHAS TUIIATAIW], BA30KOHCTPUKIIUS

MESENTERIC ARTERY REACTIVITY IN THE DEVELOPMENT OF METABOLIC
SYNDROME IN RATS FED ON A HIGH-FAT DIET

G.T. Ivanova

Pavlov Institute of Physiology of the Russian Academy of Sciences, 199034, Russia, St. Petersburg,
nab. Makarova, 6

Abstract. We studied the effect of a high-fat diet (HFD) on the reactivity of mesenteric arteries and
skin microvessels in Wistar rats. The HFD group received 50% dietary fat, while the control group
received a standard diet. The effect of HFD on ACh-induced dilatation of the mesenteric arteries in
vivo was assessed. Microphotography of the mesenteric artery diameter showed that HFD leads to a
decrease in vascular reactivity to ACh, but does not affect the dilatation caused by sodium
nitroprusside. Laser Doppler flowmetry showed that HFD did not change the average skin
microcirculation at rest, but the response of skin blood flow to ACh iontophoresis was reduced. HFD
did not affect the response of skin microvessels to sodium nitroprusside.

Keywords: metabolic syndrome, high-fat diet, mesenteric artery, endothelium, acetylcholine-induced
dilatation, vasoconstriction.

© Usanosa I''T., 2023
39



MUKPOLMPKYJIANA 1 TEMOPEOJIOTI A

VIK 612.15

IMPOTEKTUBHOE JEVMCTBUE SYMIIATJIN®JIO3UHA HA PEAKTUBHOCTH COCYJ10B
MUKPOIHUPKYJATOPHOI'O PYCJIA KOXKU KPBIC, TIOJIYUUBIHINX
JOKCOPYBUIINH

I'.T. UBanosa', O.H. BepeCHeBaz, A.H. KmeKOB2

1I/IHCTI/ITyT ¢uzuonorun um. W.I1.ITaemosa PAH, 199034, Poccus, Cankt-IleTepOypr, Ha0. Makapoga,
1.6

2 ITepsriit Cankt-lleTepOyprckuii rocyaapCcTBEHHBIN METUIIMTHCKIN YHHBEPCUTET

umM. akan. W.IL IaBnosa, 197022, Poccus, Cankr-IlerepOypr, yiu. JI. Toncroro, a. 17

Jokcopyounma (DOX) npumensieTcst kak 3(QQEKTHBHBIA MPOTHBOOIYXOJIEBBIM TNpemnapar, HO OH
OKa3bIBaET TOKCHYECKOE BIHMSHHEC HAa MHOKapa U cocynsl. DOMmmarnuduosud (EMPA), uarudutop
TJIF0K030-HaTpueBoro korpancmoprepa 2 (SGTL2), obnagaer He TOJNBKO THIIOTIUKEMUYECKHM, HO U
KapIHOMPOTEKTOPHBIM JACHCTBHEM MpU 3a00JEBaHUSAX CEPIAEYHO-COCYAMCTOW cucteMbl. Llenmsio
HAIIeTO WCCNeNoBaHuA OblIo omneHnTh BiuusHue EMPA Ha (¢yHKOMOHANBEHOE COCTOSHUE
MUKpormpKysTopHoro (MLP) pycna koxu criunbel kpeic Wistar, momyunBmux DOX. Kpeicer DOX-
rpymnmnsl (n=10) nmomy4yunu ogHokpaTHO BHYTpHOpromuHHO 4Mmr/kr DOX. EMPA-rpynmna (n=10) nocie
onmHoKpatHOro BBemeHUs DOX (4mr/kr) momydana exemHeBHO Imr/kr EMPA BHyTprkemymgodHO.
KontponpeHas rpynma (n=10) nony4mia OTHOKPATHO BHYTPHOPIOIIMHHO (U3HOIOTHIECKHIA PAaCTBOP
(0.5 mm). Yepes 1 mec. onenuBanu Muxkpouupkyisaiuio (MLIP) B koke CIMHBI HAPKOTHU3UPOBAHHBIX
TWIETAMUH/3071a3€IIaMOM ~ KPbIC METOJOM JIa3epHOM IOIUIEPOBCKOW (royMmeTpuu, Aisl 4Hero
peructpupoBanu ucxomnele mapamerpsl MIIP, npoBogunu BeiiBner-aHanu3 konebaHuMil moKa3aTens
MIIP, a Taxxke u3yuyanu U3MEHEHUE MOKa3atens nepdy3un nocie noHodopesa anerwixoinna (AX) u
nutponpyccuaa Harpus (HIT). UccnenoBanue nokasano, uto uu Beeaenne DOX, vu neuenne EMPA
kpeic, monyunBmmx DOX, He okasbiBaiv BIUSHHS Ha cpenHuil mokazarenr MIIP koxu B mokoe, a
TaKKe Ha BEJIMYMHY PACCUYMTAHHOTO SHAOTEIHAIbHOTO, HEMPOreHHOrO0 M MHOTEHHOI'O TOHycCa Ha
JAaHHOM CpoKe HaOmroseHus. B To ke BpeMs peaKTHBHOCTh MHKPOCOCYAOB KOXXH Ha JeicTBHE
Ba30/IMJIATATOPHBIX arOHUCTOB Y KPBIC AAHHBIX IPyHn okaszanach pasznuuHod. Ecnu y DOX-kpbic
npupoct nokasarenss MLP nocne nonodopesa AX 1o cpaBHEHHIO ¢ UCXOJHBIM OKa3aJiCsi MEHbBILE
(55.2 %), yem y xouTpoabHEIX (78.5 %), To mpu npumeHeHuu EMPA oH 3HaunMO He oT/IMUANCS OT
KOHTpOsIbHOTO YpoBHS (82.8 %). Monogopes HII ysennunsan nokazarens MIP koxxu DOX-kpeic Ha
51.9 %, a neuenne EMPA BocctanaBnuBaiio peakuuio koxHoro kposotoka Ha HII (89 %) no ypoBHs
KOHTPOJNBHBIX KpbIc (81.5 %). Takum oOpazom, DOX mpuBOAUT K YXYAUICHUIO Ba30IWIATATOPHON
CIIOCOOHOCTH COCYZIOB MHUKPOLMPKYJISTOPHOIO pyclia Koxu, a Jieuenne EMPA mpenynpexnaet
Tokcudeckuit 3pdexr DOX Ha cocyabl, IPENATCTBYS Pa3BUTHIO UX AUCHYHKLIUH.

KiroueBble c10Ba: MUKPOLMPKYIISILNS, SMIANIN(IIO3UH, JOKCOPYOULIMH, JTa3epHas AOIUIEPOBCKast
doymerpust

PROTECTIVE EFFECT OF EMPAGLIFLOZIN ON THE REACTIVITY OF SKIN
MICROCIRCULATORY VESSELS IN RATS RECEIVING DOXORUBICIN

G.T. Ivanova®, O.N. Beresneva®, A.N. Kulikov?

! Pavlov Institute of Physiology of the Russian Academy of Sciences, 199034, Russia, St. Petersburg,
nab. Makarova, 6

2 The First St. Petersburg State Medical University

named after Academician I.P. Pavlov, 197022, Russia, St. Petersburg, L. Tolstogo str., 17

Abstract. The effect of treatment with empagliflozin (EMPA) on the state of the microcirculatory
(MCR) skin of rats treated with doxorubicin (DOX, 4 mg/kg) was evaluated. Using laser Doppler
flowmetry, it was shown that DOX and EMPA had no effect on the average skin MCR at rest, as well
as on the spectral characteristics of MCR fluctuations. DOX reduced the response of skin microvessels
to acetylcholine and sodium nitroprusside, and EMPA treatment prevented the toxic effect of DOX by
restoring acetylcholine-induced microvascular dilatation to control levels.

Keywords:  microcirculation,  empagliflozin,  doxorubicin, laser  Doppler  flowmetry.
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COCTOSAHME MUKPOIMPKYJIAAIUU U PETUOHAPHOTI'O KPOBOOBPALLIEHU A
MEYEHHU MMOCJIE YACTUYHOMN T'ENATIKTOMMHU HA ®OHE EE HIIEMUYECKOI'O
NPEKOHANIINJTOHUPOBAHUSA

A.C. KapaceBl, A.A. COpOKI/IHal, C.J. HCOHOBZ, 0.B. Xasemno!, P.P. AGGacos™.

'CMoneHcKHit rocy1apcTBeHHbIIH MeTUIMHCKHI yHuBepcuTeT, Poccus, 214019 CmomneHck, yi.
Kpymnckoi, 28;

’dI'BY I'HLI nazepnoit mequmuabl nmern O.K. Cxobenxuna ®MBA, Poccus 121165 Mockaa, yiu.
Crynendeckas, 1.40

H3BecTHO, 9YTO B MOMEHT BOCCTAHOBJICHHSI KPOBOTOKA B MIEUCHH ITOCJE BBIIOIHEHUS OOMIMPHON PE3EKIINH,
BO3MOXKHBI €€ Cepbe3HbIe perep@y3HOHHbIEe MOBPEXKISHU. B cCOBpeMeHHOIT uTepaType HMEIOTCsl CBEACHUS
0 BO3MO)KHOCTH MCIIONB30BAHIS UIIEMHIECKOTO TPEKOHUIIOHUPOBAHIS ¢ IOMOIIBIO BHIIOIHEHUS TIPHEMa
[lpuarna ¢ menplo ONTHMHU3AINHM KPOBOTOKA M MHHHUMH3AIMM TaKUX IMOBpeKAeHWH. ORHAKO, BIVISIHIE
MPEKOHIUIIMOHUPOBAHUS Ha TEMOANHAMUKY B apTepUsX M CUCTEME PErMOHApHOTO KPOBOOOPAIICHHUS TEUCHU
HocJie ee OOIIMPHOI Pe3eKIUH OCTaeTCs O KOHIA HEe N3YYEHHBIM, YTO U IOCIYKWJIO LIENbI0 UCCIECAOBAHUSL.
Pabora BBITIONHEHA Ha OECTIOPOMHBIX JIAOOPATOPHBIX KphIcax Maccoit 225+45 r. McXomHyo perucTparuio
MOKa3aTesiel reMoJMHAMUKHY B MapeHXHMe Me4eHH U B OOLIei IMeYeHOYHOH apTepuy MPOBOAWIN METOAOM
BBICOKOUACTOTHOM yJIBTPa3BYyKOBOH JomIuieporpaduu, IMOciIe 4Yero BCEM >KUBOTHBIM IOCIE CPEAMHHON
JaMapOTOMHHN YCTaHABIMBAIIN COCYACTYIO KIUIICY Ha aHAJIOT IIEYeHOYHO-IBEHAIIATHIIEPCTHON CBSI3KH C €€
nepexxatieM Ha 15 munyt. [Tocie Bomonnenus npuema [punria npoBoaunu pesekiuo 70% Macchbl neueHu
C IMOCIEOYIOIIMM YNQJIEHUEM KIUICHI W IIOBTOPHOM perucrpanuedl IokaszaTeled KpOBOTOKA.
Craructiyeckyto 00pabOTKy pe3yabTaToOB MPOBEIMIN C HCIIOIB30BAHHEM HEMApaMETPHIECKOrO KPHUTEPHS
Bunkokcona. OGHapykeHO, YTO TOCiie YAICHHUs CPESAMHHON ¥ JIEBOM OOKOBOH JT0JIel TICYCHU TIOKa3aTelIH,
XapaKTepU3yIOle JHMHEHHYI0 M OOBEMHYIO CKOPOCTh KPOBOTOKAa B OOINEH IEUCHOYHOM aprepud,
VBEIMYMINCH 110 CPABHEHHIO ¢ HCXOTHBIMHU 3HaueHUsIMH Ha 60%. ['eMoqmHaMuKa B cicTeMe PerHOHApHOTO
KPOBOTOKA COXPAaHEHHOW IONM TOCIEe YaCTUIHOH TeMaTIKTOMHH OCTaBallaCh CTAOMIBHOW, HO BEISBICHO
yBenn4eHue KodpQUIMeHTa, XapaKTepHU3yOILIero MIOTHOCTh MUKPOCOCY/IOB B TKaHU TedeHH Ha 46%. Takum
00pa3oM, BBIABIEHHOE IIOCIEC YACTUYHON TIeNaTSKTOMMU YBEJIMUYEHHE JMHEHHOH M OOBEMHOM CKOpOCTH
KPOBOTOKA B OOIIEH TIEIEHOTHON apTepHH, MOXKET OBITh CBSI3aHO KakK C MepepacipeesicHIeM apTepruaIbHOrO
NPUTOKA KPOBU B II€4EHb, TaK U (OPMHUPYIOIIEHCS TMIOKCHEH, aIl030M BCIIEICTBHE BBHINOJHEHHOTO
npueMa Ilpunrma. CTabUIBHOCT PETMOHAPHOTO KPOBOTOKA B IMApeHXHMME IIEUEHH IOcie ee OOIMMpHOM
PE3EKINH MOXKET 00YyCIIAaBIMBATHCS BKIIOUCHHEM KOMIICHCATOPHBIX MEXaHU3MOB M CHCTEM ayTOPETYIISIIIN
MUKPOIMPKYILIHK.  Vcnonp30BaHWe TPEKOHAWIIMOHHUPOBAHMS, Onaromaps HM3MEHEHHIO TKaHEBOTO
MeTaboaM3Ma, MOMKET OKa3bIBaTh JIONOJHUTENBHOE CTaOMIM3MPYIOLIEe BIMSHHE Ha PErHOHAPHOE
KPOBOOOPAIIIEHUE, XOTSI MEXaHI3MBI TAKOTO BIMSIHUS HY>KIAIOTCS B JJOMOJHATEIILHOM HCCIICTOBAHHH.
KaioueBbie cioBa: oOmmpHAs pe3eKnys TEUCHH, PErHOHAPHOE KPOBOOOpAICHHE, TICUCHOYHAS apTepHs,
BBICOKOYACTOTHAs yJIbTPa3BYKOBas ):[onnneporpa(bnﬂ, HUIIEMHUYCCKOC IMPEKOHAUITMOHUPOBAHUC.

THE STATE OF MICROCIRCULATION AND REGIONAL BLOOD CIRCULATION
OF THE LIVER AFTER PARTIAL HEPATECTOMY AGAINST THE BACKGROUND
OF ITS ISCHEMIC PRECONDITIONING

A.S. Karasev', A.A. Sorokina', S.D. Leonov?, O.V. Khalepo®, R.R. Abbasov™.

! Smolensk State Medical University, Russia, 214019 Smolensk, Krupskaya str., 28;

2 0.K. Skobelkin SSC of Laser Medicine FMBA, Russia 121165 Moscow, Studentskaya str., 40

Abstract. Ischemic preconditioning was used to minimize reperfusion damage to the liver after extensive
resection. The blood flow of the hepatic artery and the microcirculation of the liver were studied by high-
frequency ultrasound Dopplerography in rats. An increase in the blood flow rate in the hepatic artery and
the stability of regional hemodynamics are associated with the inclusion of autoregulation systems due to
the influence of preconditioning on tissue metabolism.

Keywords: extensive liver resection, regional blood circulation, hepatic artery, high-frequency ultrasound
dopplerography, ischemic preconditioning.
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HOTPEBJIEHUE KUCJIOPOJA U JIAKTATA 3ABUCUT OT UIHTEHCUBHOCTH
BA3OMOILIU.

Kucnyxun B.B., Kucinyxuna E.B.

I'bY3 HUU CII nm. H.B. Cximdocosckoro, J13M

BBenenne. BiusiHue Ba3oMOLMi Ha JOCTaBKY BELIECTB K TKaHSIM M yJalleHHEM HPOJYyKTOB OOMEHa,
BelpaskeHO A. Kporom «xaxmplil Kanmwuisp IOJDKEH MOIEPEMEHHO OTKPBIBATbCA M 3aKPBIBATHCS, U
MOJIOKEHUE OTKPBITHIX KaWIISIPOB JOKHO HETIPEPBIBHO U3MEHATHCS, BCIEACTBUE YET0 0XHOOOPa3HO
opomiaercsi Bcsi TKaHb». JlocTaBka BeIecTB MpenrnojaracT WX y4yacThe B peakuusx oOmena. Jlis
SHEPreTHYECKUX HYXA HEOOXOANWM HE TOJBKO KHCIOPOA, HO U JAaKTaT (OOBIYHO SHAOTEHHBIN, HO U
9K30TeHHBIH, Toke). HemocTaTok ylakTaTa MOXKET IPUBOJUTH K OTHOCUTENILHO BBICOKOW OKCHUT€HALIUU
BEHO3HOW KPOBH, U30BITOK JIAKTATa — K JTaKTaT-al[H103y.

Hean coodumenus. [Toka3zaTb, Kak CKOPOCTh U3MEHEHHS MOJIOKEHUSI OTKPBITHIX KAMJUISIPOB BIIHSIET
Ha HBO,p 1 KOHLIEHTpALUIO JaKTaTa B OTTEKAOIICH KPOBH.

Metoa. AHanu3 B3aMMOJEHUCTBUS JIAKTAT-KUCIOPOJ] TIOCTPOEH Ha CIEAYIOMMX IpeanoioxeHusx (1)
KpoBoTok no Mukpococynam siBisercst ciydailHeIM. (2) IIpon3BoacTBO J1lakTaTa HIET C TMOCTOSHHOM
CKOpPOCTBbIO, a TIOIJIOMICHHE MPONOPLHUOHATIBHO TIPOM3BEACHUIO KOHUeHTpaumid O, M JakTara.
Ciy4alfHOCTh KPOBOTOKA O3HAYAET €CTh JABE BEPOSITHOCTH: OTKPBHITOMY MUKPOCOCYIY 3aKpbIThCs — f3,
U 3aKPBITOMY OTKDBITHCS - [1. DTH BEPOSITHOCTH OMPEACISIIOT (a) cKopocTh BazoMouuni, R=p+u u (6)
¢bpaxmuro nephy3upyemMbIx MUKPOCOCYIOB, Ne=W/(B+1). Yem MeHbIle R, TeM BeIpakeHHEH pa3OneHmne
KJIETOK TKaHW Ha JIBE TPYNIbI, () MpUMBIKAOMue K nepdy3upyonmM KanmuisipaM U (0) KIeTKH
nonyuvatome O, u Apyrue BemiecTBa Auddysueir uepe3 apyrue KIETKH. B peaknum a’spoOHOro
TITUKONN3a Juis BeIpaOoTku 18 monekyn AT® ucnons3ytorest 1 Mmonekyina nakrara u 6 Monexyi Oy.
PesyabTarbl. EcTh BiusHue ckopoctu Bazomouuii, R, Ha konuuectBo O, M jakTaTta B OTTEKaroleit
KPOBH B 3aBHCUMOCTH OT BBIPAOOTKH JIaKTaTa U OT MEHSIOIIETOCS TIOTTIONICHNH JIaKTaTa.

BoiBojbl. (1) CHMKEHHE CKOPOCTH Ba30MOIMIA YBEIMUUBACT KOHIICHTPAIMIO JIAKTaTa M HACBIIICHHE
KHCIIOPOJIOM BEHO3HOU KpOBHU (2) DPQEKT CHMKEHHS CKOPOCTH Ba3OMOIMN BO3pPACTAaeT MPH POCTE
BBIpaOOTKM JIaKTaTa, a TaKKe IPH pOCTe HMHTEHCHBHOCTH IOTJIOLICHUS Jakrarta. llpemnokeHa
MaTeMaThyeckass MOJIeNb B3aMMOJICHCTBUS JIaKTaTa M KUCIOpPOJa MPH UX MPOXOXKICHHU 1O TKaHH.
[Ipoananu3upoBaHbl COOTHOLICHHUS MEXIY OKCHI'CHAIlMEeld BEHO3HOW KPOBH M KOHLEHTpaLWEH B HEH
JIaKTara.

KurioueBsble ci1oBa: 1akTaT, KHCIOPOJI, CKOPOCTH BA30MOIIHH, KamUJUIAp, CIy4aiiHOCTb

OXYGEN AND LACTATE CONSUMPTION DEPEND ON THE INTENSITY
OF VASOMOTION

Kislukhin V.V., Kislukhina E.V.

Research Institute of Emergency Medicine named after N. V. Sklifosovsky

Abstract: The lactate-oxygen interaction is analyzed based on assumptions about the randomness of
blood flow in microvessels. The rate of vasomotion affects the amount of oxygen and lactate in venous
blood. A mathematical model of the interaction of lactate and oxygen during their passage through the
tissue is proposed.

Keywords: lactate, oxygen, microvessels, rate of vasomotion, randomness.
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JIETKHE: COOTBETCTBUE BEHTWJISALIUU U IIEP®Y3UN
Kucnyxuna E.B Kucnyxun B.B
I'bY3 HUU CII nm. H.B. Cximdocosckoro, JI3M

Brenenue. B nerkux, B nokoe, nepdysupyercs 10-20% kanumispos. CiieJoBaTenbHO, JODKEH OBITH
MexaHu3M(bl), 00ECTICUnBAIONINI COOTBETCTBUE MEXKIy BEHTHIsMer u nepdysueit. [Ipennmaraercs
pelienue, cBsizaHHOe ¢ (OPMOH aNbBEON U OPTaHU3AINH WX B allMHYCHI. [loucku (opMbl, HaYaBIINECS
B 17 Beke, mpuBeNH K 3aKIIOYEHHIO, YTO 3TO MHOTOTPAaHHUKH, B OCHOBHOM HeIpaBHIbHBIE. [lms
MHOTOTPaHHUKOB YCTaHOBIJIEHO, YTO 00bEM MHOTOTPaHHUKA MEHSIETCS, TOJIBKO €CITH OJHOBPEMEHHO
MEHseTCS pa3Mep rpaHeit. UToOBI TpaHb MEHsIA CBOM pa3Mep, 06e3 MPUiIoKEeHUs OOIBINIX JTaBICHUM,
HeoOXoaMMBI JBa Tporecca: (a) KPOBOTOK B TpaHH Kammuipa, M (0) mepeMemeHne XUIKOCTH W3
Kamuigipa B TKaHb B TakT abixaHuio. Lleab coodmenus: (1) Ilpennoxuth MHOTOTpaHHUKH,
JIOTTyCKAIOIIe MPOCTPaHCTBEHHBIE YKIaAKH; (2) PaccMoTpeTh MeTO HaXOXKACHNS KOJTMYECTBA BOAI,
TIepEeMEIArOIIeHCs B IBIXaTeIbHOM [IHUKJIIE, MY KPOBBIO U HHTEPCTHIIAEM.

Mopnenn. EcTh 1Ba MHOrOrpaHHUKA, POMOMYECKUI JTOJIEKAdIp, BCE TPaHH POMOBI, M JIOJICKa3p, BCE
TpaHd TSATHYTOJBHHUKH, TO3BOJsiomMe QopMmupoBanue anumHyca. OTMETHM, YTO €CThb W JpYTHe
MHOTOTPAaHHUKH, JOIMYCKAIINE YKIAAKy, HO WUMEIONINE TPaHsSIMHU pPa3INJarolie MHOTOYTOJbHUKH.
[Ipu yBennuennn anpBeon (Broxe) OyaeT yBemudeHrne oObeMa mapeHXuMbl. Ho TkaHp Hec:knMaema,
T.e. He MeHseT o0beM (popMy MeHATH MoOXKeT). [laTh COOTBETCTBYIONIMI 00BEM MOTYT KaIllMJUISAPEHI,
MpHu BAOXE 3a0paB BOIY W3 apTepHUaIbHOTO M BEHO3HOTO OACCEHHOB JIETKUX, W BBIBEIS STy BOIY B
WHTEPCTUINHA (2 TakkKe B DHIOTENUH W SIUTENWi), a TpU BBIAOXE, 3a0paB M3IUIIKH BOABI U3
BHECOCYIMCTOTO TIPOCTPAHCTBa, BEIBECTH MX B BEHO3HBIH OacceitH. Ecnu B pe3ynbrare psijga npuauH
MOCTYIUIEHUE KPOBH B KalMJUISPHI ajbBEOJIbI CHIKEHO, OyJEeT CHIDKEHAa U CIIOCOOHOCThH allbBEOJbI
pacIMpuTbesa. A 3HAYUT «eCiHHu He Tepdy3upyercs, TO M He BEHTWIHpYeTcs». Tak ke, eclii ecTbh
HapyIlIeHHe MPOHUIIAEMOCTH CTEHKH KalWUIsApa, U BOAa HE MepeXoAUT U3 Kalwuisipa B TKaHb, TO 3TO
3aTpyIHIET pacTsHKeHHe MEeperopoaKu U, KaK CleACTBUE, TPaHb MHOTOI'paHHUKA HE U3MEHHUTCH, XOTH
KPOBOTOK MOKET U UMeTh MecTo. Metoa. KpoBs, oTTekaromas oT JIETKUX, MEHSET CBOIO IIOTHOCTH B
TaKT C JBIXaHUEM. DTH U3MEHEHHUSI MOXKHO 3apETUCTPUPOBATH ONITUYECKIMH, JIEKTPO-UMIIeIaHCHBIMU
U YJIbTPa3BYKOBBIMH JaTdyvKaM. KONMYECTBEHHO OLEHUTHh IEpeMelIeHHe BOJbl TKAaHb-KaIWILIISAP
MOJKHO, CpaBHHMBas W3MEHEHHWS IUIOTHOCTH KpPOBH, BBI3BaHHBIE WHBEKIMEH (u3pacTBOpa C
W3MEHEHUSMH IIOTHOCTH, BBI3BAHHBIMH JIBIXaHUEM.

Pe3syanTartbl. (a) KomnuecTBOo BOoabI mepemerniaromnieecs (B 30POBLIX JETKUX) 3aBHCUT OT YacCTOTHI
JBIXaHUS: YeM YacToTa JbIXaHHs BBIIIE, TEM MEHbIIE BOAbI nepexonuT; (6) Ilepememnienne Bombl
TKaHb-KPOBb - BennuuHa nopsaka 0.05 — 0.15 mu/kr.

3akawuenue: (a) PaccMoTpeHa cxema YMaKOBKH JIETOYHBIX allbBEOJI, IMO3BOIISIONIAS OOBSICHUTH
corjacoBaHue BeHTWIAIMM U nepdysuu. (0) Mcmonp3oBaHuWe PETUCTpPAIlMM ILIOTHOCTH KPOBH
METOJIOM pa3BelicHns (U3MYECKUX CBOMCTB KpPOBU IIO3BOJISIET OINPEAEITUTh KOJMYECTBO BOJPI,
nepeMeniaeMoi TKaHb-KPOBb 32 JIBIXATeIbHBIA ITUKI.

KnaroueBble c10Ba: aJIbBE0JIbl, MHOTOTPAHHUKH, BEHTHIISIIHS, TIEpQY3HUsi, METOJ] pa3BeICHHSL.

LUNGS: VENTILATION-PERFUSION MATCHING
Kislukhin V.V., Kislukhina E.V.
Research Institute of Emergency Medicine named after N. V. Sklifosovsky

Abstract: In lung there is ventilation-perfusion matching. This can be explained by the representation
of alveoli in the form of polyhedra. There are two polyhedral with the same faces, which allow
assemble the alveoli into an acinus.

Keywords: alveoli, polyhedron, ventilation/perfusion ratio, dilution technique.
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OIIEHKA ITAPAMETPOB TPAHCIIOPTA KUCJIOPOJA Y IPAKTUYECKH 3J0POBBIX
JIMIL B YCJIOBUSIX CO3JAHUS BUHAPHBIX KJTACCU®UKAILIMOHHBIX MOJIEJIENA
OYHKIIMOHAJIBHOI'O COCTOAHUSA CUCTEMbBI MUKPOLUPKYJIALIUA

E.3. Koucrantunosa’, O.C.CHI/IpI/II[OHOBaZ, H.JI.I_IanaeBa1

! Benopycckuii rocy1apcTBeHHbII MeTUIMHCKHE yHuBepeuTeT; benapycs, 220116 Musck, mp.
Hzepxunckoro, 83;

2 Kommanus “HiQo Solutions”; Benapycsk, 220035 Munck, yi.TumupsizeBa, 67, od. 180.

Llenpto paboTHl SBASIETCSA IMOCTPOCHHE OWHAPHBIX KIACCH(UKAIIMOHHBIX MOJAENEH IJisl OLECHKH
XapakTepa HapyuieHuil TpaHcnopra kuciopona (TK) y nauneHToB ¢ pasnuyHbIMU BUJAMU CEPAEUIHO-
COCyIUCTOM maTtonorud. B KadecTBe  BXOZHBIX  MNPHU3HAKOB  MCIOJB3YIOT  HapaMeTpbl
KOHBIOHKTUBAJILHOH OMOMHKPOCKOIIMHU, CKOPOCTH OCelaHus U Ae(HOpMUPYEeMOCTH 3PHUTPOLUTOB,
aKTUBALMK TPOMOOIIMTOB, BA3KOCTH KPOBH, JIUIUIHOTO 0OMEeHa, BO3pacT. Mojenu CTPOAT OTAEIBHO
JUIsL MY>KYUH U >KeHIIWH. Ha BbIX0J€ MOAEIh MPOTHO3UPYET HANMYKE WIN OTCyTcTBUE HapymeHuil TK
ompeneneHHoro tuma. llemplo gaHHOrO 3Tama paboTHl sBJsieTCsl omeHka ocobenHocTed TK B
3aBUCUMOCTH OT Tojla u Bo3pacTa. [locie KIMHHKO-MHCTPYMEHTAJIbHOTO OOCIEeIOBaHUS
copmupoBanbl 4 rpymmnsl 310poBeix Juil: 1f (n=34), 2f (n=28) - *KeHIIUHBI MOJOIOTO U CPEIHETO
Bo3pacrta (31,1+0,52 u 41,5+0,41 ner, coorBeTcTBeHHO); 1M (N=59), 2mM (N=24) - My>KYHHbI MOJIOIOTO
u cpenHero Bospacta (31,240,44 u 42,1+0,82 net, cooTBeTcTBeHHO). M3mepsimu mapamerpel TK B
ycnoBusix uiemuueckord mpo6sl (MII) — ypoBeHb HampspKeHHs KUCIOPOAAa B TKaHUM O U IIOCIeE
umemun (1p0O,, 2p0O,, MMHQ), nareHTHBIE TIEPHUOIBI U CKOPOCTH TOTPEOICHNS U BOCCTAHOBIICHHS
kucnopona (LP1, LP, V1, V2), no TemoBoii AeBUAlMU ONpEAesuid 00beM KPOBOTOKa B 00JacTu
nposenenuss MII. Jlns ompenesieHuss NOCTOBEPHOCTH Pa3IM4YMil MEXIYy TIpyINIaMu HCIIOIb30BaIU
kpurepun CthrofeHTa U MaHHa-YUTHH, B 3aBUCUMOCTH OT THUIA DPAaclpelesieHHs HapaMeTpoB B
rpymnmnax. J[ys oleHKr CTaTHCTUYECKOW Pa3sHUIBI MY YPOBHSIMU pO; 10 U TOCHE UILIEMHH AJIST BCEX
rpynn npuMeHsn KpuTepuid CTbloJieHTa Al 3aBUCHMBIX BBIOOPOK W KpHUTepuil BuiikokcoHa c
YUYETOM TUIa pacipenencHus napamerpos pO; B Tpymmax.

CoBokynHocTs napameTpoB TK y jxeHIIMH Kak MOJIOIOTO, TaK M CPEIHEro BO3pPacTa, MOXKET ObITh
oxapakTtepu3oBaHa kak Tin 0 — Hopma. B Tpymnme My>K4WH MOJOAOTO BO3pacTa YCTaHOBIEH THM 1,
KOTOPBIA XapakTepu3yeTcs cienyromumu ocodbennoctsamu: [1p0,>2p0,; LP1<LP2; V2>1] u moxer
OBITH OnpeziesieH KaK IMOBBILICHHE NOTPEOHOCTH TKaHEW B KHCIOpoae. B rpymie My 4YuH cpenHero
Bo3pacta npeobnagaet Tum 2 [1p0,>2p0,; LP1<LP2; V2<1], KOTOpbIi onpeaensiercs Kak CHIKECHUES
YTWIM3AlUN KUCTIOpPOoAa B TKaHW. [lomydeHHBIE pe3ynbTaThl SBISIOTCS OCHOBOW sl pa3paboTKU
MoJeNell MPOrHO3UPOBaHUS (PYHKIMOHAJIBHOTO COCTOSIHUSI CHCTEMbl MHUKPOLMPKYJSILIUHA HpU
PasINYHBIX BHIAX CEPACYHO-COCYIMCTOM MATOJOIMH, BKIIOYAs PAaHHUE COCYAUCTHIE OCIIOKHEHUS
caxapHoro auabera 2 THra, ¢ y4eTOM BO3pacTa U I0Jia MaIlieHTOB.

KaoueBble  caoBa:  TpPaHCIOPT  KUCJIOpOJa,  CHUCTEMa  MHKPOLMKYJSIMH,  OWHapHBIE
KJIacCU(UKALIMOHHbBIE MOJIEIIH.

ESTIMATION OF PRACTICALLY HEALTHY SUBJECTS’ PARAMETERS OF OXYGEN
TRANSFER IN CONDITIONALS OF CREATION OF BINARY CLASSIFICATION
MODELS OF FUNCTIONAL STATE OF THE MICROCICULATION SYSTEM

E.E. Konstantinova', O.S. Spiridonova®, N.L.Tsapaeva'

! Belarusian State Medical University; Belarus, 220116 Minsk, Dzerzhinsky Ave., 83;

2 HiQo Solutions Company; Belarus, 220035 Minsk, 67 Timiryazeva str., office 180.

Abstract. Different age practically healthy subjects’ parameters of oxygen transfer have been studied.
3 types of oxygen transfer in ischemia probe conditions were established. These results can be base of
binary classification models creation for prognosis of functional state of the microcirculation system at
different types of cardiovascular diseases.

Keywords: oxygen transfer, microcirculation system, binary classification models.
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CTPYKTYPHO-®@YHKIIMOHAJIBHOE COCTOSAHUE PA3JIMYHbBIX 3BEHLEB
MUKPOLHUPKYJATOPHOI'O PYCJIA Y MYKYUH TPYJOCIIOCOBHOI'O BO3PACTA
C BIIEPBBIE BBISIBJEHHOM APTEPUAJIBHOM T'MIIEPTEH3UEN

A KoponeBl, A.A. (Dez[opOBqu’ 2, A.1O. FomeOBl, B.A. I[az[aeBal‘3, K.B. OMernbsiHeHKO,

M.T. Yammn', O.M. pankuna’

'OI'BY «HauuoHanbHbI MEANIMHCKHIT HCCIeI0BATEIbCKHIT LEHTP Tepanuy U NpOPUIAKTUICCKON
MenunuHbe» Munzapasa Poccuun, MockBa, Poccus,

*’OI'BY I'HLl P® «UHuCcTHTYT MeauKo-Ononorndeckux mpobiem» PAH, Mocksa, Poccus,

SO AOY BO «Poccuiickuit YHHUBEPCUTET ApYKObl HapoaoB», Mocksa, Poccus

Ieab: mpoBecTH OAHOMOMEHTHOE HCCIIEIOBAHNUE PA3IMYHBIX OTIEJIOB MUKPOLMPKYJISTOPHOTO pycia
KOXKH y MY>KYMH TPYAOCIIOCOOHOTO BO3pacTa C BIEPBbIC BBHIABICHHOW apTepHaIbHON rUNepTeH3ueH
(AT'). Matepuanst u metroabl: 118 ycnoBHo 310poBBIX My)uuH (30-60 net) Ge3 peryisspHOiR
MEIMKaMEHTO3HOH Tepanmuu. Bcem ydacTHHKaM HPOBEACHO OJHOMOMEHTHOE KOMIUICKCHOE
obcnenoBanne MIIP koxu neBoit pyku Tpemsi metonamu: Buaeokanuusipockonus (BKC), nazepnas
nommuiepoBckas ¢uoymerpust (JIAD) u poromnerusmorpadust (PII); cyrouyHoe MOHUTOPUPOBAHUE
Al (CMA/). Ilo pesymsratam CMA]l cdopmupoBano 2 tpymmsl: rpymma kontpons (I'K) - 59
HOPMOTEH3HUBHBIX MY>K4uuH; rpynna Al - 59 myxuuH ¢ BrepBble BeisiBICHHOH Al'. Pe3yiabTarhl: 1no
naaasiM BKC u JII® nocToBepHBIX pa3nuuuil Mexay rpynnamu He BblsaBieHo. [lo nanusiM OIII B
rpynne AI' otHocutenbHO 'K OTMEYEHO AOCTOBEPHOE YBEIMYECHHE HOPMUPOBAHHOTO HHIECKCA
ayrmenrarmu (Alp75) — 3,8% u -5,25% (p<0,005), yBenudyenue unmekca sxectkoctu (SI) — 7,6 m/c u
7,35 wm/c (p<0,05) u yBenmmuyenume wunmexca otpaxkenus (RI) — 36,5% wu 28,4% (p<0,005)
COOTBETCTBCHHO. 3aK/I0YeHHe: y MYXUYUH TpyJaocrnocoOHOro Bo3pacta ¢ Al paspexenus
KallWULIPHOTO pyclla M IOBBILICHUS TOHYCAa MPEKANWUIAPHBIX apTEpHONl B KOXE HE BBISIBICHO.
BeposiTHee Bcero, OCHOBHOH BKIaJ B pOpMUpOBaHKE TEPU(PEPHUECKOTO COCYAUCTOTO COMPOTUBICHUS
B AcOioTte Al BHOCAT KpYITHBIE MBIIICYHBIE apPTEPUOJIbl, B KOTOPBIX JTOMHUHHUPYET HEWpOTECHHBIN
MEXaHHU3M PETYJIIIUN COCYAUCTOr0 TOHYyCA.

KaoueBble cJjioBa: BIEpBbIC BBIABICHHAS apTEpUaNbHAasl THIEPTEH3US,, MHUKPOLMPKYIALUS,
BUJICOKANMJUISIPOCKONIUS,  Jla3epHasl ~ JIOMIUIEpOBCKas  ¢uioymerpus,  (oromieTusmorpadusi,
apTepuanbHasi )KeCTKOCTb.

STRUCTURAL AND FUNCTIONAL STATE OF DIFFERENT PARTS

OF THE MICROCIRCULATORY BED IN MEN OF WORKING AGE WITH NEWLY
DETECTED ARTERIAL HYPERTENSION

Korolev A.l.*, Fedorovich A.A.*? Gorshkov A.Yu., Dadaeva V.A. " 3, Omelyanenko K.V.*,
Chashchin M.G.*, Drapkina O.M."

! "National Medical Research Center for Therapy and Preventive Medicine" of the Ministry of Health
of Russia, Moscow, Russia,

2 "Institute of Biomedical Problems" RAS, Moscow, Russia,

3 "peoples' Friendship University of Russia", Moscow, Russia

118 men aged 30 to 60 years - 44 [39; 52] underwent a simultaneous study of skin microcirculation by
three methods on the left hand: video capillaroscopy (VCS), laser Doppler flowmetry (LDF),
photoplethysmography (PPG) and ABPM. According to ABPM two groups were formed: group 1 - 59
men with AH, group 2 - 59 men with normal BP. According to the VVCS and LDF data, no significant
differences were found in any of the analyzed parameters. According to the PPG data men with AH
have an increase in the stiffness index (SI) from 7.35 to 7.6 m/sec (p=0.024), the reflection index (RI)
from 28.4% to 36.5% (p =0.0045) and normalized augmentation index (Alp75) from -5.25 to 3.8
(p=0.0011), respectively. There is no capillary rarefaction, latent fluid retention and changes in the
functional state of precapillary arterioles in the skin in men with initial stages of AH. An increase in
the stiffness of large resistive arteries and the tone of small muscle arterioles contribute to the
formation of AH in men of working age.

© Kopones A.U., ®enoposuy A.A., T'opmkoB A.I1O., [lanaeBa B.A., Omenbsaenko K.B., Yamun M.T., [Ipankuna
O.M., 2023
45



MUKPOLMPKYJIANA 1 TEMOPEOJIOTI A

YIK 612.13:617.3

HUCCIEJAOBAHUE MUKPOLUPKYJIAAIUNU Y TAHUEHTOB C TOHAPTPO30M
Kopuryrosa A.A. "%, Tuxomuposa N.A. *

YATTTY um. K. . Ymmackoro, Poccust, 150000 Spocnasnb, yn. Pecydmukanckas, 108/1
2qy3 «Kb «PXK]I — Meumuaam T. SIpocnasns, Poccus

AZeKBaTHOCTH TPO(HUUECKOTO 0OecriedeH s TKaHEeH U OPTraHoB, MOJICPKAHUE TOMEOCTa3a BCEX CHCTEM
OpraHu3Ma CBS3aHO C COCTOSHHEM MHUKPOIUPKYISINA. D(PPEeKTHBHOCTh KPOBOCHAOKEHUS HIDKHHUX
KOHEYHOCTEH BO MHOI'OM OIIPEAEsieT CIHOCOOHOCTh YENOBEKAa K aKTUBHOMY ABMXeHHUI0. Hapymenus
TpoQUKH TKaHEH HAYMHAIOTCS MMEHHO Ha YpOBHE MHKPOLMPKYISALUH, MO3TOMY OLECHKA COCTOSHHUS
MHKpPOKPOBOTOKa B YCJIOBMSX IIaTOJIOTMYECKOTO Ipollecca WM BO3PACTHBIX J€r€HEPAaTHUBHBIX
W3MCHEHUH TKaHEH BakHA B IUTIaHE 0OJiee TOHON AWMArHOCTHUKY W MTOA0Opa ONTHMAIBHON Tepamiu U
peabmwintauun. Llenpi0 HacTOAIIEro HCCIIEAOBaHMS ObUIa OLEHKA COCTOSIHUS MUKPOLUPKYISIHUN Y
MAlMEeHTOB C HAaYaJIbHBIMU CTaJWsIMU TOHApTpo3a. B mccienoBanue mocnie monydeHus J0OPOBOIEHOTO
WHPOPMHUPOBAHHOTO coriiacusi ObUTM BKIOYeHH S50 TamueHTOB € JEeBOCTOpoHHMM (N=27) u cC
NpaBOCTOPOHHUM ToHapTpo3oM (N=23). CocTosHHE MHUKPOLMPKYSIIUM W (YHKIIMOHUPOBAHUE €€
PETYIATOPHBIX MCXaHM3MOB OLICHHMBAJIM METOAOM Hﬂq) C IMOMOIIBIO TNOPTATUBHBIX aHAJIU3aTOPOB
«JIABMA T11®» (HIIIT «JIA3MA», Poccus), nBa aHanmm3aropa Kpenwid CHMMETPUYHO B
o0JiacTu cpefiHel TpeTH T'OJEHH M OAHOBPEMEHHO (PHKCHpOBaIM CHrHANI ¢ o0eux KoHeyHocted. C
MOMOIIBIO TPOrPaMMHOr0  oOecriedeHus Npudopa pacCUMTBIBAIM TMOKazaTenw Tnepdysuu, ee
BapuaOeNbHOCTH, IOKAa3aTeld HYTPUTHBHOIO M HIYHTOBOTO KPOBOTOKA. AMIUIMTYAHO-4aCTOTHBIN
CHEKTp KoJeOaHW! MHUKPOKPOBOTOKA aHAIM3UPOBAIM C IIOMOLIbIO BeHBIET-PeoOpa3oBaHus U
pacCUHTHIBAIA aMIUIUTYOHbBIE XapaKTEPUCTUKH OCHOBHBIX PETYISATOPHBIX PUTMOB MHUKPOLUPKYIISLIMU:
SHAO0TCJINAJIBHBIX, HCﬁpOFCHHbIX, MHOTCHHBIX, ObIXAaTCJIbHBIX U CCPACYHBIX. CI/IHXpOHHLIC N3MCPCHUA
nokasatenedl nepy3ur IO3BOJIWIM BBIIBUTH BBIPAKCHHYIO AaCHMMETPHIO MHKPOKPOBOTKA — Y
MAlMEeHTOB C JIEBOCTOPOHHMUM TOHAPTPO30M IIOKa3aTellb MUKPOLUUPKYJSIIMK B MOPaKEHHOH (JIeBOi)
KoHeuHocTH ObLT Ha 34% (p<0,01) Hke, 4YeM B KOHTpPJATEePaIbHOM, P MPABOCTOPOHHEM TOHAPTPO3E
MHKPOKPOBOTOK B IPaBOM KOHEYHOCTH ObLI cHMEH Ha 36% (p<0,01); u B TOM, U B Opyrom ciydae
NOAJIep>KaHUEe TAKOTO YPOBHS NEepQy3UH B MOPaKEHHONH KOHEUHOCTH JAOCTUTAJIOCH 3a CUET HANPSDKEHUS
PETYIIATOPHBIX MEXAaHU3MOB MUKPOLMPKYJIAINHA.

KioueBble c¢J10Ba: MUKPOLMPKYJSIIMSA, PETYSTOPHBIE MEXaHU3MBbI, Ja3epHas JOMNIUIEPOBCKAs
¢bnoymeTpusi, HIPKHIE KOHEYHOCTH, TOHAPTPO3.

STUDY OF MICROCIRCULATION IN PATIENTS WITH GONARTHROSIS

A.A. Korshunova®?, I.A. Tikhomirova®

'YSPU named after K.D. Ushinsky, Russia, 150000 Yaroslavl, Respublikanskaya str., 108/1
?CHUZ "KB "Russian Railways — Medicine™" Yaroslavl, Russia

Abstract. 50 patients with the initial stage of gonarthrosis were included in this study after receiving
voluntary informed consent. The state of microcirculation and the functioning of its regulatory
mechanisms were evaluated by the LDF method using portable analyzers "LAZMA PF" (NPP
"LAZMA", Russia). Synchronous measurements of perfusion indicators revealed a pronounced
asymmetry of the microcirculation - in patients with left-sided gonarthrosis, the microcirculation index
in the diseased (left) limb was by 34% (p<0.01) lower than in the contralateral one, in patients with
right-sided gonarthrosis, the microcirculation in the right limb was reduced by 36% (p<0.01)
compared with left one. In both cases, the maintenance of such a level of perfusion in the diseased
limb was achieved due to the intension of the regulatory mechanisms of microcirculation.

Keywords: microcirculation, regulatory mechanisms, laser Doppler flowmetry, lower extremities,
gonarthrosis.
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HUCCIEJOBAHUE PE3OHAHCHBIX DO®EKTOB PUTMHUYHOI'O HAIIPS)KEHU A
MbIII HA YPOBHE MUKPOIIUPKYJIATOPHOI'O KPOBOTOKA KOKHU YEJIOBEKA
Kpacuukos I'.B., bensakos K.B., Kpacuukosa 1.B.

®I'BOY BO «Tynbsckuii TocynapcTBeHHBIN enarormdeckuii yausepcuteT uM. JI.H. Tonctoroy,
Poccus, r. Tyna

W3BecTHO, 4TO PUTMHUYHOE BO3ACHCTBHE HA CEPAEUHO-COCYAUCTYIO CHCTEMY MOXET COIPOBOXKIATHCS
pesoHaHcHBIME 3 ¢dekramMmu.  XOpOIIO  HUCCIEAOBAHO PE30HAHCHOE yCHWIIeHHe  KoJjeOaHui
BapuabenbHOoCcTH cepaeyHoro putma (BCP) mpu memnenHoM apixaHuu ¢ yactotoi okono 0.1 I'm.
®DopMupoBaHIE BRICOKOAMIUTUTYIHBIX Kojiebannit BCP Ha manHOi#l yacToTe 00YCIOBIECHO HAIMYHEM
TIeTIM 0OPATHOM CBSI3U C TIOCTOSIHHOM 3amep kKot st Mexanu3MoB KoHTposst HCC u apTepruaanrHOTO
bapopedaekca. Pezonancusie 3 PeKTh B CEpACUHO-COCYAUCTON CUCTEME MOTYT OBITh MHUIIMAPOBAHBI
HE TOJIBKO JBIXaHUEM, HO H, B IPHHIUIIE, IIOOBIM PUTMUYHBIM Bo3eiicTBueM. Takoke mpennonaraercs
HaMM4YUe TeTId OOpaTHOW CBS3WM aprepuanbHOro Oapopediiekca ¢ MEXaHH3MOB KOHTPOJIS
cocymuctoro ToHyca. OnmHako, B CHeICTBHE OONbIIEH WHEPIHOHHOCTH MEXaHHU3MOB KOHTPOJIS
COCYIUCTOT0 TOHYca, O cpaBHeHUIO ¢ BCP, pe3oHaHCHBIE 4acTOTHI B 3TOM Cilydae AOJKHBI OBITH
Hwke. llempto paboTHl OBUIO WCCIIEOBaHWE PE30HAHCHBIX A(PPEKTOB PUTMHUYHOTO MBIIIEYHOTO
HanpsokeHuss (PMH) B mmamasonme gactor 0.2-0.04 I'm Ha mapameTpsl MHKpPOIMPKYISTOPHOTO
KpPOBOTOKa KOXH. MccnenoBaHre MpoBOAMIM Ha TPYMIE CTYyJEHTOB-I00poBOIbLEB. PeructpupoBann
BCP, ¢orommerusmorpammbr mansia (PIIY), mazepHble mommiepoBckue (IIOyrpaMMbl KPOBOTOKA
Koxu manbia u npeamiedbs (JIJD). Ucneiryemple Ha mporsokeHun 10 MUHYT C 3aJaHHBIM PUTMOM
CKMMaJIM KMCTEBOM 3cnansep ¢ ycmineM 5 kr. Yacrota purMa nuHeitHo ymensiaiach ¢ 0.2 go 0.04
'n. Ananu3 CHrHajJOB MPOBOJMIM Ha OCHOBE HEMPEPBIBHOTO BeWBIET-peoOpa3oBaHus. B Hammx
ycnoBusix PMH BbI3BIBaNO yBENMYEeHHE aMIUIMTYIBI CIOHTaHHBIX KojeOanuit BCP Ha wactorax B
muanazone 0.08-0.11 T'm (mean+SE: 0.096+0.011). [Jnsa DI MakcuMymbl —aMIUIATYABI
cootBercTBoBa M 4actoram 0.07-0.10 I'm (0.088+0.015), mpu 3TOM Takke OTMEUYEHO YBEIMYEHHE
aMIUTATYIBl ITyJBCOBBIX KoneOanmii mpu dactore PMH okomo 0.1 I'm. MakcuManpHas aMIDIATyAa
Koie0aHM KpOBOTOKa KOXKHM Taiblla cooTBeTcTBoBaja nuana3zony 0.13-0.05 I'm (0.088+0.028),
kpoBoToka koxu mnpeamiedbs 0.09-0.05 I'm (0.076+0.015). M3meHeHHs] aMIUIMTYIbI ITyJIbCOBBIX
KoJieOaHuil Ipu 3TOM He BbIABIEHO. CliesiaH BBIBOJI, YTO B HAIIMX YCJIOBHSAX mox BiausHuem PMH B
curHanax @I wn JIAD dopmupyroTcs BBIHYKICHHbIE (HE pPE30HAHCHBIE) KoJeOaHUsA W
TpaHcaupytoTcs 3¢ GdexThl pe3oHaHcHbIX Kosebanuii BCP. HecoBmajgenwe wacToT MakCHMYMOB
amrumutyael s BCP u curaanoB KpoBOTOKa, MOXKET OBITh OOBSICHEHO OOJbIIEH MHEPIMOHHOCTHIO
MEXaHU3MOB (OpPMUPOBaHMS KOJEOAaHMH Ha YpOBHE MMKPOLUPKYJIATOPHOIO KpPOBOTOKA, IIO
cpasHenuto ¢ BCP.

KawueBbie ciaoBa: MUKPOUMPKYJISIIWS, Jla3epHas JOMIUIEPOBCKask (IIOYMETPHs, PUTMHYHOE
MBILIEYHOE HAPsDKEHUE, BEHBIIET-IPe0Opa3oBaHue.

RESEARCH OF THE RESONANCE EFFECTS OF RHYTHMIC MUSCLE TENSION ON
THE MICROCIRCULATORY BLOOD FLOW OF THE HUMAN SKIN

Krasnikov G.V., Belyakov K.V., Krasnikova I.V.

Tula State Pedagogical University named after L.N. Tolstoy, Tula, Russia

Abstract. The aim of the work was to study the resonant effects of rhythmic muscle tension in the
frequency range of 0.2-0.04 Hz on the parameters of the skin microcirculatory blood flow. It has been
shown that under our conditions, under the influence of rhythmic muscle tension, forced (non-
resonant) oscillations are formed in microcirculatory blood flow signals and the effects of resonant
oscillations of heart rate variability are transmitted.

Keywords: microcirculation, laser Doppler flowmetry, rhythmic muscle tension, wavelet transform.
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OIIEHKA BJIMSHUSA MACCAKA JIMIA HA ITIOKA3ATEJIU IIEP®Y3UN Y )KEHILIUH
Kpacymuua KA., Ty6unckas A.JI.%, FOposa O.B.?, I'maskosa IT.A.%, T'naskos A.A.", CenuBanoBa
I.C.%, Poratkus LA

' «MoCKOBCKHit 06IaCTHOM HayYHO-HCCIIe0BATENbCKHH KIMHHUECK i HHCTUTYT HM. M.,
Bragumupckoroy, Poccusi, 129110 Mockaa, yi. [enkuna, 61/2

2«HauuoHa bHbII METHIMHCKHIT HCCIIE[0BATEIBCKHUIA IGHTP PeabHINTALIMN U KyPOPTOIOTHI,
Poccus, 121099 Mocksa, yin. HoBerit Apbar, 32

Beenenue. Cunraercs, 4To Maccax MOJE3€H A yIyqIleHUs] CAaMOYYBCTBHS M YCUIIEHH KPOBOTOKA B
Koke ¥ Mblmnax. OgHako HaydHO OOOCHOBAHHBIE JAHHBIE O €r0 MEXaHW3Max M (PU3UOIOTHYECKOM
BIIMSHUM HA KapAMOBACKYJSIPHYIO CUCTEMY U T'€MOANHAMUKY BCE €I€ OrpaHUYEHbl U IPOTHBOPEUHBHI.
[TosTOMY LIETBIO HAIIETO HCCIENOBaHUS OBLIO KOJMYECTBCHHO OLIEHUTH M3MEHEHHE nepdy3uu mocie
Maccaxa. MaTepuaJ 1 MeTOAbI HCCIETOBAHNA. Y YaCTHUKU HCCIIE0BaHUSA — 16 YCIOBHO 3I0POBBIX
xkeHmuH. llepdy3uss wu3Mepsiach METOIOM  HEKOTEPEHTHOW  ONTHYECKOW  (QIyKTyarlmOHHON
¢dutoymerpun mocpenctsoM mpubopa «Bazorect». JlaTuyMKK KpemwiuCh B 00JNACTH Ji0a, CKYJIbI H
yKa3aTeNbHOro Haiblia pykd. 10 MHHYT perucTpupoBasid nepdy3uio B IMOKOeE, Aaliee B TEUEHHE 5
MHUHYT TPOBOIWICS Maccax B oOmacTu J10a ¢ momolpio ckpeOka ryama. Crnemyromue 60 MUHYT
Benachk 3amuchk nepdysun. Pesynbrarnl. [lepdy3uss B 30He BO3neiicTBHA dYepe3 5 MUHYT IOCHE
Maccaxxa yBeIMumiach B cpegHeM B 1,85 pa3z — ¢ 6,8 (3,8; 7,8) no 12,6 (10,7; 14,4) nepdy3noHHBIX
equann [p<0,001]. [damee oHa MOCTENEHHO YMEHBIIAIACh, HO 3HAYMMOE YBEIHUYEHUE COXPAHSIIOCH B
tedeHue 20-25 MHUHYT U MOKa3aTeld CTAHOBUJIUCH CONOCTABUMBIMHU C MCXOAHBIMU K 35-40 Munyte.
OTBeT Ha Maccax ObLI MHIMBHIYyaJIeH: Y OMHOM oOcieayemoii nepdy3us mossicuinach Ha 1182,8%, B
TO e Bpemsl y JApyroi — tompko Ha 17%. B 20% cny4yaeB peakums Ha 10y CONPOBOXAATACH
yBeJIHMYEHHEM KPOBOTOKa Ha cKyie. HaOmonanocs mocreneHHoe CHI)KEHHUE MToKas3aTeneil nepdys3un Ha
najapne B TCUYCHUC 60 MUHYT B TIOJOXCHHU JICKA, BEPOATHO, B PE3YIbTATC aJallTallun
KapJUOBacKyJIsIPHOW CHUCTEMbI K TOPHU3OHTAJIbHOM To3uimH. 3akiaodenue. Takum oOpazom, ObLIO
MIOKA3aHO, YTO MAacCaX MPUBOAUT K 3HAYMMOMY POCTY mepdy3ud MOYTH B 2 pa3a ¢ HOCTEIIEHHBIM
BO3BpallleHHEM K 0a30BoMy ypoBHIO Ha 35-40 muHyTe. HeomHOpPOZHOCTH peakuuu MOATBEPKAAET
cnenuuieckue OCOOCHHOCTH PEaKTHBHOCTU CEpACYHO-COCYAUCTOH CHUCTEMBI, YTO MOXET
YUUTBIBATHCS B IEPCOHATM3UPOBAHHOM MOAOOPE TAKTHUKH Maccaxa.

KioueBble ciaoBa: nepdys3us, MHUKPOCOCYAUCTOE  PYycJO, HEKOTEpEHTHAas  ONTHYECKas
¢bykTyanmoHHas GIIOyMeTpusi, Maccax, ryaiia

ASSESSING THE EFFECT OF FACE MASSAGE ON PERFUSION PARAMETERS

IN WOMEN

Krasulina K.A.*, Dubinskaya A.D. ?, Yurova O.V.? Glazkova P.A.*, Glazkov A.A.*, Selivanova D.S.
! Rogatkin D.A.*

! "Moscow Regional Research Clinical Institute named after M.F. Vladimirsky"; Russia, 129110
Moscow, Shchepkina str., 61/2

2"National Medical Research Center for Rehabilitation and Balneology"; 32 Novy Arbat Str., Moscow,
121099, Russia

Abstract. The article is devoted to the analysis of perfusion changes measured by the incoherent
optical fluctuation flowmetry on the face after massage. Perfusion increased from 6.8 to 12.6 PU
[p<0.001] and returned to the baseline level by 35-40 min. The response to massage was individual:
one subject had a perfusion increase of 1182.8%, while the other had only a 17% rise. The
heterogeneity of response confirms the presence of specific characteristics of the cardiovascular
system reactivity, which can be used in a personalized approach to the massage.

Keywords: perfusion, microvascular bed, incoherent optical fluctuation flowmetry, massage, gua sha.
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COOTHOIIEHUE MUKPOTEMOIIUPKYJISIUA 1 MUKPOJIUM®OTOKA
Y CHOPTCMEHOB MOCJIE ®U3NYECKOMN HATPY3KH ADPOBHOM
HAIIPABJIEHHOCTH

Kporosa K.A., Jluteun @.b.

CMONEeHCKHI TOCYJapCTBEHHBIN YHUBEPCUTET CIIOPTa

Lenpro uccnenoBanust ObIJIO U3Y4EHHE COOTHOLIEHHUS MUKPOKPOBOTOKA X MHUKPOIMM(OTOKA B OTBET HA
¢usndgeckyro Harpy3ky (PH) y croprcMeHOB aspoOHBIX (aHa3pOOHBIX) BUAOB criopTa. B miccinenoBannm
NPUHSIO ydacTue 14 crmopTCMEHOB a3poOHBIX BHIOB CIOPTa, KOTOPBIE HAa BEIOIPTOMETPE BBIIONHSIIU
JIO3MPOBaHHYI0  (QU3WYECKyl0  Harpy3ky  npogopkutensHocTho 30 muHyT.  CocrostHme
MHKPOI'€MOLUPKY/LIIUK U MUKPOIUM(OLUPKYISIIMY OLIEHUBAIN METOAOM JIa3€PHON NONIJIEPOBCKOM
(GIoyMeTprH B COYETAHHM C JIA3CPHOW (IIyOpECIICHTHOW cHekTpockonueld Ha ammapare JIASMA-J]
(OO0 HINIT «JA3MA», Mocksa). IlpomomxkurensHocTs 3amucu 5 MHUHYT. ONTHYECKUH 30H[
YCTaHABJIMBAJIM Ha BOJISIPHOW MOBEPXHOCTH 4 Manblia KMCTH CrpaBa. PaccuuTeiBanu OOLICTIPUHSTHIC
NoKazaTenu: napameTp Mukpouupkyssinun (ITM), mapamerp mukponumdoroka (ILT), B mepdy3noHHbIX
enuHAAX (I1.€.), HyTPUTUBHBIN KpoBOTOK (MHYyTp. (I.€.), aMIUIUTYJy MHOTEHHBIX KojieOaHui (AM)
(m.e.), moka3zaTenb OKUCIUTEIpHOTO MeTabommma (IIOM) (yen. en.). YcranosieHo, uto nocie ®H Ha
109% (p<0,05) yBemmumics MUKponuM@okpoBoTok U Ha 50% (p<0,05) ypoBeHb (hakca OEIKOBBIX
Mosekyn B iuMmdarndeckux kamwuisipax. [locne ®H Benmunna [IM camkaercs na 73% (p<0,05) u
xomiieHcaTopHo Ha 20% (p<0,05) yBenmumBaercss Muytp. [loBbimenue o0beMa KpoBH B OOMEHHOM
3BEHE, BEPOSATHO, HAIIPABICHO HA BBIBEJICHUE NIPOLYKTOB META0O0IM3Ma M yCTPAaHEHHE HAKONMBILIETOCS
KHCJIOPOJTHOTO JIONTa, O 4eM CBUjeTeNnbCcTBYeT yBenmmueHnue [IOM na 14% (p<0,05). JomonHutensHo
OTMETUM, YTO pocT MHyTp. obecneunBacTcsi CHIKEHHEM TOHYCAa MpPEKAMMUISIPHBIX CHUHKTEPOB C
pocrom BenmnuuHBl AM Ha 107% (p<0,05). Takum obpazom, nocie ®H koMmIieHCATOPHO MOBBIIIAETCS
TUM(POOTTOK, TEM CaMbIM CHIKAs BEPOATHOCTh OTEKA TKAHW M YCUIIMBAETCS HYTPUTHBHBIH KPOBOTOK,
HAaIpaBJICHHBIH Ha YCTPaHEHHE KHCIOPOAHOTO JIOJTa U YAAIECHHS IPOAYKTOB METa0b0IM3Ma.

KiroueBbie cjioBa: CIOPTCMEHBI, MHUKPOT€MOLMPKYJISIINSA, MUKPOIMMGPOLUPKYIALUS, (U3NIecKast
Harpyska, MeTabou3M.

THE RATIO OF MICROHEMOCIRCULATION AND MICROLIMPHOTOC IN ATHLETES
AFTER AEROBIC EXERCISE

Krotova K.A., Litvin F.B.

Smolensk State University of Sports

The aim of the study was to study the ratio of microcirculation and microlimphotoc in response to
physical activity (FN) in athletes of aerobic (anaerobic) sports. The study involved 14 athletes of
aerobic sports who performed a metered physical activity lasting 30 minutes on a bicycle ergometer.
The state of microhemocirculation and microlimphocirculation was assessed by laser Doppler
flowmetry in combination with laser fluorescence spectroscopy. The generally accepted indicators
were calculated: microcirculation parameter (PM), microlimphotoc parameter (PL), in perfusion units
(p.e.), nutritive blood flow (Mnutr. (p.e.), the amplitude of myogenic oscillations (Am) (p.e.), the
indicator of oxidative metabolism (POM) (conl. units). It was found that after FN, the microlimph
blood flow increased by 109% (p<0.05) and the fax level of protein molecules in lymphatic capillaries
increased by 50% (p<0.05). After FN, the value of PM decreases by 73% (p< 0.05) and
compensatorily increases by 20% (p< 0.05) Mnutr. The increase in blood volume in the metabolic link
is probably aimed at removing metabolic products and eliminating accumulated oxygen debt, as
evidenced by an increase in POM by 14% (p<0.05). Additionally, we note that the growth of Mnutr. it
is provided by a decrease in the tone of precapillary sphincters with an increase in the Am value by
107% (p< 0.05). Thus, after FN, the lymph outflow compensatorily increases, thereby reducing the
likelihood of tissue edema and the nutritive blood flow increases, aimed at eliminating oxygen debt
and removing metabolic products.

Keywords: athletes, microhemocirculation, microlimphocirculation, physical activity, metabolism.
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OCOBEHHOCTH TEMOPEOJIOTHYECKHX HAPYIIEHUAM Y TAIIUEHTOB,
NEPEHECHIUX OCTPOE HAPYIIEHUE MO3I'OBOI'O KPOBOOBPAILIIEHNA,
ACCOIIMMPOBAHHOI'O C KOPOHABUPYCHOM HH®EKIIUEN

Kpyunnuna M.B., I'pomoB A.A., Pabko A.B.

HWU tepanuu n npodunakruaeckoit Menununsl — puman Uul" CO PAH: Poccus, 630089
HoBocubupck, yi. b. borarkosa, 175/1

Lens pa®oThl — BBIIBUTH OCOOCHHOCTH T€MOPEOJIOTHYECKHX HapyiieHnd y manueHToB ¢ OHMK,
accouumnpoBanHbeiM ¢ Covid-19. O6cnenoBansl 92 maruenra (46,72+1,72 rona), nepenecuime OHMK
Ha one Covid-19 (moarsepxaero IMIIP). Y 67 maueHToB OTMEYANICS HIIEMUYSCKUN HHCYIIBT, y 14 -
THA, y 11 manmueHTOB OTMEYalOCh BHYTPHMO3TOBOE KPOBOWBIHUSHHE, y 3- cyOapaxHOWIIAIbHOE
KpoBom3nusiHue. lccnenoBaHue TmOKaszaTelleli remMocrasa MNpOBEACHO CTAaHAAPTHBIMH METOJaMH,
JNEKTPHYECKHE, BSI3KOYIPYTHE MapaMeTpbl 3pPUTPOLUTOB (Dp) U3yUEHBI METOJOM AURIIEKTpodopesa.
Y Oonpmre#t dactu oOcnmenoBaHHBIX (60 dYemOoBEK) BBISABICHBI NPHU3HAKH BHYTPHUCOCYAWUCTOTO
CBEPTHIBAaHUS U TPOMOOOOpPA30BaHUS: YCKOPEHHUE JICHKOIIMTApHO-TPOMOOLMTAPHON arperamuu,
HOBBIIICHUE YPOBHS MPOIYKTOB CBEPThIBaHMS, CHIDKCHHE aKTUBHOCTH (hubpunonuza (p=0,002-0,04).
B nmannoit rpymnme (1 rpymma) okazanuck BeIme ypoBHHU J[-nuMepa, pudbpunoreHa, COD, KOMU4ecTBO
TPOMOOIIMTOB TI0 CpaBHEHHIO ¢ marwenTtamu 2 rpymsl (p<0,01). OTMedeHo yMepeHHOe yBelTnIeHre
0000IIEHHBIX TIOKa3aTeNeil BA3KOCTH U JKECTKOCTH Dp. YPOBEeHb reMomnu3a Dp OblT acCOLMUPOBAH C
KomaecTBOM TpomboruToB (r=0,727, p<0,05), ypoBrem [[-numepa (r=0,422, p=0,04), ¢bubpruHoreHa
(r=0,318, p<0,05). Bo 2 rpymme (32 yemoBeka ¢ MpeoOIagaHHeM MYXKYUH - 25) Mapkepsl
TpoMO0OOpa3oBaHUsI HMENM YMEpPEHHbIE OTKJIOHEHHA. JloMHHHMpOBajma pPE3KO CHHIKCHHAs
nehopMabenbHOCTh Dp C MOBBIIMICHHON 000OIICHHON BS3KOCTBIO U JKECTKOCTHIO Ha (DOHE BBICOKOM
3JICKTPOIPOBOTHOCTH MEMOpaH KIETOK IO CpaBHEHHIO ¢ mokaszatensmMd B | rpymme (Pp<0,01).
OTMeYEHO CHI)KEHHE €MKOCTH MCM6paH, MMOBCPXHOCTHOT'O 3apsdaa, AUIIOJbHOTO MOMCHTA KJICTOK U
MOJISIPU3YEMOCTH Ha BCEX YaCTOTaX DJIEKTPHUUECKOTO Mo, yeM TakoBeie B 1 rpymme(p=0,0001-0,05).
Pe3koe cHmkeHHe neGopMHpPyeMOCTH Dp CO3JaeT MPEMSATCTBHSA JUIS TPEOJOJCHUS KalMUIIPOB
MaJioro JuaMeTpa, MPUBOJ K HAPYIICHUSM MUKPOLUPKYISTOPHOTO KPOBOTOKA. JledopmabdensHOCTh
Op Obuia accoruupoBaHa ¢ ypoBHsmu Qepputruna (r=0,407, p=0,024), TIUKO3WIUPOBAHHOTO
remornobuna (r=0,419, p=0,033), moueBoit kuciots (r=-0,303, p<0,05), XC JIITHII(0,426, p=0,029).
Takum oOpa3oMm, y mamueHToB, mepeHecmmx WHCYnbT Ha ¢one COVID-19, BbisBIEeHB aBa
HE3aBUCUMBIX MEXaHW3Ma Pa3BUTHS HAPYIICHHH MO3TOBOTO KPOBOOOpAIICHUS: TPOMOOTHYECKHU U
reMopeosiorndeckuii. TpoMOOTHUYECKHI BapHaHT CBsI3aH C TPOKOAryJISHTHBIM COCTOSHUEM H C
aKTHBHOCTBIO BOCHANEHHsA. [ €MOpeoNorn4ecKuii BapHaHT OOYCJOBIIEH CHM)KEHHEM aKTHBHOCTH
(epMEeHTOB SHEPreTHIEeCKOro oOMeHa Jp, aCCOLMUPOBAH C HATMYMEM META0O0INYECKIX HApyIICHUH U
yCTpaHsieTcs BBEJACHHUEM KOXH3MMOB U MeTabonuToB. KiioueBble cjioBa: reMopeoiornyeckue
HapyIIeHHs1, OCTPOE HAPYILICHUE MO3TOBOTO KPOBOOOPAIIEHHS

FEATURES OF HEMORHEOLOGICAL DISORDERS IN PATIENTS WITH ACUTE
CEREBROVASCULAR ACCIDENT ASSOCIATED WITH CORONAVIRUS INFECTION
M.V. Kruchinina, A.A. Gromov, A.V. Rabko

Research Institute of Therapy and Preventive Medicine — branch of ICiG SB RAS: Russia, 630089
Novosibirsk, B. Bogatkova str., 175/1

In patients who suffered a stroke on the background of COVID-19, two independent mechanisms of
development of cerebral circulation disorders were identified: thrombotic and hemorheological. The
thrombotic variant is associated with the procoagulant state and with the activity of inflammation. The
hemorheological variant is caused by a decrease in the activity of enzymes of the energy metabolism
of Er, is associated with the presence of metabolic disorders and is eliminated by the introduction of
coenzymes and metabolites.

Keywords: hemorheological disorders, acute cerebrovascular accident.
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BO3MOXHOCTH UCITOJBb30BAHUSA )KUPHBIX KUCJIOT SPUTPOIIUTOB

U CBIBOPOTKHU KPOBHU B PAHHEN JMATHOCTUKE KOJIOPEKTAJIBHOI'O PAKA
Kpyunnauna M.B., I'pomoB A.A., lllamko M.B., Cokxonosa A.C., fAxosuna U.H., Ocunenxo 1.B.
HUWMU tepanuu n npodunakrrndeckoit Mmeaunuabl — prmran ULul” CO PAH: Poccus, 630089
HoBocubupck, yn. b. borarkosa, 175/1; ®I'bYH UuctutyT karamuza CO PAH, HoBocubupck,
Poccus; ®I'BYH UuctutyT oprannueckoit xumuu CO PAH, Poccust; HI'TY, HoBocubupck, Poccus

Ilens wmccnemoBaHus — BBIIBUTH IepedeHb KUPHBIX KuciaoT (JKK) memOpan spurporuToB (3p) u
ceiBopoTkH KpoBH (CK), KOTOpBIE MOTYT CIYHUTh MOTCHINAIBHBIME OMOMapKepaMH PaHHHUX CTaaui
konopekransHoro paka (KPP) m amenomarosnmeix mosmmoB (All) - mpempaka. O6ciemoBaHbl 65
nanueHToB ¢ 1-2 cragusmu KPP (cpemnuii Bo3pact 63,3 + 9,6 ner), 25 narmmenTos ¢ AIl u 35 gemoBek
TPYMIBI CPAaBHEHUS, COMOCTABUMBIX IO Bo3pacTy W moiy. Mzyuenue ypoBHs u cocraBa KK Op u CK
npoBeneHo ¢ nomompio ['X/MC cuctembr Agilent 7000B (CLHIA). HaubGonee 3Ha4yuMMbiMU B
pazmmuenun 1-2 ct. KPP ot 3moposix mur okazamuck omera-3 I[THXKK, ocobernno C22:6 n3, C20:5 n3
+ C22:6 n3, a Takke cymma Beex omera-3 [THXKK kak B memOpanax Dp, tak u B8 CK (p=0,00001-0,02).
Wx noBeienue npeodiamano Han noesimenueM omera 6 ITHXKK (C20:2 n6, C22:3 n6, C22:4 nob),
ocoberHo B ceiBopoTke kpoBu (P<0,05). Tompko B CK mpm KPP ormedeHo moBbIIeHHE YpPOBHA
apaxunoHoBoit kucioTel C20:4 n6 (p=0,00003). Monens, Bmouatomas mepedeHs KK — C14:0,
C15:0, C16:1;7, C18:3n3, C20:2n6, C20:3n6, C20:5n3, C22:4n6, C22:5n3, C22:6n3, cymma omera-3
IMTHXK, C20:5n3+C22:6n3, orromenue HXK/ITHXK, obecneunia AUC 0,916 co crienmupuvaHOCTHIO
0,90, uyBctBUTENBHOCTBIO 0,95 B paznmuuenun 1-2 craguum KPP ot 310poBbiX. KiroueByro ponb B
muddepernmpoBanun 1-2 cramuit KPP ot AIl urpamu XK mem6pan Op: omera-6 [THXK, ocobenHo
C18:2n6, C20:4n6, cymma omera-6 [THXK, cymma Bcex [THXK, ypoBHu xotopsix Beime npu KPP
(p=0,000003) u, C18:0, orromennss HXXK/HHXK, HXK/ITHXK, conepskanne KOTOPHIX, HAIIPOTHUB,
HIKe, yeM y manuentoB ¢ All (p=0,000009). Mogens, cocrosimiast u3 XK memOpan Dp - C18:2n6,
cymma omera-6 ITHXKK, C18:0, cymma ITHXK, C20:4n6 obGecrieunsia TOYHOCTh pazindcHus 1-2
craguii KPP ot AIl ¢ AUC 0,824. Takum o0pa3om, YPOBHA W COOTHOIICHHUS XHUPHBIX KHCIOT B
memOpanax Op u CK creayer paccmMaTpuBaTh Kak IEPCHEKTHBHbIE OHOMapKepbl Ul paHHEH
nmuarnoctuku KPP u mpenpaxka.

KiroueBble c10Ba: KOJOPEKTAIBHBIN paK, aJeHOMATO3HbIE IOJIMIIBI, PAHHSS AUATHOCTHKA, KUPHBIE
KHCJIOTBL, 3PUTPOLIUTHI, CBIBOPOTKA KPOBH.

POSSIBILITIES OF USING ERYTHROCYTE AND BLOOD SERUM FATTY ACIDS IN
THE EARLY DIAGNOSIS OF COLORECTAL CANCER

M.V. Kruchinina, A.A. Gromov, M.V. Shashkov, A.S. Sokolova, I.N. Yakovina, I.V. Osipenko
Research Institute of Therapy and Preventive Medicine — branch of ICiG SB RAS: Russia, 630089
Novosibirsk, B. Bogatkova str., 175/1; FSBI Institute of Catalysis SB RAS, Novosibirsk, Russia; FSBI
Institute of Organic Chemistry SB RAS, Russia; NSTU, Novosibirsk, Russia

The aim of the study is to identify a list of fatty acids (FA) of erythrocyte (ER) and blood serum (BS)
membranes, which can serve as potential biomarkers of early stages of colorectal cancer (CRC) and
adenomatous polyps (AP) - precancer. Model including list of FAs - C14:0, C15:0, C16:1,7, C18:3n3,
C20:2n6, C20:3n6, C20:5n3, C22:4n6, C22:5n3, C22:6n3, omega-3 PUFA, C20:5n3+C22:6n3, ratio
of SFA/PUFA, provided AUC 0.916 with specificity 0.90, sensitivity 0.95 in distinguishing stage 1-2
CRC from healthy ones. The model consisting of FA membranes Er - C18:2n6, sum of omega-6
PUFA, C18:0, total PUFA, C20:4n6 ensured the accuracy of distinguishing stages 1-2 of CRC from
AP with an AUC of 0.824. Thus, the levels and ratios of fatty acids in ER membranes and BS should
be considered as promising biomarkers for the early diagnosis of CRC and precancer.

Keywords: colorectal cancer, adenomatous polyps, early diagnosis, fatty acids, erythrocytes, blood
serum.
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YPOBEHbD JI-TUMEPA Y KOCMOHABTOB B IEPUOJIE PEAJJATITAIIUU ITOCJIE
JJIUTEJBHBIX KOCMHUYECKHUX NOJIETOB.

Kyznukun /1.C.

®I'BY Hayku I'HI[ PO-MMBII PAH, Mocksa, Poccust

BBenenue. HemaBHO B Xo0Je OpOHMTaJBbHOrO KOCMHUYECKOTO TIojeTa ObII BBISBIEH CIy4ait
00CTPYKTHBHOTO TpoMOO3a JIeBOil BHYTpeHHEH sipeMHo#t BeHbl [Aunon-Chancellor S.M., et al., 2020], a
TaKOKE SBJICHUA 3aCTOMHOIO KPOBOTOKA, MPUBEIINE K OKKJIFO3MOHHOMY TPOMOO3Y Y OJHOTO U3 WICHOB
skunaka Ha MKC [Marshall-Goebell K., et al., 2019]. IIpo6iema KOHTPOJSI COCTOSIHHS CHCTEMBI
reMocTa3a co BpeMEHeM OyZET TOJIBKO IOBBIATH CBOK aKTyaJbHOCTh, TAK KaK KOCMUYECKHH IOJET
CTaHOBHUTCS Bce OoJiee OCTYITHBIM UL JIUII C MapLUUaIbHON HEJOCTATOUHOCTHIO 37I0POBbS, MIPOILEAIINM
YCKOPEHHBIN KypC MPEANOIeTHON MOArOTOBKH.

Marepuaiasl 1 MeToabl. B uccienoBanny npuHAMany ydactue 27 KOCMOHAaBTOB MYKCKOTO IoJia B
Bo3pacte ot 37 1o 60 ner. B3sTre BeHO3HOU KpoBU OCyIIECTBIsUIOCH 3a 30 cyTOK 110 ctapTa, Ha 1-e u 7-
e cytku nocienonersoro neproa (I111). BeiOopky KOCMOHABTOB pa3aeniiii Ha 3 TPYIIII IO XapaKTepy
HaOMIOJaeMBIX TIOCHe TIOJIeTa TOAKOXKHBIX  KpoBom3nmusiHuit  (1-1 rpynma — 0e3 BHIMMBIX
KPOBOIBIIUSHHUN; BO 2- Tpymie HaOMIOAaIWCh IeTeXHalbHbe KPOBOMBIHSHWSA, B 3-i Tpymme
OTMEYAJIMCh MOJKOXHBIE 3KXMMO3bl Pa3IMYHON JIOKanu3aluu). B muTpaTHON miia3Me KOCMOHABTOB
MMMYHOJIOTHYECKAM METOJIOM Ha aBToMartudeckoMm koaryiaomerpe Sysmex CA-1500 ompenemnsiiu
koHmeHTparmto JI-mmepa (1); [lomydennpie naHable 06padaThIBaIN ¢ TOMOIIBIO KpUTEpreB MaHHa —
YUTHH 1 YUIIKOKCOHA.

PesyabTathl M obcy:xkaenne. Ha 7-¢ cytku IIIl naGmomanoch oTimuue Imia3MeHHOro ypoBHs JI/]
Mexxay 1-ii m 3-it rpynmoit (B 3-i rpynme Beime Ha 85%, p=0,033). Jlanublii dddeKT BeposTHO
00YCIIOBJIEH TMOBPEKACHUEM SHIOTENHMS Ha 3Tamax CIycka C OpOMTHI M B IEPUOA pPeajalTaluu K
Ha3€MHbIM YCJIOBUSIM. He HCKIIIOYCHO, YTO M3MCHCHHUEC PCOJIOTMYCCKUX XAPAKTCPHUCTUK KPOBU HUI'PACT
BAXHYIO PpOJIb HE€ TOJBKO B IIpoHECCax aKTUBALUHWW OSHIAOTCIMA, HO W PETYAIUN AKTUBHOCTU
IUIA3MEHHOT'0 KOMIIOHEHTa FeMOCTas3a.

3axrouenue. Habmronaemble n3MEHEHMS yKa3bIBaJIM HA aKTUBALMIO MpoLeccoB GHOpHHOOOpa3oBaHuUs
u ¢uopunonmza B I, 4T0 0COOEHHO BBHIPAKEHO Y KOCMOHABTOB C NPHU3HAKAMH TOBPEKICHUS
COCYANCTOr'O 3HAOTENHS.

Pabora BeimonHeHa B pamkax Tembl PAH Ne 65.1.

KiroueBble ¢ji0Ba: reMocTas, KOCMOHABTHI, J[-muMep, KOCMUYECKHE TIOJIEThI, KOCMUYECKasi METUITHHA.

D-DIMER LEVEL IN COSMONAUTS IN READAPTATION PERIOD OF AFTER LONG-
TERM SPACE FLIGHTS.

Kuzichkin D.S.

FSBI of Science SSC RF-IMBP RAS, Moscow, Russia

Abstract. The work is devoted to the study of cosmonauts’ blood D-dimer level after long-term (90-
200 days) orbital flights. The sample of cosmonauts was divided into 3 groups according to the nature
of subcutaneous hemorrhages observed after the flight (group 1 - without visible hemorrhages; group 2
- with petechial hemorrhages; group 3 - with subcutaneous ecchymosis of various localization). On the
7th day of readaptation period, there was a difference in the plasma level of D-dimer between the 1st
and 3rd groups (in the 3rd group it was higher by 85%, p=0.033). This effect indicates the activation
of fibrin formation and fibrinolysis in the 3rd group and is probably due to endothelial damage at the
stages of descent from orbit and during the period of readaptation to terrestrial conditions.

Keywords: hemostasis, cosmonauts, D-dimer, space flights, space medicine.
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YK 535.4

JINCKOBBIN JIASEPHBIIA SKTAIITUTOMETP SPUTPOIIUTOB
Jlebenera M.C., LipiopoB E.I'., Hukutun C.1O.
MockoBckuil rocyiapcTBeHHbIA yHUBepcuTeT nMeHn M. B. JIomoHnocoBa, MockBa, Poccust

Annortauusi. CoOpaH IUCKOBBIN JIa3epHBIN IKTALUTOMETP U MPOBEACHBI MEPBbIe N3MEPEHUSI IIUPUHBI
pacrpeneneHus SpUTPOLIUTOB 1O 1eOPMUPYEMOCTH.

JIMCKOBBI J1a3epHBIM SKTAIUTOMETP IPeAHA3HAUEH ISl U3MEPEHUs 1e(OPMUPYEMOCTH SPUTPOLIUTOB.
CunbHO pa30aBieHHAst CYCHEH3MsS SPUTPOLUTOB 3aJMBAETCS B 3a30p MEXKIY ABYMs IUIOCKHMH
NPO3paYHbIMH AWCKAMH, OAMH M3 KOTOPBIX HEMOJIBW)KEH, a IPYroil MOXET BpallaThCs C 3aJaHHOM
YIJIOBOH CKOPOCTBIO. Bpamienue ngucka co3gaeT B CyCIIEH3MM CIBUTOBOE HANPSDKEHUE, KOTOPOE
BBITATMBAET 3PUTPOLMTHI BIOJIb MOTOKA. CyCIEH3MIO IPOCBEUMBAEM Ja3€pHBIM IIyYKOM U HaOJIr0aeM
KapTHHY paccesHHs CBETa SPUTPOLUTAMU (IUPPaKIUOHHYIO KapTHHY). BHITArMBaHNE KapTHHBI NpU
BBICOKOM HAaIPsDKEHUU CIIBUTA AEMOHCTPHUPYET NeOpMaLUIo SPUTPOLMTOB CHIIAMH BS3KOTO TPECHUSI.
AHanm3 uQpakinOHHON KapTHHBI TPOBOINM IIPH TIOMOIIX KOMITEIOTEPHOHN MPOTpaMMBbl, HaXOASIIeH
JIMHUIO U30MHTCHCHBHOCTHU (J'II/IHI/IIO Ha 5KpaHe Ha6J]IOILCHI/IH, HMHTCHCHUBHOCTB CBE€TA Ha KOTOpOfI nUMeeT
OTIpeJieIEHHOE 3HAYCHUE) U TECOMETPUYUECKUE MapaMeTPhl TaHHOM JTMHUY.

Panee mHamMu ObTH pa3paboOTaHBl aANTOPUTMBI OOpPaOOTKM JaHHBIX, ITO3BOJISIIOINNAE W3MEPATh
XapaKTePUCTUKU PACTIPEACIICHHUS SPUTPOLMTOB 10 AeopmupyemMocT. OIUH U3 ITUX aJITOPUTMOB MBI
OKCIICPUMECHTAJILHO IIPOBCPUIIN Ha JUCKOBOM SKTaIUTOMETPC. briia HN3MCpCHa rpUHa
pacnpenenenus sputpouutos mo aedopmupyemoctu (RDWD — Red Blood Cell Distribution Width in
Deformability). Jns nHopmansHoro obpasa kpoBu Mbl nomyuwan RDWD=15%. B mokmame OymayT
paccMOTpeHbl KOHCTPYKIHS IMCKOBOTO JIa3€PHOTO SKTAIIUTOMETpa, TMPHUBEICHBI €r0 OCHOBHBIC
napameTpebl, a Takke 0003HaueHBI (PaKTOPHI, BIUSIOMINE HA IPOBEICHUE SKCIIEPUMEHTA.

PabGora BeIMONHEHA B pamMKax MEXIUCIUIUIMHAPHOTO HaydHoro tmpoekrta Ne 23-11106-03,
BBITIOJIHSIFOIIETOCS. B HMHTepecax MEXIUCIUIUIMHAPHON  HAay4YHO-00pa30BaTCIbHOM  IIKOJIBI
MOCKOBCKOTO YHUBEPCUTETA «DOTOHHBIEC M KBAHTOBBIC TEXHOJIOTHI).

KawueBbie ciaoBa: nedhopMUPYEMOCTb 3PUTPOLMTOB, Ja3epHas SKTAUUTOMETPUS, IIUPUHA
pacrpeneneHus 3pUTPOLUTOB 10 1eOPMUPYEMOCTH.

DISC LASER EKTACYTOMETER OF ERYTHROCYTES
M. S. Lebedeva, E. G. Tsybrov, S. Yu. Nikitin
M. V. Lomonosov Moscow State University, Moscow, Russia

Abstract. Disk laser ektacytometer was assembled and the first measurements were made to
determine the Red Blood Cell Distribution in Deformability (RDWD)

Keywords: erythrocyte deformability, laser ektacytometer, Red Blood Cells Distribution Width in
Deformability.
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ACCOIMAIIA TOJIUMMOPDPU3MA G5665T 'EHA DOHIOTEJIMHA-1 C YPOBHEM
SHJAOTEJMHA-1Y JIAI MY KCKOI'O IOJIA C APTEPUAJIBHOM T'MIEPTEH3UEN
Jlekosuu T.B.}, [IponnKO T.ILY I'opuakosa 0.B. bopomaBko O.H.Z, [Tapait I/I.H.Z, Komko O.1.°2
'Vupesxaenne obpasosanns "I poIHEHCKHIT FOCYIapCTBEHHBII MEIMIIMHCKHIT yHUBEpCHTET";
Pecniyonuka benapycs, I'poaao 230009, yi. 'opskoro, 80.

Yupesxienue 3apaBooxpaHeHns «[poHEHCKas yHHBEpCHTETCKas KIHHUKAY; PecryOnuka Bemapycs,
I'pomno 230017, 6ynsBap JleHnHCKOTO KOMCOMOIa, 52.

*TCocymapcTBeHHOE yupexkIeHHE 3apaBooxXpaneHns «[ poIHEHCKas 00IaCTHAs KIHHUIECKAs GONbHUIA
MEIMIMHCKON peadunuranumn»; Pecnyonuka benapycs, I'ponno 230027, yin. KommyHanbHas,2.

Lenpio uccnemoBanus sBIAETCS M3ydeHHe acconnanuu nomuMmopdmsma G5665T rena samoTennHa-1
(OT-1) ¢ yporHem OT-1 y Uiy My»XcKoro mojia ¢ apTepuaiibHoi runeprensuecii (Al'). O0cienoBaHbI
203 myxuuHbl B Bo3pacte 31-50 met, kotopele Obun pasnenensl Ha moarpymmsl (I1I1): TIT | - 66
MPAaKTHYECKH 3M0pOBBIX JNuIa Myxckoro moma, B III' Il — 137 myxumn ¢ Al 1-2 cremenwm.
['eHoTMIIMpPOBaHKE MPOBOIMIN METOJIOM MOJMMEPa3HOW LIEMHON peakiuy ¢ NpUMEHeHHeM Habopa
peareatoB «SNP-skcmpecc-PBy (HII® «Jlutex», P®). Mccnenosanme yposus OT-1 (B mr/mim)
NPOBOAMIM METOJOM MMMYHO(EPMEHTHOrO aHanu3a Ha puzaepe Tecan Sunrise ¢ HCIIONB30BaHHEM
Habopa peareHToB FineTest (Kutaif). Pe3ynmpTarel mnpoaHadn3upoBaHBI C HCIIOIBE30BAHUEM
nporpamMmbl STATISTICA 10.0. BeisiBieHo, uro pacnpezefieHre TeHOTUIIOB TOIUMOPGHOro JIOKyca
G5665T rena OT-1 B III'l u III'll cooTBeTCTBOBANIO OXKMAaEMOMY paBHOBecHIO Xapau-BaitHOepra,
(%2=3,5; p=0,17 u %2=0,005; p=0,99). Yposenr OT-1 B III" | cocraBun — 8,27 [4,29; 17,3], B II['ll —
11,04 [7,07; 28], (p=0,003). B IIT" | y nuix ¢ renoruniom GG yposens OT-1 6w 8,01 [3,87; 17,9], GT
- 7,92 [4,51; 9,77], TT — 15,9 [9,45; 17,1] (h=1,73; p=0,42). V nocwureneit amiens G yposerp DT-1 -
8,01 [4,11; 17,54], y HocuTene#t ammens T — 9,11 [4,62; 11,2], (p= 0,96). B I1II" 1l y nu1r ¢ rerHoTriom
GG yposenb OT-1 6wt 10,12 [6,9; 25,9], GT — 15,29 [8,4; 35,42], TT — 15,42 [9,51; 21,86] (h=1,5;
p=0,47). Y nocureneit aiens G yposeus IT-1 - 10,8 [7,07; 30,15], amnens T — 15,43 [8,4; 34,18],
(p=0,4). Ilpm mpoBenmeHum cpaBHUTENbHOrO aHamm3a KoHHeHTpamwii OT-1 mexmy [T un IIT1I
BEISBJICHBI JIOCTOBEPHBIE paznuuus npu HocutenbcTBe reHotuna GT (p=0,02), amrens G (p=0,03) u
amenst T (p=0,04). He BoisiBiieno acconmanuu-noaumopdusma G5665T rena IT-1 ¢ yposaem OT-1
KaK Yy 3I0pOBBIX JUL], Tak 1 y 1ull ¢ Al'. ¥ nanuentos ¢ Al ypoeHs OT-1 Bbllle, 4eM y IPaKTHYECKH
3JI0POBBIX JINL, IpK HocHuTenbeTBe reHotuna GT, amnens G u amtens T.

KuroueBsble cioBa: sHA0TENNH-1, apTepuanbHas THIIEPTEH3U, MY>KUHHBI, T€H, alJIeNb.

Hccredosanue svinonneno npu punancosoii noodepicke bPODOU
8 pamkax HayyHozo npoekma M23-078

ASSOCIATION OF ENDOTHELIN-1 GENE G5665T POLYMORPHISM

WITH ENDOTHELIN-1 LEVEL IN MALE PERSONS WITH ARTERIAL HYPERTENSION
T.W. Levkovich®, T.P. Pronko', O.W. Gorchakowa', O.N. Borodawko', I.L. Paray?, O.l. Coshco®

! Educational institution "Grodno State Medical University"; Republic of Belarus, Grodno 230009,
Gorky str., 80.

2 Healthcare institution "Grodno University Clinic"; Republic of Belarus, Grodno 230017, Leninsky
Komsomol Boulevard, 52.

3 State healthcare Institution "Grodno Regional Clinical Hospital of Medical Rehabilitation"; Republic
of Belarus, Grodno 230027, ul. Communal,2.

The study involved 203 men aged 31-50 years, who were divided into subgroups: | - 66 practically
healthy males, Il - 137 men with arterial hypertension of 1-2 degree. There was no association of the
G5665T polymorphism of the endothelin-1 gene with the level of endothelin-1 both in healthy
individuals and in individuals with hypertension. In patients with hypertension the level of endothelin-
1 is higher than in practically healthy individuals with the carriage of the GT genotype, the G allele
and the T allele.

Key words: endothelin-1, arterial hypertension, men, gene, allele.
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BJIUSHUE AMUHOKHCJIOT MOJIOYHOM CBIBOPOTKH HA BA3OMOTOPHYIO
N METABOJIMYECKYIO ®YHKIHIO ¥ CIIOPTCMEHOB B ITIOKOE U ITOCJIE
®U3NYECKON HATPY3KH

JlutBun @.b., bpyk T.M.

CMONEeHCKHI TOCYJapCTBEHHBIN YHUBEPCUTET CIIOPTa

Cratbs NOCBAIIEHA WM3YyYCHHUIO BIWSHUS OMONOOABKM HAa OCHOBE MOJIOYHOH CBIBOPOTKM Ha YPOBEHb
nepdy3uu B CHCTEME MUKPOLMPKYJSIIMM, MEXaHW3Mbl PETYILIIMUA WU YPOBEHb OKHCIUTEIHLHOIO
MeTaboJIM3M B MOKOE U NPy (pu3nyecKux Harpyskax. Pabota BeimonHeHa Ha OackerOomuctax ypoBHs KMC
W paspsma, KoTopele Ha TpoTsokeHnn 30 mHed npuHuMamn bAJl Ha OCHOBE MOJIOYHOHN CHIBOPOTKHL
[Ipumensimi MeTon Ja3epHOM OTITIIEPOBCKON (DIIOYMETpHUH B COYETAHWH C JIa3epHOI (ITyopeclieHTHOM
crekTpockonmeit. [IpogomkurensHOoCTh 3anucu 5 MUHYT. ONTHYECKUI 30H] YCTaHABIMBAIH Ha BOJSIPHON
MOBEPXHOCTH 4 majblila KUCTH crpaBa. PaccunThiBaiamM oOIIENpUHSTHIE TOKa3aTend. llomy4yeHHBIH
Marepuan o0pabOTaH CTATUCTUYECKH C HAXOXKIECHHEM CpelHel B3BENICHHOW BenwmunHBI (M) M OImmOKN
cpeaneit Bemaunabl (M). [Ipy poBeieHNK MApHBIX CPAaBHEHHMI YPOBHEH MOKa3aTeNleli BHYTPHU IPYIIIBI IPH
TMOBTOPHBIX U3MEPCHUAX, MCIIOJIL30BaIN KpI/ITepI/Iﬁ Bunkokcona. 3a YPOBEHL CTATUCTUYCCKU 3HAYUMBIX
pazmranii mprHIMany u3mMeneruns npu p < 0,05 u 0,01. B pesynbsrare uiccrienoBanusi ObIIO yCTaHOBJIEHO,
yro B nokoe nocne npuema bAJl na 16% (p<0,05) cHmxkaercs napamerp Mukporupkymsinuu (IIM), na
20% (p<0,05) pacteT HyTpUTHBHBIA KpOBOTOK (MHYyTp.), Ha 29% aMIUTUTyJa MHUOTCHHBIX KOJCOaHUit
(AM) © mIpaKkTHYECKH HEe M3MEHSETCS YPOBEHb OKUCIHUTENFHOTO MeTabomm3ma (camkenne HAJIH Ha 2%).
OynaxrmonansHeI dddexT bA/la ycunmBaercs Bo Bpemst ¢msudeckoit Harpys3ku (PH). Ilocne mpuema
BAJl B otBer Ha ®H Bemuumna [IM mosbimaerca Ha 74% (p<0,05), mokazarens Muytp. - Ha 39%
(p<0,05), Am - Ha 111% (p<0,01) ¥ moOBBIMIACTCS YPOBEHb OKUCIUTENbHOro Mertabomm3sma (HAH
camwkaerca Ha 14% (p<0,05)). Takum o0O0pa3oM, BBIpaKEHHBIH aKTONMPOTEKTOPHBIA 3pdexr BAJL
TPOSIBIISIETCS B YCIIOBUSIX (DU3MUIECKHUX HArPY30K.

KawueBble cioBa: CHOpPTCMEHBI, (U3UYECKUE HArpy3kH, OWOJ00aBKH, MHUKPOIHUPKYJISIINS,
peryisinus, KopepMeHTHI.

THE EFFECT OF WHEY AMINO ACIDS ON VASOMOTOR AND METABOLIC
FUNCTION IN ATHLETES AT REST AND AFTER EXERCISE

Litvin F.B., Bruk T.M.

Smolensk State University of Sports

The article is devoted to the study of the effect of a whey-based dietary supplement on the level of
perfusion in the microcirculation system, the mechanisms of regulation and the level of oxidative
metabolism at rest and during exercise. The work was carried out on basketball players of the CMC
and discharge level who took dietary supplements based on whey for 30 days. The method of laser
Doppler flowmetry in combination with laser fluorescence spectroscopy was used. The recording
duration is 5 minutes. The optical probe was mounted on the volar surface of 4 fingers of the right
hand. The generally accepted indicators were calculated.

The obtained material was processed statistically with the finding of the weighted average value (M)
and the error of the average value (m). When conducting paired comparisons of the levels of indicators
within the group during repeated measurements, the Wilcoxon criterion was used. Changes at p < 0.05
and 0.01 were taken as the level of statistically significant differences. As a result of the study, it was
found that at rest after taking dietary supplements, the microcirculation parameter (PM) decreases by
16% (p<0.05), the nutritional blood flow increases by 20% (p<0.05), the amplitude of myogenic
oscillations (Am) increases by 29% and the level of oxidative metabolism practically does not change
(reduction of NADH by 2%). The functional effect of the dietary supplement is enhanced during
physical activity (FN). After taking dietary supplements in response to FN, the value of PM increases
by 74% (p< 0.05), the index of Mnutr. - by 39% (p< 0.05), Am - by 111% (p< 0.01) and the level of
oxidative metabolism increases (NADH decreases by 14% (p < 0.05)). Thus, the pronounced
actoprotective effect of dietary supplements is manifested in conditions of physical exertion.
Keywords: athletes, physical activity, dietary supplements, microcirculation, regulation, coenzymes.
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OLEHKA COCTOAHUA MUKPOKPOBOTOKA Y TAHUEHTOB C COJIMJHBIMH
OIYXOJsiMHU

JlemexoBa B.A.l, TuxomupoBa I/I.A.Z, ITerpoueHko E.H.z, Kucnos H.B.!

'TBY3 SpocaBckoii obmacti «O6IacTHAs KINHAYECKAs OHKOIOTHYECKAs GOTBHHUIIA»

r. fIpocnasnb, Poccus

ATTTY um. K. Yimsckoro, Poccust, 150000 SIpocmagis, yi. Pecniy6nukanckas, 108/1

BeinonHeHa KOMITJIEKCHAs OLICHKA COCTOSHUS MHUKPOLMPKYJIALUY, CBEPTHIBAIOIIEH CHCTEMBI KPOBH U
€e PEOJIOTHYECKUMX CBOHCTB Yy TMAalMEHTOB CO 3JI0KAUYeCTBEHHBIMH HoBooOpazoBanusimu (3HO).
BousiBieHo HapylieHHe TepU(EpPHUUECKOr0 KpPOBOTOKA II0 THIy HIIEMHH, OOYCJIOBJIEHHOE
MOBBIIICHHBIM MHKPOCOCYAHUCTBIM TOHYCOM CO CHIDKEHHEM HYTPUTHBHOTO MHKPOKPOBOTOKAa M
OKHCIIMTENBHOT0 MeTabonn3Ma TkaHei. OnpeneneHHbIi BKIaJ B YMEHBIICHUE Ba30JMIaTaAllMOHHOTO
pe3epBa PEe3UCTHUBHBIX MHUKPOCOCYAOB B YCJIOBHUSIX OIYXOJIEBOTO POCTa BHOCHUT BBISIBICHHBIH B XOJIE
UCCIIeIOBaHUsl OUCcOalaHC COIEp)KaHUsl ra30MeIuaTopoB B IiasMe KpoBu (poct ypoBHS H,S u
CHIDKEHHE KOHIeHTpamu obuiero mysia merabonutoB NO). BeisiBIeHHBIE KOPPETSIMU COJEPKAHUSL
ra3oMeIMaTopoB B IJIa3Me C apaMeTpaMy reMocTa3a H peoJIOTHYECKIMHU CBOMCTBAMH KPOBH (YUCIIO
KOTOPBIX M TECHOTa CBs3W Bo3pacTaroT npu 3HO B cpaBHeHHMM C HOPMOI) YKa3pIBalOT Ha
BoBieueHHOcTh NO u H,S B mpoueccsl remocraza Ha pa3HbIX 3Tanmax M HX BIHSHHE Ha
(GYHKIMOHAIBHBIE  CBOWMCTBA  KJIETOK  KpOBU  (arperaTtHele  CBOWCTBA  TPOMOOIIMTOB |
MHUKPOPEOJOTHIECKHAE CBOWCTBAa SPUTPOLUTOB (IeOpMUPYEMOCTh M arperaiuio)). B cpaBHeHun c
HOPMOH Yy MNAalMEHTOB OTMEYEHO AKTHBUPOBAaHME CBEPTHIBAIOLIEH CHUCTEMBI KpPOBH (IOBBILICHHAs
arperanus TpOMOOIIMTOB, HHTEHCU(UKAIMS POTEOIUTHUECKOTO 3Tana GUOpHHOOOpa30BaHHs H BCEX
9TanoB GUOpUHOTeHe3a, COKpAIlleHHE BPEeMEHH CBEPTHIBAHUS KPOBH) M HEONIAroNnpHuaATHBIE W3MEHEHUS
MHUKPOPEOJIOTMYECKUX CBOMCTB 3PUTPOLIMTOB — MOBBIIICHHAS arperalys U CHIKEHHAs! CIOCOOHOCTD K
nepopmarun. [Ton BiusiHEIEM JOHOPOB OKCHIA a30Ta (HUTpomnpyccuaa HaTpus, SpermineNONOate) u
cepoBomopona (NaHS, GYY4137) ymeHnbinmuiack arperamus (OPMEHHBIX 3JEMEHTOB KpPOBH,
NOBBICHJIACH €€  CYCICH3MOHHAs  CTaOWIbHOCTh, CHHM3WJIAch HHTEHCHBHOCTH  IIPOLIECCOB
¢ubpuHOreHe3a M yJUIMHUIOCH BPEMS CBEPTHIBAHUS KPOBU KaK B HOPME, TaK M y HMalMeHTOB. Takum
00pa3oM, peryiaTopHbi 3PQPEeKT H3ydaeMbIX MOJIEKYJ Ta30MEHaTOpOB Ha CHCTEMY TIeMocTa3a
3aTparMBaeT Kak TPOMOOLMTApHBIM, TaK MW IUIa3MEHHBII KOMIIOHEHTHl T'eMOCTa3a. [pu
M30JIUPOBAHHONW  OIIGHKE arperaiud TPOMOOLMTOB M SPUTPOLMTOB OTMEUYEHO CHIKEHHE
arperupyeMoCTH KJIETOK KpoBH o1 BiausHueM q0HOpoB NO u H,S.

KnawueBble  ca0oBa:  MHUKPOUMPKYJSIIUS,  TEeMOPEOJOTHS,  TEeMOCTa3,  3JI0KAYeCTBEHHBIE
HOBOOOpA30BaHUs, ra30MEANATOPEI.

STUDY OF MICROCIRCULATION IN PATIENTS WITH SOLID TUMORS

V.A. Lemehova?, I.A. Tikhomirova®. E.P. Petrochenko?, N.V. Kislov!

'Regional Clinical Oncology Hospital, Yaroslavl, Russia

2YSPU named after K.D. Ushinsky, Russia, 150000 Yaroslavl, Respublikanskaya str., 108/1

Abstract. Assessment of the state of microcirculation, the blood coagulation system and its
rheological properties in patients with solid tumors revealed an ischemic type of peripheral blood flow
disturbances due to increased microvascular tone with a decrease in nutritional microcirculation and
oxidative metabolism of tissues. A certain contribution to the decrease in the vasodilatation reserve of
resistive microvessels under conditions of tumor growth is made by the imbalance in the content of
gasotransmitters in the blood plasma (an increase in the level of H,S and a decrease in the
concentration of the total pool of NO metabolites). It was shown the effect of NO and H,S at different
stages of the blood coagulation process and their influence on the functional properties of blood cells
(aggregate properties of platelets and microrheological properties of erythrocytes (deformability and
aggregation)).

Keywords: microcirculation, hemorheology, hemostasis, solid tumors, gasotransmitters.
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MUKPOPEOJIOI'UA SPUTPOLUTOB Y BOJIbHBIX 3JIOKAYECTBEHHBIMU
HOBOOBPA30BAHUSMU (3HO) U EE USMEHEHUSA 1101 BIUSIHUEM JOHOPOB
I'ABOTPAHCMUTTEPOB

JlemexoBa B.A.z, Kucinos H.B.z, TuxomupoBa nAL ITerpouenko EILY, MypaBreB AB!
'dI'BOY BO «SIpocnaBckuil roCcy1apCTBEHHBIN N1€JarOrH4eCKUil YHUBEPCUTET UM.

K.A. Yumackoroy; Poccus, 150000 Spocnasis, yin. Pecnyonukanckas, 108/1,

2OI'BOY BO «Spocnasekuii roCyIapCTBEHHBIN MEAUIIMHCKAN yHUBepcuTeT», Poccus, 150000
Spocnasns, ya. PeBomounonHas, 5

Hapymenns MHUKpOIMPKYISIIANA TPH 3J0Kad4eCTBEHHBIX HOBooOpazoBanmsax (3HO) 3HaumrtenpHON
Mepe MOryT ObITb OOYyCIOBJIEHBl  HETaTUBHBIMH HM3MEHEHHMSMH MHUKPOPEOJOIMYECKHX CBOWCTB
3puTpounTOoB: UX AehopmupyemoctH ([19) u arperamuu (AD). Llenbto uccnenoBanus ObLIO N3yYEHHE
MHUKPOPEOJIOTHYECKUX OTBETOB 3PUTPOLUTOB OOJNBHBIX JHUII HA AOHOPHI razoTpancMurrepoB (I'T). B
rpynme 370poBeix Ul (n=15) u y 6oasHBIXx 3HO (n=20) peructpuposanu /I3 u AD 3puTponuToOB 10
nocje MHKyOanuu KIeTok ¢ Hutponpyccunom Hatpus (HITH, 100 MxM), ruapocynbduaoMm HaTpust
(NaHS, 100 MxM), oTnmenbHO W MpH MX OAHOBPEMEHHOM JAeWCTBUMU. Ha TeHSIX 3pUTpPOLUTOB
OIICHWBAJIM WX MHUKpopeoJorudeckne otBeTsl Ha ['T. CpaBHEHHE MUKPOPEOIOTHUECKOTO Mpodhuiei
sputporuToB 007pHBIX 3HO m 3mopoBBIX nuI mokaszano, 4ro D m AD pasmmuamucek (p<0,05).
OtnensHo HITH u NaHS nossimianu /19 Ha 9-11% y 6onbHbix 3HO, coBMecTHOE UX NEHCTBHE AaBallo
13% npupocrt. Ilpu sTom, yBenuuenue [ID mocne nHKyOanum ogHOBPEMEHHO C AByMs JoHopamu T
0b110 MOocToBepHO OobmuM, YeM Toabko ¢ HITH (p=0,003) u ¢ NaHS (p=0,018). Camxenne AD mox
BiausiHueM oTAenbHbIX goHopoB I'T (HIIH m NaHS) cocraBumo 25 u 33%, coOOTBETCTBEHHO.
CoBmectHoe npuMeHenne aByX ['T camxkano AD Ha 39%. D10 nocToBepHO OoJbIIe, YeM OTIEIbHOE
neiicteue I'T (p=0,045). BoccraHoBneHHBIE TeHH 3pUTPONHUTOB y OombHBIX 3HO moBbItmamm
neopMUpyeMocTb, B OTBET Ha JOHOpHl ['T, cXOAHBIM O0pa3oM C MHTAaKTHBIMH SPUTPOLMTAMH U
COBMeECTHOe JieiicTBue IBYX A0HOPOoB I'T BBI3bIBamM Heckonbko Oombinuit 3ddext (p=0,004), uem
OTIENBHOE UX UCIOIb30BAHHE.

KiroueBble ci10Ba: 3710Ka4eCTBEHHBIE HOBOOOPA30BaHUS, 3PUTPOLUTHI, Ta30TPAaHCMHUTTEPHI,
MHUKPOPEOIIOTHSI

MICRORHEOLOGY OF ERYTHROCYTES IN PATIENTS WITH MALIGNANT
NEOPLASMS (MN) AND ITS CHANGES UNDER THE INFLUENCE OF DONOR
GASOTRANSMITTERS

V.A. Lemekhova?, N.V. Kislov?, I.A. Tikhomirova®, E.P. Petrochenko’, A.V. Muravyov*

' "Yaroslavl State Pedagogical University named after K.D. Ushinsky"; Russia, 150000 Yaroslavl,
Republican str., 108/1,

2"Yaroslavl State Medical University", Russia, 150000 Yaroslavl, Revolutsionnaya str., 5

The aim of the study was to study the microrheological responses of erythrocytes of sick individuals to
the use of gas transmitter (GT) donors. In the group of healthy individuals (n=15) and in patients with
malignant neoplasms (n=20), DE and AE of erythrocytes were recorded before after incubation of
cells with sodium nitroprusside (SNP), sodium hydrosulfide (NaHS). The erythrocyte ghosts were
prepared and the change in their DE under the influence of GT was evaluated. Comparison of the
microrheological profile of erythrocytes in cancer patients and healthy individuals showed that DE and
AE differed (p<0.05). Separately, SNP and NaHS increased DE by 9-11% in patients with cancer,
their combined action gave a 13% increase. At the same time, the increase in DE after incubation
simultaneously with two GT donors was significantly greater than with only SNP and NaHS. The
decrease in AE under the influence of individual GT donors (SPN and NaHS) was 25 and 33%,
respectively, and the effect of the joint action was 39%. Recoved erythrocyte ghosts of in patients with
cancer increased deformability in response to GT donors, similarly to intact erythrocytes.

Keywords: malignant neoplasms, erythrocytes, gasotransmitters, microrheology.
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CEINICUC-WHAYIIMPOBAHHBIE N3MEHEHUS COKPATUTEJIbHON ®YHKIIUA
JIUMO®ATUNYECKHUX Y3JIOB KPbIC

Jlo6os I'. 1.

Wucturyt uznonoruu um. U.I1. [TaBnoBa PAH, Poccus, Cankr-IletepOypr, Ha6. MakapoBa, 6

JlumdaTtrueckass cucTeMa B OpPraHU3Me TETUIOKPOBHBIX SIBIISIETCS BaKHEHIIMM  YYaCTHHKOM
MMMYHHOTO IIpOLIECCa, IEPEHOCS AaHTUICHbI, AHTUTEHIPE3CHTUPYIOIIUE KJIETKH, JIUM(pOLHUTHI,
XEMOKHUHBI U IUTOKUHBL. JInMda Ha myTu ciiegoBaHus OT MeCT 00pa30BaHUs O BNAICHUS B KPYIIHbIE
BEHBI LIeU 0053aTeNIbHO MPOXOAUT uepe3 tumbarndeckue y3isl (JIY). B coctas xancynst JIYV Bxonut
3HAYUTEJIBHOE KOJMYECTBO mIaakoMmblmieyHblx Kierok (I'MK), cuHXpoHHBIE pUTMHYECKHE
COKpAILleHHsI KOTOPBIX SIBJISIFOTCS OCHOBHBIM (hakKTOPOM, 00€CIIEUHBAIOIIEM MPOJABHKCHHUE JIUMPBI 110
cunycam JIY u Bbixon nuMmdsl B 3¢depeHTHBIE JMMbaTnieckue cocyabl. bynyun BakxHeHIHMU
MMMYHHBIMH opraHamu, JIY BoBieKaroTCsl B pa3lW4Hble BOCHIAJIUTEIbHBIE 1 UMMYHHBIE IPOLECCHI.
Hamu m3yuena coxparurtensHas ¢ynkuus JIY npu mogenupoBanuu cerncuca. Cencuc MoaennpoBain
Ha KpbIicax JuHUH Wistar MocpecTBOM JTUTHpOBaHuA-yHKIMK ciienol kumku (CLP). bpeokeeunsie
JIV uccnenoranu yepe3 24 yaca nocie oneparuu CLP. JIY pa3smerianu B kamepe muorpada, uepes
KOTOPYIO IIOCTOSIHHO MpOTeKal (U3HOIOTHYECKUIl pacTBOp, B KOTOPBIA 0OABIISIIM TECTOBBIE
BelleCTBA. ¥YcTaHOBIEHO, 4To JIY kpbic ¢ CLP umenu HU3KHIM ypOBEHb TOHYCa U HE T€HEPUPOBAIU
(azHble cokpamieHus, xapakTepHble st JIY Kpbic KOHTpOIbHOHM rpynmbl. COKpaTHTENbHAS PeaKIus
Ha ¢enmwndpun (PhE) JIY kpeic ¢ CLP Obuta cumkena go 39,6+4,1% ot orsera JIY Kpbic
KOHTPOJIGHOM Tpymmbl, HO Bo3pacTama mnpu nobaBiennn B pactBop 1400W, uemexokcmba u
nponapruriuiuHa. Takum o0pa3oMm, BOcHaleHHe WHTHOWPYEeT COKpaTHTeNbHYI ¢yHkuuio MK
karcyibl JIY mocpencrBoM skcnpeccun HHIynuOmwibHo NOS, COX-2 u 1ucTaTHOHUH-Y-JTHA3bI, YTO
compoBoxaaerca obpazoBanueM NO, mnpocTarnaHgMHOB € AWIATATOPHBIMH —CBOMCTBAMHM U
cepoBogopona. MurubupoBanue cokpaturenbHoi ¢yHkumun ['MK kamcynst JIY mpu BocmaneHuu
CO3J1aeT ONTUMAJIbHBIC YCIOBUS IS THIIEPTPOPHH U peMmoaenupoBanus JIY.

KiroueBble cioBa: muMpaTHIecKue y37bl, COKPAIIEHHE, CETICUC

®dunHancoBas noaaepxkka: rpant PH® Ne 22-25-00108.

SEPSIS-INDUCED CHANGES IN CONTRACTILITY FUNCTION

LYMPH NODES OF RATS

G.l. Lobov

I.P. Pavlov Institute of Physiology of the Russian Academy of Sciences, Russia, St. Petersburg, nab.
Makarova, 6

Abstract. The lymph nodes (LN) capsule contains a smooth muscle cells (SMCs), whose synchronous
rhythmic contractions are the main factor that ensures the movement of lymph through the sinuses of the
LN and the exit of lymph into the efferent lymphatic vessels. Sepsis was modeled in Wistar rats by caecal
ligation-puncture (CLP). The LN was placed in the chamber of the myograph, through which the saline
solution was constantly flowing, to which the test substances were added. It was found that the LNs of rats
with CLP had a low level of tone and did not generate phasic contractions characteristic of the LNs of rats
in the control group. The contractile response to phenylephrine (PhE) of the LNs of CLP rats was reduced
to 39.6+4.1% of the LN response of control rats, but increased when 1400W, celecoxib, and
propargylglycine were added to the solution. Thus, inflammation inhibits the contractile function of the LN
capsule SMC through the expression of inducible NOS, COX-2, and cystathionine-y-lyase, which is
accompanied by the formation of NO, dilatory prostaglandins, and hydrogen sulfide.

Keywords: lymph nodes, contraction, sepsis.

© Jlo6os I'.H1., 2023
58



MUKPOLMPKYJIANA 1 TEMOPEOJIOTI A

YK 616-092

BJIMSTHUE JIMPATVIYTHJIA B KOMBUHAIIMM C TKAHEBOM BUOCTUMYYJISIIIUEN
HA MUKPOIUPKYJISAIINIO TP HOPMAJIBHOM N HAPYIIEHHOM YTJIEBOJHOM
OBMEHE Y BEJIBIX KPbIC

Jloiiko JI. /1., CrermanoBa T.B., CaBkuHa A.A.

Caparosckuit IMY um. B.1. Pazymosckoro; Poccust, 41012, Capatos, yn. b. Kazauss, 112

Llenbto HacTosiie pabOTHI SIBISUIOCH M3YyYCHHME BIMSHUS JMPArIyTHIAa B KOMOMHAIIMM C TKaHEBOH
OrocTUMYNIALMEH HA MUKPOLUPKY/ISIIUIO IPY HOPMAJIbHOM M HapyLIEHHOM YITIEBOIHOM oOMeHe. Jlist
JOCTWOKEHHS LIENIM MCCIIEAOBaHUS ObLUTH CMOAETUPOBAHBI 4 3KCIIEPUMEHTANIbHBIC TPYIIIBI )KUBOTHBIX:
KOHTPOJIbHAS IPyINIa C UHTAKTHBIMU XKMBOTHBIMH, I'PYIIIa CPAaBHEHUS — JKUBOTHBIE C HAPyLICHUIMHU
YIJIEBOAHOTO OOMEHA, BbI3BAHHBIMH BBEICHUEM aJUIOKCAHA, ONbITHAS rpymnmna Nel — KpbIChL, KOTOpEIM
BBITONHSJIOCH BBEICHNE JTUPAnTyTH/Ia U TPOBOJIMIIACH ayTOTPAHCIIIIAHTALIMS TTOJIHOCIIONHOTO KOXKHOIO
nockyta (ATTIKJI) Ha ¢oHe HOpMANBHBIX MMOKa3aTeNe yriaeBoIHOro oOMeHa, OnbITHAs rpymmna Ne2 —
KPBICHI, KOTOPBIM BBOMWIN JupartyTua u BeimmonHsum ATIIKJI Ha dhoHEe HapyIIeHHOTO YITIEBOTHOTO
obOmeHa. [1J1s1 OLICHKH COCTOSIHUSI MUKPOUUPKYIISIIIMU UCTIOIB30BAIA METOJI J1a3epHOI JOMIUIEPOBCKOM
droymeTpun, a TakKe ONpeAessUId KOHIEHTPALHWI0 B CHIBOPOTKE KPOBH MapKEpOB aKTHBAI[UH
SHAOTENUS U aHruoreHeza metogomM UMA. B pesynbrare NpoBEICHHBIX UCCIEIOBAaHUN YCTAHOBIICHO,
YTO MpUMeHeHue Juparmytuia B komOmHanmu ¢ ATIIKJI nmpu HapymieHHOM yriieBogHOM oOMeHe
IIOBBIIIACT HCp(bySI/IIO KOXH, TIIO3BOJIACT ILOGI/ITBCSI MaKCHUMAaJILHOTO CHMIKEHMS IIOBBIIICHHOM
KOHLIEHTPALM MapKepOB aKTHBALUK SHAOTEIHS B KPOBH, IPH 3TOM HE CONMPOBOKAACTCS KyMYJISILIUEH
runorimkeMudeckoro addexra. Takum oOpazom, KOMOMHHPOBAHHOE TMPHUMEHEHHE JHUPArTyThia U
ATIIKJI oka3bIBaeT CTUMYJIUPYIOIIEE BIUSHIE Ha MUKPOLUPKYIISIHIO.

KiroueBsble c10Ba: MUKPOIIMPKYJISAINS, YIJICBOIHBIH OOMEH, IMPArTyTHI, TKAHEBAass OMOCTUMYJISIIHSL.

EFFECT OF LIRAGLUTIDE IN COMBINATION WITH TISSUE BIOSTIMULATION
ON MICROCIRCULATION IN NORMAL AND DISTURBED CARBOHYDRATE
METABOLISM IN WHITE RATS

D.D. Loyko, T.V. Stepanova, A.A. Savkina

Saratov State Medical University named after V.l. Razumovsky; 112 B. Kazachya str., Saratov,
41012, Russia

The aim of this study was to investigate the effect of liraglutide in combination with tissue
biostimulation on microcirculation in normal and disturbed carbohydrate metabolism. To achieve the
goal of the study, were modeled 4 experimental groups of animals: a control group with intact animals,
a comparison group — animals with carbohydrate metabolism disorders caused by the introduction of
alloxan, experimental group Nel — rats who were administered liraglutide and the skin flap
autografting (SFA) was performed against the background of normal indicators of carbohydrate
metabolism, experimental group Ne2 — rats who were injected with liraglutide and performed SFA
against the background of impaired carbohydrate metabolism. To assess the state of microcirculation,
was used the method of laser Doppler flowmetry, and the concentration of markers of endothelial
activation and angiogenesis in the blood serum was determined by the ELISA method. As a result of
the conducted studies, it was found that the use of liraglutide in combination with SFA with impaired
carbohydrate metabolism increases skin perfusion, allows for a maximum reduction in the increased
concentration of endothelial activation markers in the blood, while not accompanied by a cumulative
hypoglycemic effect. Thus, the combined use of liraglutide and SFA has a stimulating effect on
microcirculation.

Key words: microcirculation, carbohydrate metabolism, liraglutide, tissue biostimulation.
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IMOPTATUBHBIE MYJIbTUMOJAJBHBIE AHAJIM3ATOPHBI B IUATHOCTHUKE
MUKPOLUPKYJJIATOPHO-TKAHEBBIX CUCTEM OPI'AHU3MA YEJTOBEKA

B KOCMMNYECKUX UCCIIEAOBAHMAX

Jloxtronosa 10.1.}, Cunopos B.B.Z, Kapkmx E.B.Y DegopoBud A.A.3'4, [ynaes AB.!
'OI'Y umenn U.C. Typrenesa; Poccust, 302026 Opéi, yi1. Komcomonsckasi, 95
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*dIBY «HMUL] TIIM» M3 P®, Poccus, 101990 Mocksa, IlerpoBepurckuii nepeynox, 10/3
4I“HI_[ P® — UMBII PAH, Poccus, 123007 Mocksa, XoporeBckoe 1mocce, 76 A

[Ipu nonagaHuu 4enoBeKa B HEBECOMOCTh BKIIHOYAIOTCS aJalTAlMOHHBIC MEXaHU3MbI, HAalIPaBJICHHbIE
Ha KOMIICHCAIMIO IiepepacipenencHus o0bemMa KpoBu B opranusme. JlanHas pa0Oora moCBsIIEHa
W3yYCHHIO H3MEHEHUH MUKPOLMPKYISATOpHO-TKaHeBbIX cucteM (MTC) B ocTpoM mepuoae aganTanun
K YCIOBUSIM HEBECOMOCTH MpPH pPEaTbHOM KOCMHUYECKOM TOJETE C TOMOIIBI0 IOPTATHBHBIX
MYJIbTUMOJANBHBIX AHAIU3aTOPOB MHUKPOLUPKYJSLIUM KPOBH M OKHCIHMTENBHOTO MeTabonu3ma
TkaHel. AHanmu3aTopbl «JIASMA-I1I®» (OO0 HIIIT «JIA3BMAY) ¢ GecipoBoHOM Mepeaayei JaHHBIX
peanu3yoT METOABI JIA3EPHOU JOMTUIEPOBCKON (hIIOyMETpUH B (PIyOPECIIEHTHOMN CIIEKTPOCKOIINH, YTO
MO3BOJISIET OCYIIECTBIATh KOMIUIEKCHYIO nuarHoctuky MTC koxu denoBeka. HMccinegoBanust
MPOBOAWINCH MpPU YydacTHM »HKumaxa wmuccuu OII-20 B pamkax BBIIOJHEHHSI SKCIIEPUMEHTA
«JIABMA» Ha 6opTy MexayHapoJHONH KOCMUYecKoi craHumu (9 nHel, HauuHas cO BTOPBIX CYTOK
mmoJieTa), a TaKke Ha 3emye Ha 3tamax A0 (9 mHel) u mocie (5 muelt) monéra. B xauecTBe obmacteit
uHTEepeca ObUTM BbIOpaHBI BUCKM, Hapy>KHas IIOBEPXHOCTh IUCTAIBHBIX OTIEJIOB IPEIUICbs,
BOJISIPHAS. TIOBEPXHOCTH AMCTALHOW (pajlaHTH TPEThUX MaNbIEB PYK M MEPBHIX MajblieB Hor. B
najpljax HOI' IOKa3aTCjib MHUKPOLUPKYJISAIHUU KPOBH CHHKACTCA Ha 2-¢ CYTKHM HaxO0XIACHHUA B
HEBECOMOCTH W 3HAYUTENBHO BO3pACTaeT Ha 5-¢ CYTKM BMECTE C aMIUIUTYAaMH CEpIEHHBIX
OCHI/IHHHHI/Iﬁ, 4TO TOBOPUT O MOCTEIIEHHOM ajalraguyu opraivMsmMa B BHJAC AKTHBAllUW IHPUTOKaA
apTepualibHOW KpoBM K HoraM. CHW)KEGHHE aMIUIUTYJ] HEHpPOTEHHBIX M MHOTCHHBIX KOJICOaHM
MHUKPOKPOBOTOKAa B BHCKax Ha 2-€ CyTKM HOJETa, CyIs IO BCEMY, SIBISIETCS Ba30KOHCTPUKTOPHBIM
MeXaHHU3MOM OOpBOBI ¢ yBeIHUYeHHEM 00beMa KPOBU B BEpXHEH IOJIOBUHE Tella. ITO MOATBEP)KIAETCS
YBEJIIMYCHUEM aMIUTUTYJ] MHUOTEHHBIX KOJICOaHWM Ha 5-¢ CYTKHM BO BpeMs NMPUTOKA apTepHaIbHON
KpOBM K NauplaM Hor. B Koxke BHCKOB Takke HAOJIOAAeTCsl YMEHBIIEHHE HOPMHPOBAaHHON
ammutyael - payopecueniuun  kopepmenta NADH (moBbllieHHe aKTHBHOCTH OKUCIUTEIBHOTO
MeTabonmM3Ma) ¢ OJHOBPEMEHHBIM €€ YBEIMYCHHEM (CHIDKEHHE AaKTUBHOCTH OKHUCIHTEIHLHOTO
MeTa0oJIM3Ma) B MANbLAX HOT, YTO CBA3aHO C MepepachpeeleHreM 00bEMa UPKYITUPYIONIEH KPOBH B
BEPXHIOIO 4acTh Tesa. B pykax n3meHenus napamerpoB MTC Obuin He3HauuTenbHBIMU. [lonydeHHbIe
3HaHUS [TO3BOJIAT YIYYIIUTH IPOLECC MOATOTOBKH JIFOACH K KOCMUYECKUM MOJETaM.

KaroueBbie c10Ba: MUKPOIUPKYJISIIINS KPOBH, OKHCIHTEIBHBIA METa00JIN3M TKaHEH, HEBECOMOCTb.

PORTABLE MULTIMODAL ANALYZERS IN THE DIAGNOSIS OF
MICROCIRCULATORY AND TISSUE SYSTEMS OF THE HUMAN BODY IN SPACE
RESEARCH

Yu.l. Loktionova®, V.V. Sidorov?, E.V. Zharkikh!, A.V. Dunaev'

Jloktronosa 10.11.}, Cunopos B.B.2 Kapkmx E.B. DegopoBud A.AR JynaeB AB!

! Orel State University named after I.S. Turgenev; 95 Komsomolskaya str., 302026 Orel, Russia
ZNPP "LAZMA"; Russia, 123458 Moscow, Tvardovsky str., 8

S*NMIC TPM" Ministry of Health of the Russian Federation, Russia, 101990 Moscow, Petroverigsky
Lane, 10/3

*GNC RF — IMBP RAS, Russia, 123007 Moscow, Khoroshevskoe highway, 76 A

Abstract. The work is devoted to the study of the microcirculatory-tissue systems adaptation
mechanisms to real microgravity conditions. In response to the outflow of blood in the legs, the inflow
of arterial blood into the microcirculatory bed is gradually activated, while vasoconstriction of blood
vessels is started in the temples to combat the increased volume of circulating blood.

Key words: blood microcirculation, oxidative tissue metabolism, microgravity.
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BO3MOXXHOCTHU MOHUTOPUHI'A MUKPOLUPKYJATOPHO-TKAHEBBIX CUCTEM
BO BPEMS$I CHA C MIOMOILIBIO MOPTATUBHBIX MYJIbTUMOJAJIBHBIX
AHAJIM3ATOPOB
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3oI'BY HMULL TpaBmarosioruu u oproneauu uM. H. H. Ilpuoposa, r. Mocksa, PD

AKTUBHOE Pa3BUTHE COBPEMEHHOrO OOLIECTBAa, YBEINYEHHE KOIHUTHBHOM HArpy3KH, MOBEIICHHBII
YPOBEHb cTpecca U Apyrue (pakTopsl NPUBOAST K MIMPOKOMY PACIPOCTPAHEHHIO IPOOJIEM CO CHOM, O
MHOTHX M3 KOTOPBIX OTCYTCTBYET MH(pOpMauus O MPUIMHAX MX BO3HUKHOBEHHS U 3PQPEKTHBHOCTH
CUMITOMATHYECKOTO JieueHus. B CBsI3M ¢ YeM NepCHeKTUBHBIM BHUAWUTCS MOHMTOPUHT
nepugepruvecKoro KPOBOTOKA M OKUCIUTEIBHOTO MeTaboIM3Ma TKaHeH Bo BpeMs cHa. Llenbio naHHOI
paboThl SBUJIOCH H3yYeHHE BO3MOXKHOCTH MOHHTOPHHTa MHUKPOLMPKYISTOPHO-TKAHEBBIX CHUCTEM
(MTC) opranuzma uenoBeka Bo BpeMs cHa. [lopratuBHbie ycTpoiicTBax «JIASMA-II®» (OO0 HIIII
«JIABMA») peanm3yloT Ja3epHyK JOIIUIEPOBCKYI0  (IoyMeTpuio ©  (IIyOpPECICHTHYIO
CIIEKTPOCKONUIO Ayig  peructpauuu  napamerpoB MTC, a Takke OCYLIECTBISIIOT HW3MEpPEHUE
TEMIEpaTyppl KOXXH M OECNpoBOAHYIO TepeAady JAaHHbIX Ha TEpCOHAJbHBIA KOMIIBIOTED.
HccnenoBanns mpoBoaMIIMCh Ha 4 yCIOBHO-370pOBBIX A00poBombiax (1 M, 3 JK) B HouHOE Bpems
cytok (c 00:00 mo 7:00 4) Bo BpeMsI CHa B TIOJIOXKEHHUH JIEKA HA CIIMHE, BPeMS KKIOTO W3MEPEHHS
cocTaByso oT 6 g0 7 yacoB. YcrpoiictBa «JIABMA-II®» pacrnonaranich CUMMETPUYHO CIpaBa U
cJIeBa Ha ThUIBHBIX CTOPOHAX 3arsicTUi (5 u3MepeHuil) U Ha JaIOHHON OBEPXHOCTH MPOKCUMAaIbHBIX
¢damanr 3 mamereB pyk (5 usmepenuit). llomydeHHbie 3amucu pazOuBanuch Ha (parmeHTsl mo 10
MUHYT, Ui KaXJOr0 M3 HUX PACCUUTHIBAINCH CPEAHMH TOKa3aTelb MUKPOLMPKYJISALUUU KpPOBH,
aMIUTUTYAbl KOJICOAHWH KpPOBOTOKA, XapakTepU3YIOUIMX aKTUBHOCTh MEXaHU3MOB DETYISALUH
MHUKPOLIMPKYJSIIMK KPOBH, HYTPUTHBHBIH M IIYHTOBOH KpPOBOTOK, HOPMHpPOBAaHHAS aMIUIMTYyIa
duyopectieHiiun  KoepMeHTa  OKHMCiuTedbHOro  Merabommsma  TkaHeir NADH  (Anapw)-
OnHOBpeMeHHO ¢ peructparueit napamerpoB MTC npoBoauiack 3auch 3IEKTPOdHIIE(ATOrPaMMBI €
nomomipio ycrpoiictBa «Heipor-Cnektp-3» (OOO «Heitpocodt»). ¥V BonmoHTépoB Habmogaercs
MHIMBUAYyanbHas AuHamuka napamerpoB MTC Bo Bpemsi cHa, ofHaKo OOHapyKeHbI M OOIIHe
naTTepHsl. Tak, HampuMep, COOTHOIIEHHE HYTPUTUBHOTO M UIYHTOBOTO KPOBOTOKAa AKTHBHO
u3MeHseTcsl Bc€ BpeMs u3MepeHuil. Takke BO BTOPOH MOJOBMHE HOYHM HAOINIOAETCS YMEHbIIECHUE
BKJIa/1a HyTPUTHBHOTO KPOBOTOKA B OOLIYIO NMepdy3uro TKaHeH KPOBBIO U €ro aOCOMIOTHBIX 3HAYCHUI
OJTHOBPEMEHHO C YMEHBIIEHHEM aMIUINTYZ MHOTEHHBIX OCHWUILIIMA U POCTOM Apnapn. ITO
CBUJICTENILCTBYET O Ba3OKOHCTPUKIIUM M CHIKCHWH OKHCIHMTEILHOIO MeTabojm3Ma BO Bpems (a3
obicTporo cHa. Takum 00pa3oM, MOJyYeHHbIE PEe3yJIbTaThl MOKA3bIBAIOT BO3MOXHOCTD [UIUTEEHOTO
moHutopuHra MTC opranuzma uyenoBeka BO BpeMsl CHA JJs TOJYy4YEHHS JAOIOJHUTEIBHON
JUarHOCTHYECKON HH(POPMAIIUH ITPU COMHOJIOTMYECKUX PACCTPONUCTBAX.

KaroueBble c10Ba: MUKPOIMPKYJIAINS KPOBH, OKHCIUTENLHBIA MeTa00TU3M TKaHEH, COH.

MONITORING CAPABILITIES OF MICROCIRCULATORY AND TISSUE SYSTEMS
DURING SLEEP USING PORTABLE MULTIMODAL ANALYZERS

Y.1. Loktionova', E.V. Zharkikh', V.E. Parshakova', V.V. Sidorov?, A.l. Krupatkin®, A.V. Dunaev*
! Orel State University named after 1.S. Turgenev; 95 Komsomolskaya str., 302026 Orel, Russia

2 NPP "LAZMA"; Russia, 123458 Moscow, Tvardovsky str., 8

¥ N. N. Priorov Research Institute of Traumatology and Orthopedics, Moscow, RF

Abstract. The paper presents the primary results of long-term monitoring of microcirculatory-tissue
systems of human body during sleep using portable multimodal analyzers of blood microcirculation
and oxidative tissue metabolism.

Key words: blood microcirculation, oxidative tissue metabolism, sleep.
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HAPYHIEHUE MUKPOPEOJIOTHYECKHUX TAPAMETPOB KPOBHU I1PU COLIUAJIBHO
3HAYNMBbIX 3ABOJIEBAHUAX

JIyrosmos A.E.", Epmomuncknii ILB.Y, Typdunkens FO.I.Y, Iisrayk JLU.}, Mypasses A.B.2,
Ipuesxes A.B.

"MockoBckHit rocyaapcTBeHHbli yauBepcuter uMern M.B. Jlomosocosa, Mockaa, Poccus, 119991,
JlennHckue ropsl 4.1, cTp. 2

ZHpOCHaBCKHﬁ rocyapcTBeHHbIN negarornyeckuii yausepcutet umenu K.J{. Ymmuckoro,
Spocmasns, Poccus, 150000, yn. PecrryOnmkanckas, 1.108/1

Muxpopeonoruyeckue mapamerpsl (MII) 3pUTpOLMTOB CHJIBHO BIMAIOT HAa TEKY4eCTh KPOBU H,
CJIEZIOBATEIbHO, HA MUKPOLMPKYJIIIHIO KPOBU U 00Iee COCTOSHUE OpraHM3Ma dejoBeka B IenoM. K
9THM TMapaMeTpaM IPUTPOLUTOB OTHOCATCS XapaKTEPUCTHKH OOpaTHMOW arperanuu u aedopmanuu
SPUTPOLUTOB B CABHIOBOM MOTOKE, & TaKKe MapaMeTphl arperauuu TpoMOouuToB. Hammume Takux
COLMAIbHO 3HAYMMBIX 3a00JIeBaHUIl, Kak apTepualibHas TUIEPTeH3Ws, CaxapHbli auabeT u
MOCTKOBUHBIN CUHAPOM, MOKET U3MEHATh MI L.

PaboTa HampaBieHa Ha UCcIeOBaHWE M3MEHEHHWH arperamuy 3pUTPOLUTOB, X JAePOpMUPYEMOCTH,
arperanyy TPOMOOLIMTOB, CKOPOCTH KalMJUIIPHOTO KPOBOTOKA MPH YKAa3aHHBIX BBIIIE HATOJOTHSIX.
st uamepennst MIT in Vitro ucmonb30Baguch METOBI JTa3epHON TH(MPAKTOMETPUN U arperOMETPHH,
TYpOMIUMETPHH, ONTUYECKOTO MUHIETA. J[JIs OLIEHKM CKOPOCTH KAaNWJUIAPHOTO KPOBOTOKA IN VIVO
UCIIOJIB30BAJICS. METOJ IHU(POBON KaMIUIIPOCKOIIUH.

Pesynprarel 000N cepun U3MEPEHHUN Ha TPYIINE 3A0POBBIX 10OPOBOJIBLEB U HECKOIBKHUX IPYIIAax
MAlMEHTOB, CTPAJAIONINX apTepUalbHONW THIEpPTEeH3Uel, caxapHbM auabeToM 2-ro THNa |
MOCTKOBUJHBIM CHHIPOMOM CBHJIETENILCTBYIOT O 3HauMTelnbHOM Hapymenun MII. B wactHocTH B
rpyIIe NaqUeHTOB C apTepUajbHOM TMIEPTEH3UEH U CPEAHUM BO3PAacTOM HalMeHTOB 72 + 15 ner
HAOJII0JAJIOCh YCHJICHUE arperaiuu SpuTporuToB Ha 14 = 4% wu TpomborutoB Ha 38 =+ 6%,
YBEJIIMYCHHUE CHJIBI B3auMoJeHCTBUS KiaeTok Ha 103 = 17%, ocnabnenue nedhopMUpPyeMOCTH
sputpounToB Ha 11 + 5%. BeIsiBIeHBI CTaTHCTUYECKH 3HAYMMBbIE HAPYILICHUS CKOPOCTH KAIIMJIISIPHOTO
kpoBoToka (1232 + 340 mxm/c B HOpMe U 541 £ 294 MKM/C) M U3MEHEHHS arperaTHOTO COCTOSHUS
SPUTPOIMTOB B KamWLIsipax. bpUIo MOKa3aHo, YTO U3MEHEHHUs MTapaMeTPOB, U3MEPEHHBIX IN VIVO u in
Vitro koppenupyroT Mex iy coboii. [Tokazano xopoiiee coriiacue pe3ysIbTaToB, MOJTyYSHHbBIX Pa3HBIMU
METOAaMH, M BO3MOXKHOCTb HX HCIIONB30BAaHUS Il JUATHOCTHKHM HapyIIEHHH PEOJOrHMYeCKUX
CBOICTB KpOBH IIPH MMAaTOJIOTHSAX.

HccnenoBanue BhIMONHEHO Npu (puHaHCOBOW monaepikke Poccuiickoro HayuHoro ¢onpaa (rpant Ne
22-15-00120).

KaoueBbie ciaoBa: nedopMUpyeMOCTh 3PUTPOLMTOB, arperanus >PUTPOLUTOB U TPOMOOLUTOB,
apTepuaiibHas TUIIEPTEH3Us, CaXapHbIM TuadeT, MOCTKOBUIHBIA CHHIPOM.

DISORDERS OF BLOOD MICRORHEOLOGICAL PARAMETERS IN SOCIALLY
IMPORTANT DISEASES

Lugolvtsov A.E.', Ermolinskiy P.B.}, Gurfinkel Yu.l.!, Dyachuk L.I.}, Muravyov A.V.2, Priezzhev
AV.

1 Lomonosov Moscow State University, Moscow, Russia, 119991, Leninskie Gory, 1, p. 2

2 Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia, 150000,
Republikanskaya str., 108/1

Abstract. Impairment of red blood cells deformability and capillary blood velocity, enhancement of
erythrocyte and platelets aggregation parameters is demonstrated in arterial hypertension, diabetes
mellitus and post covid syndrome. All measurements we performed in vitro by laser diffractometry
and aggregometry, turbidimetry, optical tweezers and in vivo by digital capillaroscopy. Good
agreement between the results obtained by different methods is shown.

Key words: deformability of erythrocytes, erythrocytes and platelets aggregation, arterial
hypertension, diabetes mellitus, post-covid syndrome.
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METOAHUKA ITOUCKA U YAEPKAHUS COCYJA B ®OKYCE YJIbTPA3ZBYKOBOI'O
JATUUKA

Makaposa A.B., Usnes J.A., I'ypus I'.T.

OI'bY «<HMMUI] remaronorun» Munzapasa PO

TpoMOOTHUECKHE OCIOXHEHUSI MOTYT pa3BHUBAIOTCS OBICTPO, 3a BpEMEHa MOpPAJKAa MHUHYT.
ViprpasBykoBble (Y3) METOABI HCCIEAOBAHUS MOTCHIMAIBHO NPHUTOAHBI ISl JUTUTEIHHOTO
HEWHBA3WBHOTO MOHHUTOPHHTA COCTOSHHS CHCTEMBI CBEPTHIBaHHA KpoBH. OHH, OIHAKO, TpeOyroT
HETOCPEACTBEHHOTO Y4acTHs Bpayda, HaBOASIIECTO JAaTYMK Ha IIeJIEBOM COCYH, KOTOPBIM CMeIIaeTcs 1o
Mepe eCTECTBEHHBIX [BIKEHHH Tenma. Hacrosimas paGora mocBsmeHa pa3paboTke MeToza
aBTOMATHYECKOro yJepkaHus cocyna B (oxyce Y3 marumka. Bein coOpaH SKCreprMEHTaIbHBINA
CTCHJ, B KOTOPOM KPOBOTOK CO3JIaBAJICSl B KOHTYpE M3 CHJIMKOHOBBIX TPYOOK, a CMEIICHHUs cocyaa
UMHUTUPOBAIUCH 32 cueT miatdopmMel cMemmeHus. beuia paspaborana mporpamma Ui YHOpaBICHUS
POOOTHU3NPOBAHHBIM MaHHITYJIATOPOM, B KOTOPOM OBUI 3aKkperieH Y3 nartyuk. JlaTdnk cMemancs um
M0 OTMpENeICHHOMY AITOPUTMY C TE€M, YTOOBI HAWTH «IOTEpSHHBIIN» cocyd. Bpun McmbiTaHbl psjg
ANTOPUTMOB MOMCKA, BKJIIOYAsI OJIMH YYHTHIBAIOUINHA W3MEHEHHE CHTHAJA JUI KOPPEKIUH CTPATeruu
10 XOAy MOUCKA. AJTOPUTMBI aipoOUPOBAINCH HA CMEIICHUAX 110 BEPTHKAIBHON U TOPU30HTAIBHON
0CsIM, TIEPICHANKYIISIPHBIM OcH cocyaa. CMeIeHne oCyIIecTBIsIIOCs He Oonee, yeM Ha 1.5 nuamerpa
neneBoro cocyaa (6 Mm). Bbul BBISIBICH 3HAYMTENBHBIA pa30dpoc BPEMEH HAXOXKICHHS COCYAa MEXILY
QITOPUTMAMH B 3aBHCHMOCTH OT BBIOPAHHOTO HANpaBICHUS W BEJIMYMHBI CMEIICHHWS COCYJa.
Omnpenenensl HanOoIee OBICTPBIC U YCTOHYMBEIE ANTOPUTMEL. VcTibITaHus OyayT MPONOIDKEHBI C TEM,
4TOOBI COKPAaTHTh BpEeMsi HaXOXKACGHHUSI COCyIa M CAENaTh aITOPUTM IOHMCKa 0ojee yCTOWYHMBBIM K
HAllpaBJIEHUIO CMELIeHHs cocyaa. /[l TOBBIIEHHS TOYHOCTH HAXOXKAEHHUS IEJIeBOr0 COCyna
TUTAHUPYETCSI UCTIBITAaTh KOHCTPYKIIMIO M3 HECKOJIBKUX Y3 TaTIHKOB.

KaoueBbie ciaoBa: ynbTpa3ByK, JOIIUIEP, HHTCHCHBHBIH KPOBOTOK, yJEpXKaHUE COCYAa, CHCTEMBI
CIIeKEHUSs1, 00paTHasl CBs3b, aBTOMATHUECKUI MAaHHUITYJISITOD.

THE ULTRASONIC APPROACH FOR TARGET VESSEL STABILISATION
A.V. Makarova, D.A. Ivlev, G.Th. Guria
National Research Center for Hematology

Ultrasonic (US) methods are suitable for noninvasive real-time blood coagulation monitoring, but the
MD operator is required. The capabilities of a novel Doppler approach for automatic target vessel
stabilization in the US sensor focus were investigated. The experiments were performed in a specially
designed experimental in vitro system. Blood stream was modelled by means the silicon tubes and
peristaltic pump. The vessel shifts were modelled with coordinate table. The US sensor spatial position
was algorithmically controlled by the automatic manipulator. Original software for automatic
manipulator and signal processing was developed. A number of search algorithms were tested on
vertical and horizontal shifts along the axes perpendicular to the vessel. Shifts amplitude was no more
than 1.5 target vessel diameters (6 mm). It was shown that vessel location time for some algorithms is
strongly dependent on shift amplitude and direction. The fastest and most stable algorithms were
determined.

Keywords: ultrasound, Doppler, intensive blood flow, vessel stabilization, tracking systems, feedback,
automatic manipulator.
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NCCJEJTOBAHUE B3AUMOJENCTBUSI SPUTPOLIMTOB U KJIETOK SHJIOTEJINS
C IOMOUBIO JJASEPHOI'O IIMHIETA

MaxkcumMmoB M.K.l, EpMonunckuit H.B.l, [IlernoBuroBa O.H.z, JIyrosuos A.E.l, ITpuesxen AB!
'MI'V umenu M.B. JlomosocoBa, Mocksa, Poccust, 119991, Jlenurckue ropsl 1.1, cTp. 2
2HI/H_[BM nmenu H.®. 'amanen, Mocksa, Poccus, 123098, yn. 'amanen, 1.18

DPUTPOIHTHI CIIOCOOHBI AAT€3UPOBAThH K SHAOTENHIO, BEICTHIIAIOIIEMY CTEHKH KPOBEHOCHBIX COCY/IOB.
IIpn HEekOTOpHIX 3a00/eBaHUAX (CEPIOBHIHO-KICTOUHAS aHEMHUS, MaspHsl W IIp.) JaHHOE SBIICHHC
MPUBOJAUT K TMATOJOTHYECKUM COCTOSHMSIM BIUIOTH JIO 3aKyHOpKH KamwuisipoB. W3yueHue
MEXaHU3MOB aATe3MH W e€ KOJHYCCTBECHHAS XapakTepHu3alus O0e3 TMOBPEkKTAONEero OObEeKT
MEXaHUYECKOTO BO3JIEHCTBHS C MCCIEAYEMBIMU KIIETKAMH MPECTABIISIET 0COOBII HHTEPEC M HOBU3HY.
B nmanHOl paboTe C MOMOINIbIO 3aXBaTa W MAHUITYJUPOBAHUS OJMHOYHBIMH KIETKAMU JIa3ePHBIM
MUHIIETOM B MHKPOKIOBETE IN VIitr0 m3Mepsuiach CHiia B3aUMOJICHCTBHS SPUTPOIIMTOB C MOHOCIOEM
SHAOTEIUOLMTOB B pa3IUYHbIX cpegax. B mepBod cepur SKCIEPUMEHTOB B KayeCTBE CpPEIbl
WCIIOJIB30BAJICSL PACTBOP OBbIYbero (MOPHMHOTEHA B CHIBOPOTKE B Pa3IMUYHBIX KOHICHTPAIMSX, BO
BTOPOM CEpUM SKCIEPHUMEHTOB — IUIa3Ma (QHTHKOATYJISIHT TEMapuH JIUTHS) C JI00aBICHUEM
aMUHOKHCIIOTHI L-aprrHWHA B Pa3NWYHBIX KOHIEHTpanusax. Cuia B3aMMOACWCTBUS JPUTPOIHTA H
SHIOTEINNANBHBIX KIIETOK OIpeNeisieTcss KaKk MWHUMallbHas CHila, HeoOXoaumas sl CBOOOIHOTO
MEPEMEIICHUSI SPUTPOLIMTA [0 TOBEPXHOCTH MOHOCIOS KIETOK. bBbhUIM MOJy4eHBbl JaHHBIE,
CBUJICTENBCTBYIONINE 00 YBETWYCHWH CHJIBI B3aWMOJEHCTBHS JSPHUTPOLUTOB U OHAOTENHS C
yBENIMYEHHEM KOHIEHTpaIwu (puOpHHOTEHA B Cpelie W O TOCJIEMyIOIIeM BhIXOJAE NaHHOW CHIIBI Ha
Haceienne. C  yBelNMUYCHHEM KOHIICHTpalMu L-apruHuHA B Cpelie YCTAHOBJICHO HEOOJIBIIOS
CHIDKEHNE CUIIBI B3aUMOAecTBUI. UHMCIEHHO CHIBI B3aUMOIENCTBUS cocTaBuiu oT 1 no 4 nH.
KaroueBsble c10Ba: 3pUTPOIHTHI, SHAOTENNH, puOprHOTEH, L-apruHuH, Ta3epHbI THHIIET.
HccnenoBanue OBUIO BBIMOJIHEHO MTPH (PMHAHCOBOM MOIEpIKKe rpanTa Poccuiickoro Hay4HOTo ()oHIa
Ne 23-45-00027

STUDY OF RBC AND ENDOTHELIUM CELLS INTERACTION USING LASER
TWEEZERS

Maksimov M.K. !, Ermolinskiy P.B.*, Scheglovitova O.N.?, Lugovtsov A.E.*, Priezzhev A.V.!
' Lomonosov Moscow State University, Moscow, Russia, 119991, Leninskie Gory, 1, p. 2

> NITSEM named after N.F. Gamalei, Moscow, Russia, 123098, Gamalei str., 18

Abstract. Red blood cells (RBC) are capable of adhesion to endothelial cells that cover blood vessels
walls. In this work, interaction between RBC and endothelial cells monolayer was studied in vitro
using laser tweezers technology. It was shown that the adhesion force increases with an increase in
fibrinogen concentration.

Key words: red blood cells, endothelial cells, fibrinogen, L-arginine, laser tweezers.

© Makcumor M.K., Epmonunckwuii I1.B., [l{ernosutoBa O.H., JIyrosuor A.E., IIpuesxes A.B., 2023
64



MUKPOLMPKYJIANA 1 TEMOPEOJIOTI A

VIIK 616-71

NPEMMYUIECTBA TMATHOCTHYECKHUX METOJ0B OHIEHKU ®YHKIUHN
SHAOTEJUA HA YPOBHE MUKPOLUPKYJISAHUU B CPABHEHUU C METOAOM
MOTOK-3ABUCAMOM BA3OIUTIATALIMM IIJIEYEBOM APTEPUA

Mamaxosa 3.J1., CumanenkoBa A.B., Jlozosckas O.A., Bmacos T./].

197022, Poccuiickas @enepauns, [ICIIOGI'MY um. akaa. W.I1.I11anosa, r. Cankr-IletrepOypr, yiu. JIsBa
Toncroro, 1. 6-8.

CraTbsl NOCBSIIEHA CPABHUTEIBHON OIIEHKE TOYHOCTH YJIbTPA3BYKOBBIX METOAMK [UIS BBISBICHUS
JUCHYHKIMM SHIOTENWS Y HalMeHTOB crapmiero Bospacta. Hduchynkuus suportenus (AD) sto
HayaJIbHBIA 3TAall MHOTUX 3a00JIEBaHUM, IIOATOMY IWAarHOCTHKA 3TOI'0 COCTOSHMS Ha TOKJIMHUYECKON
CTaIuM HMMEET BAXHOE KJIMHMYECKOE 3HaueHue. Mbl HcciaenoBaid 2 yIbTPa3BYKOBBIE METOIUKH
u3yvamomue AUCQYHKIHIO SHAOTENHUS: WCCISNOBaHWE IHaMeTpa IJICYEBOM apTepud B OTBET Ha
OKKJIIO3MOHHYIO MPOOY M ucciienoBanne KpoBotoka MLIP Takke B OTBET Ha OKKIIO3MOHHYIO MPOOY.
HccnenoBanmu 2 rpynmsl MANMEHTOB COMOCTABMMBIX IIO BO3PacTy — MAIUEHTHl C 3aBEIOMO
npornozupyemoit J13 (CHA) u koHTponpHas rpynma. CraTuctudeckas oOpaboTka Martepuana
BBINIOJIHEHA C TPUMEHEHHEM MporpaMMbl «Statistica 6.0». Pa3nmuuusi cuuTamm CTaTUCTUYECKH
3HagyuMbIMU Tipu p<0,05. 7 cTaTUCTHYECKOTo aHamn3a OBLTH MCHOIB30BaHBI BO3MOkHOCTH ROC-
aHanmn3a. Ilo pesyapTaraM Hamero MCCIENOBaHMS CTal0 OYEBHAHO, 4YTO MHCCIECIOBaHHUE
IMOTOK3aBHUCUMOM BasoguiaTaliiu IUICYCBOM apTepuu HEAOCTAaTOYHO TOYHas n IIJI0XO
BOCTIPOHM3BOIMMAsT METOJMKA, TOT/[a KaK HccieqoBanne kKpopotoka MIIP mpu okkimto3moHHON mTpode
3HAQUUTEJILHO TOYHEE M BOocHpou3BoguMed. C MOMOIIBI0 MOCTPOCHUS KPUBBIX HodydeHHbIX B ROC-
aHajau3e, Mbl YCTAHOBWIN 3HAYECHMsI IOTOK3aBUCHMOM BasoauiaTauuu Ha yposHe MIIP, xapakrepHsie
JUIS 3I0POBBIX JIFOZIEH, YTO MO3BOJISIET 00JIee TOUHO TUAarHOCTUPOBATh J13D y MaIueHToB.

KioueBble cioBa: sHIoTenHanbHas AUCHYHKUMS, IUCQYHKOHUS SHAOTENHA, YJIbTPa3BYKOBas
JUArHOCTHUKA, MUKPOLMPKYIIALIMSL.

ADVANTAGES OF DIAGNOSTIC METHODS FOR ASSESSING ENDOTHELIAL
FUNCTION AT THE MICROCIRCULATION LEVEL IN COMPARISON WITH THE
METHOD OF FLOW-DEPENDENT VASODILATION OF THE BRACHIAL ARTERY
Z.L. Malakhova, A.V. Simanenkova, O.A. Lozovskaya, T.D. Vlasov

197022, Russian Federation, PSPbGMU named after Academician I.P. Pavlov, St. Petersburg, Leo
Tolstoy str., 6-8.

The article is devoted to a comparative assessment of the accuracy of US techniques for detecting
endothelial dysfunction (ED) in older patients. We investigated 2 techniques studying ED: a brachial
artery diameter study in response to an occlusive test and microcirculation blood flow study also in
response to an occlusive test. We studied 2 groups of patients of comparable age — patients with
obviously predicted endothelial dysfunction and a control group. Statistical processing of the material
was performed using the program "Statistica 6.0". The differences were considered statistically
significant at p<0.05. For statistical analysis, the capabilities of ROC analysis. According to the results
of our study, it became obvious that the study of flow-dependent vasodilation of the brachial artery is
not an accurate and poorly reproducible technique, whereas the study of the blood flow of
microcirculation with an occlusive test is much more accurate and reproducible. We established the
values of flow-dependent vasodilation at the microcirculation level, characteristic of healthy people,
which makes it possible to more accurately diagnose ED in patients.

Keywords: endothelial dysfunction, sonography, microcirculation.
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COBPEMEHHBIE ACIIEKTBI ITPOBJIEMbI OBJIMTEPUPYIOLWIEI'O TPOMBAHI'MUTA
Macuna 1.B., Emanyiinosa H.B., 3ampinuise A.B., Uetseprakosa XK.E.

®I'BOY BO «SIpocnaBckuii Tocy1apcTBEHHBI MEAUIIMHCKAN YHUBepcuTeT» MuH3apasa Poccun,
Poccus, r. Spocnasis, yi. Pesomtormonnas, 5, 150000

Beenenne. B otedecTBeHHO# peBmaronoruu obmutepupyrommii TpomOanruut (OTA) TpaguiuoHHO
paccMaTpuBaeTcsi B TIpyNNE CHCTEMHBIX BACKYJIMTOB M OHNpefessieTcss Kak CHCTEMHOE HE
aTepOCKJICPOTUYECKOE COCYIUCTOe 3a00J€BaHHE, B OCHOBE KOTOPOIO JIEXKWT T'€HEPaIN30BaHHBII
MaHBACKYJIUT C TPOMOO30M COCY/IOB CPEIHETO M MEJIKOTO KanuOpa, Kak apTepHid, TaK 1 BEH.

Marepuanst  u  merogpl. O6GcnenoBano 115  OONBHBIX — OONMUTEPUPYIONIMM — TPOMOAHTHHTOM,
Hcnonp3oBanack ynbTpa3ByKoBas AOMILIEpOrpadusi, OMONCHs KOXKHO-MBIIIEYHOT'O JOCKYTa, ONpeieTICHHE
CIIEKTpa AaHTHTEJ, KOMIUIEMEHTa, KpHOITOOYIMHOB, aHTHreHa (akrtopa ¢oH Bmineopanga u C-
peaKkTUBHOTO Oelka

Obcyxnenne. Jlo HACTOSIETO BpeMEHHU AUCKYTHUpPYyeTcs Bonpoc o nmpuHamieskHoctd OTA k cucTeMHBIM
BacKyquTaM. B Hacrosmee — Bpemsi  peBMaTHueckue ~— OOJNE3HM — paccMaTpUBAIOTCA — Kak
MMMYHOBOCTIATUTENbHBIE  3a0oneBanusi (MIB3), KoTopble MOAPa3NeisioTcss B 3aBUCUMOCTH  OT
MPeoOIaAfONNX MEXaHW3MOB aKTHBAIllMd WMMYHHTETa Ha ayTOMMMYyHHBIe 3a0oneBaHus (AUN3) u
ayToBocnanutesbHble 3a0oneBanusl (AB3). IlomydyeHHble HaMH IaHHBIE CBUICTENBCTBYIOT O HAJIMYUU
BOCHAJIMTENIFHOTO Tpoliecca B cocynuctoi creHke npu OTA, 4dro moaTBepikaaeTcd pe3yiabTaTaMu
MOP(OIOrHYECKOTO MCCIAEOBAHUS, XOTA U Oojee JOKaJIbHOro, YeM IpH Apyrux (opmax CB, nHanmuunem
JICTIO3UTOB HUMMYHHBIX KOMILJIEKCOB B COCYJHCTOH CTEHKE, a TAK)KE TOBBILICHUEM Y HEKOTOPBIX OOJIBHBIX
MapKepa UMMYHHOT'O BOCTIAJICHHS. B TO e BpeMsl MPUBIIEKAET BHUMAaHUE OTCYTCTBHE CIICIU(PHISCKIX
JMarHOCTHYECKUX TECTOB U MO3UTHBHBIX CEPOJIOTMYECKUX MAapKEpOB, XapaKTEPHBIX ISl ONpENeNICHHBIX
Hozonormaeckux (popm CB.

Pesynbrarel. Hanbomnee nuarHOCTHUECKH 3HAYUMBIMH KPHTEPHSMH OOIUTEPUPYIOLIETO TPOMOAHTHHUTA,
CJIe/lyeT CUMTaTh: BO3PACT MOJIOXKeE 45 JeT, My)KCKOW TOoJI, KypeHue, MOpaKeHHe AUCTAIbHBIX OT/ENIOB
KOHEYHOCTEH U Pe3yNbTaThl MOP(OIOrHIECKOT0 HCCIAEAOBaHMA. TUINYHO BOBIEUEHHE apTEPUl MEJIKOTO
U cpeHero kanmmbpa, a Taxke Tpombodieout u pruedotpom603. Mopdomormueckum cydcTpatoM ObLTH
JIECTPYKTUBHO-TIPOYKTUBHBIE WIIM TPOAYKTUBHBIE TPOMOOBACKYIUTHI CPEIHUX M MENKUX apTepHil U BEH.
Ilpy 3TMX aprepumTax 4Yamle BBUIBSUINCH TpoMOO3bl, a B CICHKE TaKUX  apTepuil
MMMYHO(IIIOOPECLIEHTHBIM METOJIOM OOHapyKMBAIUCh UMMYHHBIE KOMIUIEKCHL. OTMEUEHO OTCYTCTBHE
npu OTA crnemuduuecknx AUATHOCTUYECKUX TECTOB M TO3UTHUBHBIX CEPOJIOTMYECKUX MapKepoB,
XapaKTepHBIX JUIS ONPEe/ICNICHHBIX HO30JI0TMUYEeCKUX (DOPM CUCTEMHBIX BaCKYJIHTOB

3aKimoveHne: OTMEUEHO, YTO CIIEKTP TPAKTOBOK OOJMTEPUPYIOILETO TPOMOAHTMUTA U3MEHHUIICS C Hadaaa
21 Beka. 3a0oneBanue TpeOyeT MyJbTUIMCLMIUIMHAPHOTO MOAXOJAa KaK B IUIaHE AMArHOCTHKH, TaK U
YTOYHEHHS HO30JIOTMYECKON MPHUHA IeKHOCTH, ITATOTeHe3a U Ha3HAYSHHUS [TaTOTeHETHYECKON Teparvy.
KioueBble cjioBa: OONUTEpUPYIOIIMH TPOMOAHTHMMT, KPUTEPUH AMATHOCTUKH, CEPOJIOTUYECKUE
MapKepbl, yIbTPa3ByKoBas aonmieporpadus cocy1os.

MODERN ASPECTS OF THE PROBLEM OF THROMBANGIITIS OBLITER

Masina I.V., Manuilova N.V., Zamyshlyaev A.A., Chetvertakova Zh.E.

Yaroslavl State Medical University of the Ministry of Health of Russia, Yaroslavl, Russia,
Revolutsionnaya str., 5, 150000

In domestic rheumatology, thromboangiitis obliterans (OTA) is traditionally considered in the group
of systemic vasculitis and is defined as a systemic non-atherosclerotic vascular disease, which is based
on generalized panvasculitis with thrombosis of medium and small vessels, both arteries and veins.
Noted that the range of interpretations of thromboangiitis obliterans has changed since the beginning
of the 21st century. The disease requires a multidisciplinary approach both in terms of diagnosis and
clarification of the nosological affiliation, pathogenesis and the appointment of pathogenetic therapy.
Key words: thromboangiitis obliterans, diagnostic criteria, serological markers, vascular Doppler
ultrasound.
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HACJIEACTBEHHBIE TPOMBO®WJINN

Matsuenko O.1O.

OI'BY «Poccuiickuii HAyIHO-UCCIIEIOBATEIHCKUI HHCTUTYT I'eMaTOJIOTHH U TPAHC(HY3HOIOTHH
DenepalbHOTO MEANKO-OMOIoTHUecKoro areHTcTea Poccumy»; Poccust, 191024 Cankt-IletepOypr, yi.
2-s1 CoBerckas, 16

TepmuH HacieacTBeHHas TpoMmOoduiana wucnonb3yercs [Uii O0O3HAYEHHs HACJeACTBEHHBIX
(Bpo’XKIEHHBIX) 1e(DEKTOB B CUCTEME T€MOCTa3a, KOTOPhIe MOTCHUUPYIOT COCTOSIHAE THIIEPKOATYIISILIUI
C TCHJAGHIMEH K pa3BUTHI0O BEHO3HBIX TpoMmOoTHueckux ocnoxaennid (BTD20). Tpombo3 —
KJIMHAYECKOE COOBbITHE, Pa3BUBAIOIIEECS B PE3YJIbTATE B3aMMOICHCTBUS PAa3INUHBIX (aKTOPOB PUCKA,
B TOM dYHClIe W TeHeTmuyeckmx. K HaciencTBeHHON TpomOodmmmu ¢ morepeil (yHKIIMOHAIBHOM
AKTUBHOCTH €CTECTBEHHBIX AHTHKOAryJISHTOB OTHOCHUTCS OEQHUUUT aHTUTpoMOWHa, mporeuHa C,
nporenHa S. K HaciencrBeHHoN TpomMOoQuinu ¢ ycuineHueM (YHKIHOHAIBHOW aKTUBHOCTH OeJKa
KOaryJsmuyd oTHocuTcs myTarus B reHe dakropa V (FV Jleiinen) u myramus G20210> A B rene
npotpomOuHa (paktop Il). [OMO3UTOTHOE HOCHUTEIILCTBO MYTalUi €CTECTBEHHBIX aHTHKOATYJISTHTOB,
KaK MpaBujio, HE COBMECTUMO C KHM3HBIO U IMMPUBOAUT K aHTeHaTAJILHOM FI/I6€JII/I IJ104a uin FI/I6CJ'H/I
HOBOpOkAeHHOro. K TpoMOOGMInsaM HU3KOrO PHUCKAa OTHOCATCSI F€TEPO3UTOTHBIE MYTAaLUH B IreHax
daxrTopoB V u II, no 30 % HOcuTenel MyTauuil SBISIOTCA ACUMITOMHBIMHU. JlehUIINT ecTeCTBEHHBIX
AHTHKOAryJsSHTOB, T'OMO3HMIOTHbIE MyTauun B reHax ¢(akropoB V u I, a Ttakxke coueranue
TeTepPO3UTOTHBIX MYTAlUi AaHHBIX (AKTOPOB SABJSIOTCA TPOMOOGMIMSIMH BBICOKOTO PHCKA.
TectupoBanne Ha TPOMOOPIITHIO TTOKA3aHO NP TPOMOO3€ IIYOOKHX BEH B CPABHHUTEIHHO MOJIOIOM
Bo3pacte (<45 ner) 0e3 SBHBIX MPOBOIUPYIOIIMX CTHMYJIOB; TPOMOO3€ HEOOBIYHON JIOKATH3AIIUH;
peluauMBUpyroneM TpomOo3e; cemeliHoi ucropun BTDO, TpomOo03e B CBsI3U € OCPEMEHHOCTBIO,
MpHEeMOM KOMOMHHMPOBAaHHBIX OpalbHBIX KoHTparenTnBoB (KOK), ropMoHO3aMecTUTENBHOM Tepanuin
(I'3T); Tpombo3€e y HOBOPOXKICHHBIX; HEKPO3€ KOXKH MpPHU JICYeHUH KymMapuHoM. OOcienoBaHue Ha
TpOMOOQUINI0O HE PEKOMEHJOBAaHO IPOBOJUTH BO BpEMs TPOMOOTHYECKOTO COOBITHS, TaK Kak
pe3ynbTaThl MOTYT OBITh HEJOCTOBEPHBIMU, M OHU HE BJIMSIOT Ha HAyaJbHYIO Tepanuio. JKeHIIHbBI
¢depTiibHOrO  BO3pacTa  OOCHEHYIOTCSI BHE OEpEeMEHHOCTH, TaK Kak  (hu3nojoruyeckas
THIIEPKOAryJIsiAs MOMKET CKa3aThCsl Ha pe3ysbTaTax HCCie/oBaHui. BeisBieHne TpoMOohmimu
MOXET HKMETh 3Ha4eHWE JUIS [POrHO3MPOBAHUS PHUCKA peLUOUBa [OCIE MPEKpaIleHUs
AQHTHUKOAryJSTHTHOW Tepaluu U OIpElesieHHUs €€ MPOAOJDKUTENBHOCTH; 00ecreueHns KOHCYIbTaluH
ACHMIITOMHBIX POJICTBEHHHUKOB JIMI[ C HACJIEJICTBEHHOW TPOMOOQMINEH; KOHCYIBTAIIMH >KCHIIWH
OTHOCHUTEJILHO PHCKa TPOMO03a BO BpeMs OepemerHocTH, npuema KOK/T'3T.

3akmoueHue: TpomMOopuaus - cocrosiHue, a He 3aboneBanue; BTOO Bo3HMKaeT mpu coueTaHUH
(GakTOpOB pHCKAa KaK BPOXACHHBIX, TaK M NPHOOPETCHHBIX; TECTUPOBAHHE Ha TpomOoduIHIO
MPOBOJIUTCSA B ONPEJCIICHHBIX TPYIaX PHUCKA; HACJICACTBCHHAs TPOMOO(UIMs B OOJBIINHCTBE
CIIy4aeB He SBJSIETCS PYKOBOJCTBOM Ipu JiedueHur BTOO; pesynbraTsl TeCTUpOBaHHUS TPOMOODUINN
BJIMAIOT Ha KIMHUYECKOE BEJCHUE MALMEHTOB U NPOJOKUTEIBHOCTh AHTUKOATYJISIHTHON Tepanuy B
OTJICJIBHBIX CITy4asix, IOJUKCH ObITh EPCOHUDUITUPOBAHHBIN TTOIXOI.

KarwoueBbie cioBa: TpoMOOQIITUS, MyTalHs, TPOMO03, IEPUIUT aHTUKOATYIISTHTOB

HEREDITARY THROMBOPHILIA

Matvienko O.U.

"Russian Research Institute of Hematology and Transfusiology of the Federal Medical and Biological
Agency of Russia"; Russia, 191024 St. Petersburg, 2nd Sovetskaya str., 16

Abstract: Thrombophilia is hereditary defect in the hemostasis system that contribute to the
development of hypercoagulation and may be accompanied by venous thromboembolic complications.
Hereditary thrombophilia is mutation G20210A in the factor Il gene, mutation G1691A in the factor V
gene, deficiency of antithrombin, protein S and protein C.

Key words: thrombophilia, mutation, thrombosis, anticoagulant deficiency.
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METO/bI JA3ZEPHOM JONIIJIEPOBCKOM ®JIOYMETPUU U JJONIIJIEPOBCKOI'O
YJIbTPA3ZBYKOBOI'O UBMEPEHHUS KPOBOTOKA BO BPEMSI ITPOLEAYPbI
IPEPBIBUCTON MHEBMATHYECKOM KOMITPECCHHA

Marukos K.B. %, Vcanos AL ! Yab6apos P.T. 2, Cxkpumnans A.B. !

'CTY um. HT. UepHBIIIEBCKOTO,

2000 «Omera knuHuk», Capatos, Poccus

[IpencraBiaeHsl  pe3ysibTaThl — aHAIM3a  MUKPOLMPKYJSLMM  KPOBOTOKA  Manblid CTOMBI U
yIBTPa3ByKOBOTO JIOMIUIEPOBCKOTO H3MEPEHUs] KPOBOTOKA B OCIpPEHHOH apTepuu BO BpeMs
MPOIEAYphl  MpephiBUCTON  mHeBMaTHueckoil kommpeccuu  (III1K). W3mepenme moxazanuit
MUKPOLUPKYJISIIUN C TOMOIIBIO JIa3epHOH AomtuiepoBckoit ¢oymerpuu (JIJID) sBasiercs ogauM u3
HEUHBa3UBHBIX MeTOA0B orleHkH BiusaHus 111K Ha reMoanHaMuKy B cOCyaX KOHEYHOCTEH YellOBEKa.
JloToTHUTENBHBIM METOIOM aHaIM3a SIBJIAETCS COBMEIIEHHE BO BpeMeHH napameTpos JIJI® u naHHBIX
YIBTPA3BYKOBBIX JONIIEPOIPaMM apTEPUANbHBIX COCYIOB BO BpeMS M IOCIE MPOLEIYPbI
npeccorepanuu. B wmccnenoBaHuM ydacTBoBasa rpymma K3 11 ucmeiTyeMbix 0€3 BBISBICHHBIX
COCY/IMCTBIX HAPYUICHHIA, BO3PACT YUaCTHUKOB IPYMIBI COCTABIsLI OT 23 10 42 set. [y nporenypsl
MK wucnomp3oBanca mnpodeccuonanpHpiii ammapar “Doctor Life Mark 4007 (FOxnas Kopes).
MUKpOIHPKYISAIUI0 H3MEPSUIH ¢ TIOMOIBI0 TopTtatuBHOro mpubopa “JIASMA TI®” (Poccus).
YIbTpa3ByKOBBIE JONILIEPOrpaMMBbl ObUIH TMONTy4YeHbI ¢ momomibio npudopa “Edan US50” (Kutaii) B
HMITYJIbCHOM [OIIUIEPOBCKOM PEXUME, sl KOTOPBIX HCIIOJIB30BAJICS METOA pacueTa CpeaHei
CKOpPOCTM M o00beMa KpOBOTOKAa 3a MEpHox cepAeyHoro mukna. OLeHuBalM apTepuabHOE
COIIPOTHBIICHHE, KOTOPOE CpPaBHMBAIM C JAWHAMHUKON Tiepdy3ur B KOHEUYHOCTH. B wccienoBaHMsIX
NPUMEPHO Y TOJOBUHBI UCTIBITYEMBIX HAOJMIOAANIOCh yBeIHYeHHEe Nepdy3uH MUKPOLUUPKYISITOPHOTO
pyciia 1 CHIKEHHE PE3UCTEHTHOCTH apTepUalIbHBIX COCYIOB. M3 MpoBenEHHBIX U3MEPEHHUH CIIEAyeT,
YTO AJISl OLICHKH M3MEHEHHSI TOHYCa COCYAMCTON CUCTEMBI TpeOyeTcsl MPOAOIIKUTENLHBIA BpeMEHHON
yuactok JIJID-rpaMmsbl. /[ HENpEpBIBHON OLIEHKU XapaKTepa KPOBOTOKA B MUKPOLUPKYJISITOPHOM
pycie (3a mepHOA OOHOrO KapAWOLUMKIA) MNPEeNNOYTUTENBFHBIM OKa3blBaeTCS HCIIOJIb30BaHHE
YIBTPa3ByKOBBIX JONIUIEPOrPaMM, 10 U3MEHEHHUIO IApaMETPOB KOTOPBIX MOXXHO OLIEHUTh U3MEHEHUS
TOHYCa M PE3UCTEHTHOCTH COCYIUCTON CHCTEMBI.

KiroueBble cioBa: masepHas JOINIUIEPOBCKas (IOyMETpHs, YJIbTpa3ByKOBasi Jomuieporpadus,
00BEMHBIH KPOBOTOK, MUKPOLIMPKYJISITOPHOE PYCJI0, IPEPHIBUCTAsI THEBMATHUYECKas KOMIIPECCHUS

METHODS OF LASER DOPPLER FLOWMETRY AND DOPPLER ULTRASOUND
MEASUREMENT OF BLOOD FLOW DURING INTERMITTENT PNEUMATIC
COMPRESSION PROCEDURE

K.V. Mashkov', A.D. Usanov’, R.G. Chabbarov?, A.V. Skripal®

' N.G. Chernyshevsky SSU,

2 "Omega Clinic", Saratov, Russia

Abstract. The results of the analysis of microcirculation of the blood flow of the toe and ultrasound
Doppler measurement of blood flow in the femoral artery during the intermittent pneumatic
compression procedure are presented. The study involved a group of 11 subjects without identified
vascular disorders, the age of the group was from 23 to 42 years. The method of calculating the
average speed and volume of blood flow over the period of the cardiac cycle was used for ultrasound
Dopplerograms. Arterial resistance was evaluated, which was compared with the dynamics of
perfusion in the limb. In the studies, approximately half of the test subjects had an increase in
perfusion of the microcirculatory bed and a decrease in resistance of arterial vessels.

Keywords: laser Doppler flowmetry, ultrasound Dopplerography, volumetric blood flow,
microcirculatory bed, intermittent pneumatic compression.
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KOMIIEHCATOPHOE BJIMSAHUE THIIOTEPMUU HA MUKPOCOCY AbI 'OJIOBHOI'O
MO3I'A B YCJOBUSAX YMEPEHHOM 'EMOPPATHUH Y KPbIC

MensHukosa H.H.

WuctutyT dusuonorun nm.N.11.1Taenosa PAH, Poccus, 199034 Canxr-IlerepOypr, Ha6. Makaposa, 6

Hapymenns kpoBooOpalieHus: Ha MHKPOLMPKYJIATOPHOM YPOBHE, BO3HHUKAIOMIME MPU OCTPOH
KPOBOIIOTEPE, BO3MOXKHO, MOTYT OBITh YAaCTHMYHO HUBEIUPOBAHBI T'MIIOTEPMUYECKUM BO3ACHCTBHEM.
OKCIIEpUMEHTAIBHBIE MCCIEIOBAHMUS BIMSIHMS CHUCTEMHOW T'MIIOTEPMUH HAa MHUKPOLMPKYJLILUIO IPU
TSKEJIOM TeMOpPPArniyecKoM IIOKe MOKa3alld, YTO, XOTsl TEMOpPparus BbI3bIBAECT CEPbE3HBIE HAPYILICHUS
MHUKPOLIMPKYJSIIMM B PAa3IMYHBIX OpraHax, HO IIOCJIEAYIOIIee TIMIIOTEPMUYECKOE BO3ICHCTBHUE
yIy4IlaeT UX MHUKPOLUPKYJATOPHOE KpPOBOCHaOxeHue. B naHHON pabore m3yueHue BO3IEHCTBUS
JIETKON TUIIOTEPMUH NPH MPEABAPUTENHLHO BBI3BAHHOW KPOBOIIOTEPE CPEIHEH CTENIEHU Ha MUANbHbIE
MHUKPOCOCY/bl MPOBOJMIM Ha HAapKOTHU3MPOBAaHHBIX KpbIcax JUHMHM BucTap ¢ MOMOIIBIO METOAMKH
MPWKU3HEHHOTO MUKpPOCKONWpoBaHUA. KHBOTHbIE - Ipynmbl OXJIaXKJANIUCh [0 IOKazatenen
pexTanbHON TemmepaTypsl 34°C, 3aTeM TemmepaTypa IMOAAEPKHMBANACh HA STOM YPOBHE Ha
MpOTsHKeHUH 3,5 4 skcnepuMenTa. Bo 2-i rpymmne moaenupoBaiu Kpoonorepro u3 pacuera 20 % ot
OLK, B nanpHeilieM XUBOTHOE HAXOJWIOCh IPU KOMHATHOU TemmnepaTtype. JKUBOTHBIX 3-il rpymibl
MOCJIE NPEABAPUTENBHON KPOBOMOTEPU OXJIAXIAIM B BO3AYIIHOM cpeae Ao Tp 34°C. PesynbraTel
WCCJIEIOBAHUS MOKAa3aJIH, YTO AKCIO3UIMS JIETKOW THMIIOTEPMUU B TedeHue 3,5 4 He MpHUBOJMIA K
cymectBeHHbIM oTinuusiM CAJl, YHCC u YJ| Ha 3aKIOUMTENBHOM ATale, OJAHAKO CONPOBOXKIAIach
BAa30KOHCTPUKIMEH Yy JKMBOTHBIX BceX Hccieayemblx rIpynn. Ilpm  mponomkaroriemcst
THIIOTEPMUYECKOM COCTOSIHMH opraHu3ma (1-s rpymnmna) HaOmoganock nepBoHAYAIbHOE YMEHBIICHHE
nuamerpa Ha 9 % ot ypoBHS (OHA, a 3aTeM ero BOCCTaHOBIEHHUE uepe3 2 4. Bo 2-it rpynne nuamerp
nepeOpanbHBIX MHKPOCOCYIOB YMEHbBLIANCS Ha NPOTSHKEHHMH mepBoro daca Ha 20-25% 6e3
JTAbHEUIIeT0 BOCCTAHOBIEHUSA. Ba3oKOHCTPHUKIMS y KMBOTHBIX 3-W Tpynmbl 3a mepBble 45 MUH
HaOmoeHuit coctaBuia 8-10 % ¢ mocneayronuM ymeHbiieHueM. Clienan BEIBOJI, YTO UCIIOJIb30BaHUE
JIETKOM TUHOTEPMHUHM HPUBOIMIO K CYLIECTBEHHOMY COKPALICHUIO BAa30KOHCTPUKTOPHOTO BIMSHUS
YMEPEHHOW KPOBOIOTEPH Ha NMUAJIbHBIE MUKPOCOCYIBI.

KaroueBble ci10Ba: TUIIOTEPMHES, KPOBOIIOTEPS, IIepeOpaibHbIe MUKPOCOCY/IbI, KphICa.

COMPENSATIVE EFFECT OF HYPOTHERMIA ON CTRTBRAL MICROVESSELS
UNDER CONDITIONS OF MODERATE HEMORRHAGIA IN RATS

N.N. Melnikova

I.P.Pavlov Institute of Physiology of the Russian Academy of Sciences, Russia, 199034 St. Petersburg,
nab. Makarova, 6

Abstract. Intravital microscopy was used to study the effect of mild hypothermia (rectal temperature
of rats 34°C) with previously induced moderate blood loss by 20 % on pial microvessels of
anesthetized Wistar rats. VVasoconstriction was mainly observed: during hypothermia — a decrease in
diameters by 9 % from the initial level with recovery after 2 hours, during blood withdrawing — a
decrease in diameters by 20-25 % without further recovery, with a combined use of blood loss and
hypothermia — vasoconstriction by 8-10 % with subsequent reduction. The use of mild hypothermia
led to a significant decrease in the vasoconstrictive effect of blood loss on pial microvessels.

Key words: hypothermia, blood loss, cerebral microvessels, rat.
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BJIUAHUE HU3KOUHTEHCUBHOI'O JIASEPHOI'O U3JIYYEHUS (HAJIN)
HA MUKPOLUPKYJSALUIO U OBMEHHBIE NIPOLHECCHI CHIOPTCMEHOB
MenbkoBa H.C., Macansuena JI.B.

CMOIeHCKHIA TOCYJapCTBEHHBI YHUBEPCHUTET CIIOPTa

B pabote n3noxeHsbl pe3yabTaThl peaKTHBHOCTH CUCTEMBl MHUKPOLMPKYJISILIAK B OTBET HA OIHOKpPAaTHOE U
KypCOBOE BIMSHHE HH3KOWHTEHCUBHOTO IasepHoro msmydenuss (HUWJIM). PabGora BemomHeHa Ha
¢yTOoIMCcTaX MaccoBBIX pa3psiioB. B cocTosiHMM MOKOSI NMPOBOOWIM IBE CEPUU OOIyHEHUs! KPYIHBIX
COCYZIOB COHHOTO IIEWHOr0 TPeyroiibHUKA (TIOITYIPOBOTHUKOBBIN Jla3ep MOLIHOCTHIO Ha Bhixone 3,8 Br,
gactota 1500 I'm, skcmosuius obmydenwns 4 MuHyThl) ammapatoM «Y3O0P-3KC» (IIKIT BUHOM, .
Kamyra). B mepBoit cepum mpoBomimi ogHOKpaTHOe Bozzaeiictene HWJIM, Bo BTOpoil - KypcoBoe
NPOAOIDKUTENBHOCTEI0 7 aHedl. CocTosHME MUKPOLMPKYJISIUKA OIEHUBAIM METOAOM JIa3epHON
JIONIUICPOBCKOH (hIIOyMETpHH B COUYETaHHM C JIa3epHON (hIIyOPECLICHTHOW CIIEKTPOCKONHUEH Ha ammapare
JIASMA CT (OOO HINI «JIABMA», MockBa, Poccus). IlpogomkurensHOCTh 3amucd 8 MHHYT.
Onrryecknid 30H7 YCTaHABIMBAIM Ha BOJSIPHOW MOBEPXHOCTH 4 Maiblia KHCTU crpaBa. PaccumThiBann
OOLIETIPUHATEIC TIOKa3aTen: mapameTp MHUKpouupkyssimud (IIM) B mepdy3noHHBIX equHHULAX (I1.€.)),
HYTPUTUBHBIN KpoBOTOK (MHyTp. (I.e.)), aMIUIUTyy MHUOT€HHBIX KojeOaHuii (AM) (I.e.)), aMILHTyaa
kopepmeHntoB AHamH u Adan (ycn. en.). llomydeHHprii matepuan o0paOOTaH CTAaTHCTHYECKH C
HaxXOXKJCHUEM CpeiHeil B3BelleHHO# BemmuuHbl (M) M ommOKu cpemHeil BemuuuHbl (M). 3a ypOBEHb
CTATUCTUYECKU 3HAYMMBIX pa3nuuuid npuHuMand u3MmeHeHus npu p < 0,05. Ilokazano, uto mocie
onnokpartaoro BozaercTsua HWUJIM Benmmumna IIM cHmxaercst Ha 32%, a MuyTp. - Ha 28% (p<0,05).
CHIKeHHE MHUKPOKPOBOTOKA OOYCJIOBJICHO TOBBIIICHHEM TOHYCa NPEKANMUIAPHBIX CHUHKTEPOB C
noHmkeHneM Am Ha 36% (p<0,05). YpoBeHb 0OMEHHBIX MPOLIECCOB CHMXKACTCS, O YEM CBHICTEIBCTBYET
nioBetieHue AranH B 3,1 pasa, Adan B 1,6 paza. IloBemmenne ammumtynst HAJ/IH otpaxaer cHmkeHue
OKHCIUTEIBHOr0 Metabonmm3ma B KieTkax. [locie kypcoBoro Bozaeiicteuss HUJIM yposenn nepdys3un
BOCCTaHABJIMBACTCS JI0 MCXOMHOTO YPOBHA, a TOKaszaTelb MHyTp. moBbimaercs B 2 paza (p<0,05). B
OCHOBE JISKHT CHIKeHHue Ha 71% mmorenHoro Tonyca (p<0,05). YcuneHune KanwusipHOTO KPOBOTOKA
YBA3BIBACTCS C MOBBIIIEHHEM aKTUBHOCTH KOEPMEHTOB C MOHIKEeHHEM AHaaH Ha 69% (p<0,05), a Adan
- Ha 148% (p<0,05). Takum 00pa3oM, peaKTUBHOCTh CHCTEMbI MUKPOIMPKYJISIIIAN 3HAYUMO H3MEHSIETCS
npu KypcoBoM Bo3neiicteun HUJIA.

KroueBble cj10Ba: MUKPOLMPKYIISLMS, JIA3EPHOE BO3IEHCTBUE, OKUCIUTEIbHBIN METa00IH3M.

INFLUENCE OF LILR ON MICROCIRCULATION AND METABOLIC PROCESSES OF
ATHLETES

Menkova N.S., Masaltseva L.V.

Smolensk State University of Sports

The paper presents the results of the reactivity of the microcirculation system in response to a single
and course effect of low-intensity laser radiation (LILR). The work was done on football players of
mass categories. At rest, two series of irradiation were carried out (specify the area of exposure,
intensity of irradiation, duration) by the device (make/model, production). The obtained material was
processed statistically with finding the weighted average value (M) and the error of the average value
(m). Changes at p < 0.05 were taken as the level of statistically significant differences. It is shown that
after a single exposure to LILR, the PM value decreases by 32%, and the Mnutr. - by 28% (p < 0.05).
The decrease in microcirculation is due to an increase in the tone of precapillary sphincters with a
decrease in Am by 36% (p<0.05). The level of metabolic processes decreases, as evidenced by an
increase in Anadh by 3.1 times, Afad by 1.6 times. An increase in the amplitude of NADH reflects a
decrease in oxidative metabolism in cells. After the course exposure of the LILR, the perfusion level is
restored to the initial level, and the Mnutr indicator. increases by 2 times (p <0.05). It is based on a
71% decrease in myogenic tone (p<0.05). An increase in capillary blood flow is associated with an
increase in the activity of coenzymes with a decrease in Anadh by 69% (p< 0.05), and Afad - by 148%
(p< 0.05). Thus, the reactivity of the microcirculation system significantly changes with the course
effect of the LILR.

© Mennkosa H.C., Macansuesa JI.B., 2023
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IMOCTOKKJIIO3WOHHASI PEAKTUBHASI TUIIEPEMUS Y JIUIL C PASHOM
BEJIMYUHOMN MAKCUMAJIBHOT'O MOTPEBJIEHUS KHCJIOPOJIA

Muxaiinos [1.B., Octpoymos P.C., Ocerpos U.A., KataeBa A.A.

®I'BOY BO SpocnaBckuii rocyaapcTBEHHBIHN neqarorndeckuii yausepcutet uM. K. J[. YommHckoro,
Spocnasnb, Poccus

Bemmunna MmakcumanbHOTO oTpednenus kuciopona (MIIK) sBisercss HHTErpalbHBIM ITOKa3aTelieM 1
B 3HAUUTEIBHON Mepe OIpEeNensieTcs pPe3epBHBIMH BO3MOXKHOCTSAMH CHCTEMBI KPOBOOOpalleHus,
KOTOpble MOTYT OBITh JOCTHTHYTHI IPH BBHICOKOMHTEHCHBHOW (pu3nyeckoil Harpyske. MuHorma mmst
OLIEHKHU PE3€PBOB TKAHEBOI'O KPOBOTOKA HUCIONIb3YIOT JIOKAJIbHbIE ()yHKIIMOHAIBHBIE IPOOBI, TAKUE KaK
OKKJIIO3MOHHAs, TEIUIoBasi, HoHO(opeTryeckas u np. OnHAKO HE BCErza JIOKaJbHBIC BO3IEHCTBUS CO
CTaHIApTHOM (QYHKIMOHATBHONH HAarpy3KO IMO3BOJSIIOT OLCHWUTh MAaKCUMAalbHBIA JAnana3oH
ajanTtauMoHHbIX peakuuid. Ileab: cpaBHeHHME peakuuil KOXKHBIX COCYAOB Ha JI03UPOBAaHHYIO
OKKIIFO3UI0 Y JIKIL ¢ pazHoi BennuuHoit MITK.

Metoabl uccenoBanusi. B uccnenoBaHny NpUHSITN ydacTHe MYKYHHBI-TOOPOBOIIBIBI B BO3pacTe
20-30 mer. Ha ocnoBe mokazatenss MIIK, KOTOpbIi ompeaensiii ¢ HCHOJIb30BAHHEM MPSIMOTO
ra3zoaHanmusa, OpuTH cPOPMHUPOBAHEI TpU TpyHnbl HaOmoaeHus: Tpymma 1 — 30-40 mur/mMuH./KT, TpyIIa
2 — 41-50 mu/mun./KT U Tpymma 3 —51-60 mu/mMuH./KT. MUKpOCOCYAUCTYIO TIep(y3Ut0 OTpeaesiin
METOJIOM Jia3epHO# mommiepoBckoit (iaoymerpuu (JIJIP) Ha nmopratuBHOM aHanuzatope «JIA3MA
[1®». B mpornecce 3amucu JIJID-rpaMMbl TPOBOAMIN OKKIIO3UOHHYIO MPOOY, MyTeM TiepexaTrs Ha 3
MHUHYTBI y4acTKa IUIeda MaHXeTOH TOHOMETpa.

Pe3yabTaThl. Hanbonee BbIpaxkeHHBIH puUpocT nepdy3un B Mpoliecce Pa3BUTHUSI MOCTOKKIFO3UOHHON
peaKkTUBHOU TUniepeMun ObLT 3apeructpuposad B rpymnmne 1 (180%), B rpynme 2 on 011 paBen 130%, B
rpynie 3 Obu1 HauMeHbMi 1 coctaBuia 117% (p<<0,05, xputepuit Kpackena-VYomnuca).

BoiBoabl. Y jui ¢ Gonbied BenumuuHoW MITK mOCTOKKITIO3MOHHAS pEaKTUBHAS THUIIEPEMHs OblLia
MeHee BBIPaKECHA, YeM Y JIUI] C HU3KUM adpOoOHBIM MoTeHIuanoM. [lomydeHHbIe TaHHBIE MOTYT OBITH
CBA3aHBI C MPOSIBIIEHUEM SKOHOMH3ALUU CPOYHBIX PEAKIMH y MEPBBIX U MEHEE I'€HEpPaIN30BaHHBIX
OTBETax Ha JIOKaJIbHbBIE, J03UPOBaHHbIE (PYHKIMOHAJIBHBIE HAarpy3kd. B 3ToM ciyuae OOCTHUTHYTBIH
JMara30H COCYAMCThIX PeaKIUi y JuIl ¢ OoJibliiei BeaununHod MITK MoxeT He oTpaxaTh UMEIOLITUECS
pe3epBBI TKAHEBOTO KPOBOTOKA.

POST-OCCLUSIVE REACTIVE HYPEREMIA IN INDIVIDUALS WITH DIFFERENT
VALUES OF MAXIMUM OXYGEN CONSUMPTION

P.V. Mikhailov, R.S. Ostroumov, I.A. Osetrov, A.A. Kataeva

Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia

Purpose: comparison of reactions of skin vessels to dosed occlusion in individuals with different
VO,max values.

Methods. The study involved male volunteers aged 20-30 years. Based on the VO,max indicator,
which was determined using direct gas analysis, three observation groups were formed: group 1 — 30-
40 ml/min/kg, group 2 — 41-50 mi/min/kg and group 3 -51-60 mi/min/kg Microvascular perfusion was
determined by laser Doppler flowmetry (LDF). In the process of recording the LDF gram, an
occlusive test was performed by squeezing the shoulder area with a tonometer cuff for 3 minutes.
Results. The most pronounced increase in perfusion during the development of post-occlusive reactive
hyperemia was registered in group 1 (180%), in group 2 it was 130%, in group 3 it was the smallest
and amounted to 117% (p<0,05, Kraskel-Wallis).

Conclusion. Postocclusive reactive hyperemia was less pronounced in individuals with higher
VO,max than in individuals with low aerobic potential. The data obtained may be associated with the
manifestation of economization of urgent reactions in the first and less generalized responses to
metered functional loads. In this case, the achieved range of vascular reactions in individuals with a
higher VO,max value may not reflect the available reserves of tissue blood flow.

© Muxaiinos I1.B., Octpoymos P.C., Ocetpos U.A., Kataesa A.A. 2023
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U3MEHEHUSA B MUKPOLHUPKYJIATOPHOM PYCJIE KOHBIOHKTUBBI I'VIA3A

U COCTOSSHUE CETYATKHW B AIMHAMUKE ®OPMUPOBAHUS
CTPEINTO30TOIMHUHAYIHUPOBAHHOI'O CAXAPHOI'O JUABETA

"Mouotkos O.A., ‘Tpudanenxosa W.T'., *Xaneno O.B., °Mockais J[.A., 23y6apeBa B.P.
"Kamysxckuii gpumman ®TAY HMULL «MHTK «Mukpoxupyprus rnasa» um. akazn. C.H. dénoposay
Mumnzapaa Poccuu, Poccust, 248007 Kanyra, yi. Cearocnasa @énoposa, 5;

2CMoeHCKHiT TOCYapCTBEHHBI MEAHIMHCKHIT yHIBepenTeT, Poccust, 214019 CMoneHck, yir.
Kpymckoi, 28

BbisaBneHne koMIuieKca MUKPOLIMPKYJISITOPHBIX PACCTPOICTB B KOHBIOHKTHBE M CETYATKE HA HadalbHbBIX
CTaausIX caxapHoro aua0era | THIIa MOXKET IO3BOJIUTH CBOEBPEMEHHO MX KOPPUIMPOBaTh, JOKA3aTEIBHO
OLeHUBaTh A(P(EKTUBHOCTH TEpamMu U Mep NPOPHIAKTHKU, OJHAKO BOMPOC O MOCIECAOBATEIBHOCTH
(opMHPOBaHMS MPEAUKTOPOB MOPAKEHHS PETHOHAPHOTO KPOBOOOPAIIEHHUS T71a3a OCTaeTCsl U3yYeHHBIM HE
JO KOHLA. Y J1a0OpaTOpHBIX KpbIC METOAOM JIa3epHOM JOMIUICPOBCKOM (IOyMeTpuu H3ydain
MHKPOIMPKYJISIIIIO B KOHBIOHKTHBE T71a3a, & METOIOM ONTHYECKOH KOTrepEeHTHOM ToMorpaduil OleHUBAIN
COCTOSTHHE CETYaTKH, IOCIE Yero >KMBOTHBbIE ObUIM paszieneHbl Ha 2 rpymmbl. Kpeicam 1 rpymmbr
MOJIEJIUPOBATIA CTPENITO30TOLMHUHYLIMPOBAHHBIN CaXapHbIil IUA0ET, a KUBOTHBIM 2 TPYMIIbI BBOAWIN
¢dmsnonornyeckuii pactsop. CoCTOsHME MHUKPOLMPKYJSILMM B KOHBIOHKTHBE IJla3a M MEXaHU3MBI ee
PETyJSILIMM HE Pa3IMYaliiCh y JKUBOTHBIX JBYX TPYII, YTO CBHICTEIBCTBYET O €€ CTaOWMIIBHOCTH, W
CIIOCOOHOCTH KaKO€-TO BpeMsl KOMIICHCHPOBATh HAPYILEHUS M MOANEPKHMBaTh TKAaHEBOM romeoctas. Y
JKMBOTHBIX | Ipynmel Ha 7 CyTKU OOHApyXEHbI IPU3HAKH MTOPAKEHUS CETYATKU: CHIDKEHUE €€ TONIIMHBI
Ha (poHEe MPU3HAKOB WILIEMUH, YIUIOTHEHHWE BHYTPEHHEW MOTPAaHWYHON MeMOpaHBbI, TIOSBICHHE (OKYCOB
TBEPJIOTO 3KCCYZaTa, KOTOpPhIe YCYTyOJsUIMCh B 710 35 CyToK HaOmroneHus. Takum o0pa3oM, NMpU3HAKU
MOPaKeHUsI CeTYaTKH (YMCHBILICHHE €€ TOJIIMHBI Ha (JOHE MWIIEMUH) NPH CHIDKCHHH JIMHEHHOW M
00BEMHOH CKOPOCTH KPOBOTOKAa B OpOWTAIHHOW apTepud M YrHETEHHHM TKAaHEBOTO MeTabonn3ma,
BBISIBIICHHBIC Y KPBIC CO CTPENTO30TOIMHUHIYIIMPOBAHHBIM THa0ETOM B TPEIBIIYHIMX padoTax, MOTYT
CILY’>KUTb CKPUHUHIOBBIMH KPUTEPHAMH IHa0ETUIECKUX aHTMONATHH, KOTOPblE MOKHO PEKOMEHIOBATh K
UCIIONB30BAaHUIO B KITMHUYECKOMN MPaKTHUKE.

KiroueBble ci0Ba: CTPENTO30TOIMHUHAYIIMPOBAHHBIA CaxapHBI JUa0eT, JlazepHasi JIOIMIUICPOBCKas
¢roymeTpusi, onTHYecKas KOrepeHTHas ToMorpadusi, MUKPOLMPKYJISLMS KOHbIOHKTHBBI, CETYaTKa Iasa

CHANGES IN THE MICROCIRCULATORY CHANNEL OF THE EYE CONJUNCTIVE
AND THE STATE OF THE RETINA IN THE DYNAMICS OF THE FORMATION

OF STREPTOSOTOCYIN-INDUCED DIABETES MELLITUS

O.A. Molotkov', 1.G. Trifanenkova', O.V. Khalepo?, D.A. Moskal?, V.R. Zubareva®

! Kaluzhsky branch of FSAU NMIC "MNTC "Eye Microsurgery" named after Academician S.N.
Fedorov" Ministry of Health of Russia, Russia, 248007 Kaluga, Svyatoslav Fedorov str., 5;

2 Smolensk State Medical University, Russia, 214019 Smolensk, Krupskaya str., 28

Abstract. Detection of microcirculatory disorders in the conjunctiva and retina at the initial stages of
type 1 diabetes mellitus may allow for their correction and evaluation of the effectiveness of therapy.
Microcirculation in the conjunctiva of the eye was studied in white outbred rats by laser Doppler
flowmetry, and the state of the retina was assessed by optical coherence tomography. The state of
microcirculation in the conjunctiva of the eye and the mechanisms of its regulation did not differ in
animals with streptozotocin-induced diabetes mellitus and in control animals in the course of
observation and the first signs of retinal damage were detected in experimental animals on the 7th day.
A decrease in the thickness of the retina against the background of ischemia with a decrease in the
linear and volumetric blood flow rate in the orbital artery and inhibition of tissue metabolism,
identified in our previous studies in rats with streptozotocin-induced diabetes, can act as screening
criteria for the development of diabetic angiopathy.

Keywords: streptozotocinin-induced diabetes mellitus, laser Doppler flowmetry, optical coherence
tomography, conjunctival microcirculation, retina.
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MUKPOPEOJIOI'HYECKHUE OTBETBI DPUTPOLHUTOB HA OKCHU/] A3OTA

N CEPOBOJOPOJ

Mypasse A.B.!, Tuxomuposa M.A.", ITerpouenxo E.I1.%, TIpuesxes AB2Z JlyroBuos A.E. 2
'OI'BOY BO «SpocnaBcknit rOCyJapCTBEHHBIN MEAArOrMYECKU YHUBEPCUTET UMEHU

K.A. Yumackoroy; Poccus, 150000 Spocnaisb, yi. Pecniyonukanckas, 108/1;

2OI'BOY BO «MockoBckuit rocyzapcTBeHHblld yHusepcurer uMenu M.B. JIomoHOcoBay», Poccns,
119234 Mocksa, JIeHnHCKHE TOPHI, 1

OpHUTPOLUTH U3MEHSAIOT CBOM MUKPOPEOJIOrHIEeCKHe CBOMCTBA, TakKue Kak aegopmupyeMocTs ([13) u
arperartust (AD), BBIMOTHAS TPAHCIIOPTHBIC 3aadd. DTO MPOWCXOANT, B TOM YHUCIIE, O] BIHSHHEM
razorpancmurTepos (I'T). Llenpro mcciaenoBanust ObUIO M3y4YE€HHE MHKPOPEOIOTHYECKUX OTBETOB
sputpountoB Ha ['T. B rpynme 310poBeix un (n=15) u y 60oneHBIX apTepuanbHoit Tunepronueii (I'b,
n=19) perucrpupoBanu I3 u AD >pUTPOLUTOB MOCIE MX HMHKYOALUUH C HUTPONPYCCHUAOM HATpPHUS
(HITH, 100 mxM), rugpocynsdpumom sHatpus (NaHS, 100 mxM), cybcrparom NO-cunTaszsr L-
apruauHoM (LA, 50 MxM) oThnenbHO M HpU ONHOBPEMEHHOM WX MpPHUMEHEHHH. ['OTOBHIM TEHH
SPUTPOLIUTOB U OllcHUBaIU u3MeHenne ux J1D mox Bmusauem HITH, NaHS u LA. Ilon BiusHuem
HITH u NaHS npupoct /13 6611 9-11% (p<0,01) u camkerne AD — 35-49% (p<0,01). /IBa monopa I'T
(HITH+NaHS) ognoBpemenno yeenmumBanu /1D Ha 11% (p<0,01), Torma xak AD cHu3miace Oolee
CYIIECTBeHHO, Ha 59%. B npyroii cepun onbitoB NaHS u LA BeI3biBanu cxoausie caurd [0 u AD.
IIpr ux coBmecTHOM peiictBun 3dext O0putr Oompmmm (P<0,05). IIpu meiticteum HITH = NaHS
npupoct 11D cocrtaBun 9-11% (p<0,01). Torma kak, LA mposiBuin Gosbinuii 3ddext u mpupoct
nedopmupyemMoctd  TeHed Obu1  15%. HampaBineHHOCTh M3MEHEHHUH  MHKPOPEOJIOTHYCCKHX
MoKa3aTenell JPUTPOLMTOB W MX TeHed ObUla cXomHOW B o00eux Tpymnmnax, HeOOIbIIMMU
KOJINYECTBEHHBIMU Pa3IHUMsIMU. TakuM 00pa3oM, pe3ysIbTaThl HCCIEIOBAHMS TO3BOJISIIOT 3aKJIIOYHTH,
YTO JIOHOPBl W CTUMYJISITOp 3HJOTeHHoro cuHTte3a [T 3aMeTHO MOBBIIAIOT AeHOPMUPYEMOCTH
SPUTPOLIUTOB W BBIPAXKEHO CHW)XKAIOT UX arperanuio. OMNBITBL C  TEHSAMH SPUTPOLIUTOB
CBUJICTENILCTBYIOT O CYLIECTBOBAHMM HE3aBUCHUMBIX, HE CBSI3aHHBIX C IIUTOIUIa3MOM KIJIETKH
MOJIEKYJISIDHBIX ~ MHIIeHeH anst 3tux [T, BepoATHO acCOLUMUPOBAHHBIX C MeMOpaHHOM
TYaHUJIATIIUKIIA301 U KabluitzaBucuMbiMu K+-kaHnamamu.

KiroueBble coBa: 3puTPOLUTEHL, 1e(hOPMHUPYEMOCTb, arperamus, ra30TpaHCMHUTTEPHI,

Hccreoosanue 6vinoineno npu puHanco8ou noooepiicKe epaHma
Poccuiickoeo nayunozo ¢ponoa Ne 22-15-00120

MICRORHEOLOGICAL RESPONSES OF ERYTHROCYTES TO NITROGEN OXIDE AND
HYDROGEN SULFIDE

A.V. Muravyov’, I.A. Tikhomirova', E.P. Petrochenko', A.V. Priezzhev?, A.E. Lugovtsov?

! "Yaroslavl State Pedagogical University named after K.D. Ushinsky"; Russia, 150000 Yaroslavl,
Republican str., 108/1;

2 "Lomonosov Moscow State University", Russia, 119234 Moscow, Leninskie gory, 1

Under the influence of SNP and NaHS, there was an increase in DE by 9-11% and a decrease in AE
by 35-49%. Two GT donors (SNP+NaHS) simultaneously increased DE by 11%, while AE decreased
more significantly, by 59%. In another series of experiments, NaHS and L-arginine (LA) caused
similar changes in DE and AE. When they acted together, the effect was great. Under the action of
SNP and NaHS, the increase in DE was 9-11%. Whereas, LA showed a greater effect and the increase
in erythrocyte ghosts deformability was 15%. The direction of changes in microrheological parameters
of erythrocytes and their ghosts was similar in both groups, with small quantitative differences. Thus,
the results of the study allow us to conclude that donors and a stimulator of endogenous synthesis of
GT significantly increase the deformability of erythrocytes and significantly reduce their aggregation.
Key words: erythrocytes, deformability, aggregation, gasotransmitters.
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TEMOPEOJIOTUYECKHUHA MPO®UJIb U APTEPUAJIBHOE JABJIEHUE

Y T'HINEPTEH3UBHBIX MAIITMEHTOB

MypaBbeB AB1 TuxomupoBa N.A.%, 3ambinuisies A.B.Z, [Terpouenko A.C.z, Komuies B.J1.2
'OI'BOY BO «Spocnascknit roCyJapCTBEHHBIN MEAArOrMYECKU YHUBEPCUTET UIMEHU

K.A. Yumackoroy; Poccus, 150000 Spocnasis, yin. Pecnyonukanckas, 108/1

2OI'BOY BO «SpociaBckuii rocyaapcTBeHHbII MeHIMHCKHIT yHIBepcuTe™ Poccus, 150000
Spocnasns, yn. PeBomounonHas, 5

Bsi3K0CTh KpOBH SIBJISIETCS] OTHUM W3 KOMIIOHEHTOB MEepH(PEPHUECKOT0 COCYIUCTOrO COMPOTUBIICHHS,
U TEeM caMbIM, BIHMSET Ha BeIWuMHy aprepuanpHoro nasinenus (AJl). Ilostomy peosnormueckue
CBOICTBa KPOBH MOTYT OBITh CYIIECTBEHHBIM 3BEHOM MATOTeHE3a apTepuaibHOoi rumeptonuu (Al).
Lenv uccnedoganus: U3ydeHHE XapaKTEPUCTHK TeMOPEOJIOTHYECKOro MpoduiIs W HX BIUSHHE Ha
apTepuanbHOe JAaBjieHue y 00abHbBIX Al
Mamepuansr u memoowt. Y 34 6oxpHBIX Al Il cTemenn n y 22 3M0pOBBIX IUI] PETUCTPUPOBAIH
MoKa3aTend TeMopeosiornieckoro mpoduis: BsaskocTh kpoBu (BK), mimasmel u  cycmeH3un
sputpouutoB, rematokput (Hct), otHomenne HCt/BK, nedopmupyemocts spurponuror ([13) u ux
arperaimio (AD). Pesyromamut. Y OonbHbIX Al mokazarenu A/l B cpennem Ha 24%
(p 0,05) 6bLTH GosbIIE, YeM Y 3M0POBBIX JUIL. Y juIll ¢ A" HabJIFOJaIK IPUPOCT BA3KOCTH KPOBU MPH
Bbicokux (BK1) u am3kux (BK2) ckopocTsx casura Ha 36-39%, n3-3a yBearueHUs BA3KOCTH IUIa3MBl,
Ha 24%, arperauuu 3puTpPOLMTOB Ha 47% W CHMXKEHUS NeOPMHUPYEMOCTH SPUTPOLIUTOB B CPEAHEM
Ha 10%. TpaHCIOPTHBIH MOTEHIMAN KpoBHU, Kak oTHomenne HCt/BK1, 6but Ha 27% MeHble, 4eM y
3nopoBeiXx Jull. Ilocnemuuit mokazatens koppenuposan ¢ D (r = 0,72; p < 0,01). Kpome Toro,
cuctonuueckoe AJl koppenuposano ¢ 19 (r = — 0,38; p<0,05) u ¢ AD (r=0,39; p<0,05). B cBorw
ouepenr BKI1 koppemupoBaia ¢ JID (r = — 0,52; p<0,05). 3axaouenue. TlonydeHHbie TaHHbBIC
CBHUJICTENLCTBYIOT O TOM, uTO A/l y OonmbHBIX Al 3aMETHO KOPpPENUPYIOT ¢ IMapaMeTpaMH TEKy4ecTH
KPOBH U MTOKa3aTesieM ee TPAaHCIIOPTHOTO MOTEHIIHaa.
KioueBble cioBa: aprepuanbHass TUIEPTOHUS, BA3KOCTb KpPOBHM, TI'€MAaTOKPHUT, arperauus
SPUTPOLUTOB, 1e(HOPMHUPYEMOCTb SIPUTPOLIUTOB

Hccneoosanue binonineno npu uHancosou nodoepiicke epama

Poccuiickoeo nayunozo ¢ponoa Ne 22-15-00120

HEMORRHEOLOGICAL PROFILE AND BLOOD PRESSURE IN HYPERTENSIVE
PATIENTS

A.V. Muravyov', I.A. Tikhomirova', A.V. Zamyshlyae?v, A.S. Petrochenko?, V.L. Komlev?

! "Yaroslavl State Pedagogical University named after K.D. Ushinsky"; Russia, 150000 Yaroslavl,
Republican str., 108/1

2"Yaroslavl State Medical University" Russia, 150000 Yaroslavl, Revolutsionnaya str., 5

The aim of the study was to investigate the hemorheological profile characteristics and their effect on
blood pressure in patients with hypertension. In 34 hypertensive patients and 22 healthy individuals,
hemorheological profile parameters were recorded: blood viscosity (BV), plasma and erythrocyte
suspension viscosity, Hct, Hct/BV ratio, erythrocyte deformability (DE) and their aggregation (AE). In
patients with hypertension, blood pressure was on average 24% higher than in healthy individuals. In
persons with hypertension, an increase in BV of 36-39% was observed, due to an increase in plasma
viscosity by 24%, AE by 47% and a decrease in DE by 10%. The transport potential of blood was 27%
less than in healthy individuals. The latter indicator correlated with DE (r = 0.72). In addition, BP
correlated with DE and with AE. In turn, BV correlated with DE. The obtained data indicate that blood
pressure correlates with blood fluidity and its transport potential.

Keywords: arterial hypertension, blood viscosity, hematocrit, aggregation and deformability of
erythrocytes.
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JIABEPHAS SKTAUMTOMETPUSA DPUTPOIIUTOB U USMEPEHUE HHIMPUHBI
PACIIPEJAEJIEHUA DPUTPOLUTOB IO JE®OPMUPYEMOCTH

Huxwutnna C.1O., JIebenea M.C., Lisi6poB E.I'.

MockoBckuil rocyiapcTBeHHbIA yHUBepcuTeT nMeHn M. B. JIomoHnocoBa, MockBa, Poccust

OpHUM W3 CTaHOAPTHHIX MapamMeTpoB KPOBH SIBJSIETCS IIMPUHA PACIpPEACTICHUS 3PUTPOLMTOB IO
pasmepam (RDW — Red Blood Cells Distribution Width). O BaxxaocTH 3TOTO IapameTpa TOBOPHT, B
YacTHOCTH, TOT ¢akT, uro BenumuuHa RDW sBisieTcs Haae)KHBIM IPETUKTOPOM CMEPTHOCTH B OOIIEH
MOMYJISIMK B3POCTBIX B Bo3pacTe 45 jeT u crapiie. Mbl mosiaraeM, 4To AUarHOCTHYECKYIO IIEHHOCTD
MOJKET MMETh W TaKOM MmapaMeTp KakK IIUPHHA pacTlpeAeNieHHs] IPUTPOIUTOB M0 AePOPMHUPYEMOCTH
(RDWD - Red Blood Cells Distribution Width in Deformability). B mameii ma6opatopus MbI
BIIEPBbIE U3MEPHIIN TOT NapaMeTp METOAOM JIa3epHOH AU(PAKTOMETPUN SPUTPOLIUTOB B CABHUTOBOM
MOTOKE (IKTALTUTOMETPHN).

Wzmepenne mpoBomn cienyrommM oOpazoM. CHIIBHO pa30aBIIEHHYIO CYCHEH3WIO SPHTPOIUTOB
3aJIMBaJI1 B y3KPII71 3a30p MCXKAY ABYMA IUNIOCKMMHU NPO3pavyHBIMU JUCKaMHU, OJAWH H3 KOTOPBIX
HETIOJIBU>KEH, a JPYroil MOYKET BpalllaThCsl C 3a4aHHOM YIJIOBOM CKOpPOCThIO. BpallieHne noaBu:KHOro
JIUCKa CO3MIaeT B CYCHEH3WH CIBUTOBBIN IMOTOK, KOTOPBIA AeQOPMHUPYET IPUTPOIIUTEI, BBHITATUBAS WX
BJOJb TOTOKA. CyCIIEH3UIO0 SPUTPOIIUTOB IPOCBEUHBAIH Ja3ePHBIM ITyYKOM W HaONIOJaIl HA dKpaHe
KapTHHY paccesiHus cBeTa spuTpouuTaMu. [Ipy yBenM4eHUH CKOPOCTH BPALEHUS MOABUXKHOTO JAMCKA
HAOIOaN BBITSATHBAaHUE MU(QPAKIIMOHHONW KapTHUHBI, OOYCIOBJICHHOE HedopManuell SPUTPOLUTOB
CHJTAMU BSI3KOTO TPEHUSI.

s aHanmu3a IUQPaKIMOHHOW KapTUHBI BBIJACISIM Ha HEH JIMHUIO W30MHTEHCHUBHOCTH. Tak
Ha3bIBACTCA COBOKYIMHOCTH TOYCK HAa 3KpaHC Ha6J’IIOIleHI/ISI, B KOTOPBIX MHTCHCUBHOCTb PACCCAHHOTO
CBETa HWMEeT HEKOTOpoe ompenelneHHoe 3HaudeHwe. [lis HopManmpHOTO o0Opas3ia KpPOBH JIHHUS
W30MHTEHCUBHOCTH UMeeT (GopMy, OJNM3KYIO K 3JUIMIICOMAANBHONW. 3aTeM U3MepsUId TeOMETPpUIecKUe
napamMeTpbl 3TOH JIMHAM — €€ acleKTHOE OTHOLICHHWE M KOOPIUHATBHI XapaKTepHUCTUYECKUX TOYEK,
KOTOpBIC JIeKAaT Ha TEePecedYeHWW JIMHUW W30MHTEHCHBHOCTA C JHArOHAISAMH NPSIMOYTOJIHHUKA,
OXBAaTHIBAIOIIETO ATy JuHUW. [lomydeHHBIE HaHHBIE 00pabATHIBAIIM C TIOMOIINBIO CIIEIIHAIIEHOTO
aNropuTMa, M ornpenesuii BenuunHy napamerpa RDWD. g xpoBH MOJIOAOTO 3I0pOBOTO JOHOPA
MbI tonryamn RDWD=15%.

KamoueBbsie ciaoBa: aepopMHpyeMOCTh DSPHUTPOLMUTOB, JiazepHas AU(PAKTOMETpHs, MIMPUHA
pacripenesieHust SPUTPOLIUTOB 110 JIHOPMUPYEMOCTH.

LASER EKTACYTOMETRY OF ERYTHROCYTES AND MEASUREMENT OF THE RED
BLOOD CELLS DISTRIBUTION WIDTH IN DEFORMABILITY

S. Yu. Nikitin, M. S. Lebedeva, E. G. Tsybrov

M. V. Lomonosov Moscow State University, Moscow, Russia

Abstract. A new rheological parameter of blood - the Red Blood Cells Distribution Width in
Deformability (RDWD), was measured for the first time by the method of laser diffractometry of
erythrocytes in a shear flow (ektacytometry).

Keywords: erythrocyte deformability, laser ektacytometry, Red Blood Cells Distribution Width in
Deformability.
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COCTOSIHUE MUKPOILIUPKYJIAITOPHOI'O PYCJIA U TEMOPEOJIOTr MUECKHI
CTATYC B HOPME 4 [IPU TOBBILIEHHOM APTEPUAJIBHOM JIABJIEHUU
OBunHHKKOBa O.A.

®I'BOY BO «SpocnaBckuii ToCyIapcTBEHHBIN Neparornuecknii yausepceureT uM. K. /1. YmmacKkoroy;
Poccus, 150000 Spocnarinsb, yi. PecyOnukanckas, 108/1

CraTbsl IOCBSIIEHA OLIEHKE FeMOPEOJIOrHYECHOr0 NPO(UIIS U COCTOSIHUSA MUKPOLMPKYJISLMH Y JIUIL C
TTOBBIIICHHBIM apTepruaIbHBIM aaBiieHreM (AJl) 1o cpaBHEHHIO ¢ HOpMOW. bwumn chopMupoBaHb ABE
TPYMIIBI UCTIBITYEMBIX: Tpynna 1 — nuia ¢ HopMansHeiM ypoBHeM A/l (B cpennem — 119/72 MM pT. cT.)
u rpynmna 2 — nuna ¢ noseimeHHbIM AJl (B cpemnem — 142/87 mm pr.ct.). [lomydeHHple mMaTepuan
00paboTaH CTATUCTHYECKH C OINpeAcIICHHEeM BBIOOPOYHOW cpemHel BeauuwHb (M) M CTaHIapTHOTO
otkionenus (| |). B pesynbrare uccienoBanus ObUIO YCTaHOBIICHO, YTO Y MAIMEHTOB C NOBBIIICHHBIM
AJl HaOrOMamuch TOCTOBEPHO 0O0JIee BBICOKHE MOKA3aTEeNH BSI3KOCTH LIEIbHOW KpoBH Ha 13,5% (p<
0,05), Bsazkoctu masmel Ha 30,8 % (p<0,001), moBeimnennas arperupyemocts (Ha 43%, p < 0,05) u
CHIDKEHHAs1 1e(hOpMHUPYEMOCTh 3PUTPOLUTOB (Ha 6,7%, p<0,05). O cHmkeHnn nehopMHUPYEMOCTH Y
nut ¢ AJ] ToBopsT 1 Ooiee BBICOKHE MTOKA3aTENH BA3KOCTH CYCIIEH3UH SPUTPOIIUTOB CO CTAaHAAPTHBIM
reMaToOKpUTOM B Hearperupymomeil cpene (va 18%, p<0,05). Oto mpuBeno k cHwkeHH0 Ha 22%
(p<0,05) sddexTuBHOCTH TpaHCcmopra Kucimopona. llo mammemM JIJI® wuccnemoBaHus BBISIBICHO
3HAYMTENBHBIA pocT HedporeHHbx (Ha 61%, p<0,001) m wmwuorenneix (Ha 82 %, p<0,001)
COCTAaBIISIIOIIMX MEXAaHU3MOB pETyISiUM cocyaucTtoro ToHyca. O cHkeHMH 00bEMa KpoBH,
MOCTYIAIOIIEro B 0OMEHHOE 3BEHO, CBHIETENbCTBYET M Bo3pocwmii (Ha 60 %, p<0,01) mokasarens
UIyHTUpOBaHus y Juil ¢ moBblieHHBIM AJl. Ilpu 3ToM HaOmIOAanock CHIDKEHHE aMIUTATYABI
neixarenbHbIX (Ha 32 %, p<0,01) u sanorenuanbubix (Ha 28 %, p<0,01) xonebanwmii.

HccnenoBaHue MO3BOJMIIO BBISIBUTH XapaKTepHbIE OCOOCHHOCTH MHUKPOLMPKYJISALUH U M3MEHEHHS
TeMOPEOJIOTHIECKOT0 MPO(HIISA, YTO TO3BOJISET ONPEEIsATh BO3MOXKHBIC CIIOCOOBI KOPPEKIUU STHX
HapyIIEHUN.

KiroueBble ci10Ba: TeMOpEOIIOTHs, apTEPUANbHOE AAaBJICHUE, BA3KOCTh KPOBU

THE STATE OF THE MICROCIRCULATORY BED AND THE HEMORHEOLOGICAL
STATUS ARE NORMAL AND AT ELEVATED BLOOD PRESSURE

O.A. Ovchinnikova

"Yaroslavl State Pedagogical University named after K.D. Ushinsky"; Russia, 150000 Yaroslavl,
Republican str., 108/1

The article is devoted to the assessment of the hemorheological profile and the state of
microcirculation in people with high blood pressure (BP) compared to the norm. Two groups of
subjects were formed: group 1 — persons with normal blood pressure (on average — 119/72 mmHg) and
group 2 — persons with elevated blood pressure (on average — 142/87 mmHg). The study revealed the
characteristic features of microcirculation, consisting in a decrease in tissue perfusion and a decrease
in the variability of microhemodynamics, an increase in myogenic and neurogenic tone, an increase in
blood discharge through anastomoses. Changes in the hemorheological profile were manifested in an
increase in blood viscosity, increased aggregation and reduced deformability of erythrocytes, which
led to a decrease in the efficiency of oxygen transport. The data allows us to determine possible ways
to correct these violations.

Keywords: hemorheology, blood pressure, blood viscosity.
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BO3PACTHBIE UBMEHEHUSA TAPAMETPOB 'EMOPEOJIOT'NTYECKOI'O ITPO®NJIA
Y 31OPOBBIX JIUIL]

Octpoymos P.C., OcetpoB U.A., Ky3uenosa E.A., Benukanosa E.B., Muxaiinos I1.B.,

MypasbeB A.B.

®I'BOY BO «SpocnaBckuii TOCyIapCTBEHHBIN Meaarorndeckuid yansepcuteT uM. K./l YmmHckoroy,
Poccus, 150000, Spocnasib, yi. Pecmybnukanckas, 108/1.

Bonpoc 0 BO3pacTHbIX HU3MEHEHHUSIX PEOJIOTHUECKHX CBOHCTB KPOBH OCTAa€TCs IPEIMETOM
00CyXIeHHst. DTO CBA3aHO C TEM, YTO CYLIECTBEHHBIH BKIIAJ B TEKyUECTh KPOBH BHOCSAT SPUTPOLIUTEI,
a OHM MMEIOT CBOM BO3PACTHOW LHMKI U, CIENys €My, H3MEHSIOT CBOIO MHUKPOPEOJIOTHIO, TOTAa Kak
TEKy4YecTh IUIa3Mbl KPOBH MOXXET H3MEHATHCS ¢ Bo3pacToM. llenpio mccimenoBaHusi ObUl aHamu3
xapaktepucTuk remopeonorudeckoro mpodmis (I'Il) y 3m0poBeIX nuip pa3Horo Bo3pacTa. beumm
c(hopMHPOBaHBI IBE TPYIIIBI 3J0POBBIX JIHII - MY>KYHMH B Bo3pacte oT 20 1o 30 ner (rpynma 1, n=24) u
ot 50 mo 60 met (rpymma 2, n=20). Peructpupoanu: Bsi3kocth kpoBu (BK1 u BK2) nmpu BeIcOKHX T
HU3KHX CKOPOCTSX cnaBura, Bs3kocTh rmiasmer (BII), Hct, nedopmupyemocts ([13) m arperammro
sputpounutoB (AD) W TpaHCHOPTHBIA moTeHIMan kpoBu (otHomenune HCt/BK). Ompenensm
KOHIICHTpaIlMK OeNKa IUIa3Mbl, albOYMUHOB, IJIOOYJIMHOB U (UOPUHOTEHA H  XOJIECTCPHH.
CpaBHUTENBHBIN aHanu3 nokasan, yto BK Obuta mocroBepHO Bhiie B rpymmne 2, Ha 11-17%, npu
BBICOKMX M HU3KHX CKOPOCTSIX CIIBUTaA, COOTBETCTBEHHO. [IpH 3TOM TpaHCHOPTHBIN MOTEHIMAT KPOBU
obut Hke 10-14% (p<0,05) B rpynme 2. B ocHoBHOM 3T0 ObLIO cBsi3aHO ¢ noBbieHHOH BIT (Ha 10%)
u AD (ma 28%) m coueranoch ¢ OOJNBIIUMH KOHIEHTPAIMSAMH TIOOYIWHOB IuTa3Mbl (Ha 26%) u
¢ubpunorena (Ha 14%). Ymepennoe cHwkeHue J|D y sun rpymnmsl 2 MOXKHO OOBSCHHUTH Ooiee
BBICOKOW KOHIIGHTpalyel XoJlecTepuHa y HHUX. TakuM o0pa3oM, CpaBHEHHE TMOKazaresei
TeMOPEOJIOTMYECKOr0 TPOGWIS Y 370POBBIX, (PU3UYECKH HEAKTHBHBIX JIMII, CBHICTEILCTBYET 00
YMEPEHHOM BO3PAaCTHOM CHIKCHMH TEKy4eCTH KPOBU M €€ TPAaHCHOPTHOI'O NOTEHLHANIa B OCHOBHOM
n3-3a OMOXMMHUYECKUX MOAU(UKAIIUIA T1a3Mbl KPOBH.

KaroueBble c10Ba: TeMOpPEOIOTHYeCKUi MPOQUIb, BO3PACTHBIE H3MEHEHUS, 3[I0POBhIC JIUIIA

AGE CHANGES IN HEMOROHEOLOGICAL PROFILE PARAMETERS IN HEALTHY
PERSONS

R.S. Ostroumov, |.A. Osetrov, E.A. Kuznetsova, E.V. Velikanova, P.V. Mikhailov, A.V. Muravyov
"Yaroslavl State Pedagogical University named after K.D. Ushinsky"; Russia, 150000 Yaroslavl,
Republican str., 108/1

The aim of the study was an analysis of the hemorheological profile (HP) parameters in healthy
individuals of different ages. Two groups of healthy individuals were formed (men, aged 20 to 30
years, group 1, n=24) and 50 to 60 years (group 2, n=20). HP characteristics were recorded in all of
them: blood viscosity (BV) at high and low shear rates, plasma viscosity (PV), Hct, deformability
(DE), erythrocyte aggregation (AE), and blood transport potential (Hct/BV ratio). Plasma protein,
albumin, globulin and fibrinogen concentrations and cholesterol were determined. Comparative
analysis showed that BV was significantly higher in group 2, by 11-17%, at high and low shear rates,
respectively. At the same time, the blood transport potential was decreased by 10-14% (p<0.05) in
group 2. This was mainly due to increased PV (by 10%) and AE (by 28%) and was combined with
high concentrations of plasma globulins (by 26%) and fibrinogen (by 14%). A moderate decrease in
DE in group 2 individuals can be explained by a higher cholesterol concentration in them. Thus, a
comparison of hemorheological profile indicators in healthy, physically inactive individuals indicates
a moderate age-related decrease in blood fluidity and its transport potential, mainly due to biochemical
modifications of blood plasma.

Keywords: hemorheological profile, age-related changes, healthy persons.
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I'EMOPEOJIOTHYECKHUE XAPAKTEPUCTHUKMU Y JIML C PA3ZHBIM YPOBHEM
ABPOBHOM PABOTOCIIOCOBHOCTU: BJIMSIHUE OKCHUJIA A30TA U CYJIb®HUIA
BOJOPOJA HA MUKPOPEOJIOTHYECKHUE XAPAKTEPUCTUKHU SPUTPOLIUTOB
Octpoymos P.C., Muxaiinos I1.B., MypasseB A.A., Ky3uernioBa E.A., Mypasser A.B.

OI'BOY BO «pocnaBckuii rocy1apcTBEHHBIN Neaaroruueckuit yausepeureT uM. K. JI. Yiuuackuity,
SpocnaBnp

TpaHCIOPT KHCIOPOZa B MBIIIIBI 3aBUCUT OT COCYAUCTBIX M peojorudeckux (axkropon. V3BecTHO,
yro BsBKOCTh KpoBH (BK) 3aBHCHT OT MHKPOPEOJIOTHUECKUX CBOWCTB HSPUTPOLHUTOB, U
MOJIOKUTEJIbHBIE HM3MEHEHUs! OyAyT CIOCOOCTBOBATh JydIIEMy TPaHCHOPTY Kuciaopoma. lLlenbro
UCCIIeIOBaHUS ObUI aHAJIN3 T€MOPEOTIOTHIECKUX NMPO(MIeH y JHI ¢ Pa3HbIM a3pOOHBIM ITOTEHIHAJIOM
u wuccrnepoBanue pomu  okcuaa azota (NO) wu  cepoBomopoma (H,S) B wu3MeHeHHAX
MHUKPOPEOJIOTHYECKUX XapaKTEPUCTHK HPUTPOLMTOB. Ha OCHOBE BeNWYMHBI MaKCHMAalbHOTO
notpednenus kucinopoaa (MIIK) 6bum chopmupoBana rpynma 1 (MIIK 40-50 mn/kr/muH), 1 rpynma
2 (MIIK 51-65 wn/kr/muH). PeructpupoBanm TapamMeTpbl T'eMOpPEOJOTHYECKOTO MpOQuIIs,
MeTabonu3M okcuja azoTa. Kpome TOro, perucTpupoBajii arperanyio 3puTpouutoB (AD) u ux
nedopmupyemocts ([13) nocie nakybdanuu xinetok ¢ roHopamu NO u H,S (HuTpomnpyccruaoM HaTpus,
HIIH, 100 mxM wu ruapocynbedumom Hatpusa, NaHS, 100 mxM). beutn moxy4eHbl NaHHBIE,
MOKa3bIBaIOIIKe, YTO Juna ¢ BeIcOKMM MIIK nMenu CHMXEHHYIO BSI3KOCTh KpOBH, 3(pQeKTHBHBIN
KHCJIOPOATPAHCIIOPTHBIM MOTEHIHAN, TIO3UTHBHbBIC N3MEHEHUSI MUKPOPEOJIOTHUECKUX XapaKTEPUCTHK
DPUTPOIUTOB W WX OOJI€e BBICOKYIO UyBCTBHTENBHOCTH K MoHOpam ['T. Ilpm stom HITH m NaHS
YMEPEHHO MOBBIMIAIN JIePOPMUPYEMOCTh IPUTPOLIUTOB M CYIIECTBEHHO CHIDKAIU WX arperalmio.
Kpome Toro, 6bu10 HaiineHo, uto y i ¢ BeicokuM MIIK, MuUKpopeosorudeckue OTBETHl Ha JOHOPEI
I'T 6puH OoJee BRIpaKEHHBIMH.

Ki1ro4eBble €JI0Ba: TPAHCIIOPT KUCIIOPO/1A, FEMOPEOIOrHIEeCKUH MpoduIib, ra30TPaHCMUTTEPbI, OKCUJL
a30Ta, CEpOBOAOPO/], IPUTPOLUTHI, AeHOPMUPYEMOCTb, arperamus

HEMORRHEOLOGICAL CHARACTERISTICS IN PERSONS WITH DIFFERENT LEVEL
OF AEROBIC PERFORMANCE: INFLUENCE OF NITRIC OXIDE AND HYDROGEN
SULFIDE ON MICRORHEOLOGICAL CHARACTERISTICS OF ERYTHROCYTES

R.S. Ostroumov, P.V. Mikhailov, A.A. Muravyov, E.A. Kuznetsova, A.V. Muravyov

"Yaroslavl State Pedagogical University named after K.D. Ushinsky"; Russia, 150000 Yaroslavl,
Republican str., 108/1

The purpose of this study was to analyze hemorheological profiles in individuals with different aerobic
potential and to investigate the role of nitric oxide (NO) and hydrogen sulfide (H,S) in changes in
erythrocyte microrheology. Group 1 (VO.max — 40-50 ml/kg/min) and Group 2 (VO,max — 51-65
ml/kg/min) were formed based on the value of maximum oxygen consumption (VO,max).
Hemorheological profile parameters were recorded, as well as erythrocyte aggregation (AE) and their
deformability (DE) after cell incubation with NO and H,S donors (sodium nitroprusside, SNP, 100 uM
and sodium hydrosulfide, NaHS, 100 uM). Data were obtained showing that individuals with high
VO,max had reduced blood viscosity, effective oxygen transport potential and positive changes in
erythrocyte microrheology. At the same time, SNP and NaHS moderately increased the deformability
of erythrocytes and significantly reduced their aggregation. In addition, it was found that in individuals
with high VO,max, microrheological responses to GT donors were more pronounced.

Keywords: hemorheological profile, gasotransmitters, nitric oxide, hydrogen sulfide, erythrocytes,
deformability, aggregation.
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OIIEHKA U3MEHEHU TAPAMETPOB MUKPOIIUPKYJISATOPHO-TKAHEBBIX
CUCTEM BACKETBOJIMCTOB U HIOPT-TPEKUCTOB ITOCJIE ®U3NYECKON
HAI'PY3KHN

ITapmakosa B.E.}, Jloxtronosa 10.1.}, Kapkux E.B.}, Jlutun dD.B.Z, Kpotora K.A.z,

MenbskoBa H.C.z, HyHaes AB!

'OI'Y umenn U.C. Typrenesa; Poccust, 302026 Opéi, yi1. Komcomonbckas, 95

2CmoreHcKHit rocyIapCcTBEHHBII yHIBepCcHTeT cropta; Poccus, 214018 Cmonerck, yi1. Tarapuna, 23

PaboTa mocBsieHa W3yYeHHIO PEAKUUN MHUKPOLMPKYIATOpHO-TKaHeBbIx cucteM (MTC) oprannsma
CIIOPTCMEHOB Ha (U3MYECKYI0 Harpy3ky INpH pa3nuuHbIX Buaax cmopra. lllopr-Tpekucram
HEOOXOIUMO pa3BUBaTh BBICOKYIO CKOpPOCTb, 4YTO IIPUBOAUT K YBEJIMYEHHOH MOTPEOHOCTH
OMoJIOrMYeCKUX TKaHEW B KUCJIOpone, y OackeTOOIMCTOB BO BpEMsSl HMIPbl OCHOBHAsl Harpyska
NPUXOANUTCS Ha KUCTH PYK, MBIIIIBI HOT W CIHHBI, TaKKE BO3HUKAET KOTHUTHUBHAs Harpyska, 4ro
TpeOyeT HOMOIHUTENBHOTO IUTAHUS MO3Ta, BMECTE C TeM aKTHBU3UPYIOTCA U MEXaHU3MBbI PETYIISILNUN
MTC. [ns onenku cocrosanst MTC ucmons3oBanuck HocuMblie aHanmu3aTopsl «JIASMA-TIDy» (OO0
HITIT «JIASMAY), peanusyoolue Ja3epHyl JOMIUICPOBCKYIO (GIOYMETPHIO U (IIyOPECICHTHYIO
cnekTpockonuio. MccnemoBanue mnpoBoawnoch Ha 13 OackerOomuctax W 13 mOPT-TpeKUCTax
MY>KCKOTO I0J1a, CPEOHUI BO3pacT KOTOpbIX cocTtaBui 2043 rona. 3smepeHus AIUIUCh 10 7 MUHYT U
BKJItOUaM 3 3tama: A0 (u3nuecko Harpysku, uepe3 45 ¢ u uepe3 30 MHUH MOCiie OKOHYAHUS
TpeHUPOBKHU. Bo Bpems u3MepeHuil CIOPTCMEHBI pacloylarajiuch B MOJ0KEHUU JIEKa, aHAIU3aTOPbI
3aKpEIUBUINCh Ha BHEIIHEW CTOPOHE MPEIJICYHid U Ha BHYTPEHHEH CTOPOHE TOJICHEH CUMMETPUYHO
crpaBa u cieBa. llocie Qu3mueckoil HArpy3Ku y HIOPT-TPEKUCTOB U OACKETOOIMCTOB OTMEYaeTCs
POCT MOKa3aTeCjid MUKPOLUPKYJIAINUU KPOBU U HYTPUTUBHOT'O KPOBOTOKA, YTO CBUACTCILCTBYCT KaK 06
o01IeM yBeNTMYEHNH MHTEHCHBHOCTH KPOBOTOKA, TaK M 00 YBEIMYECHUH YHCIa (YHKIHOHHPYIOIIHX
KalmUIIPOB U MHUTaHus Onomorndecknx TkaHel. [lokazarens okucnurensHOro Metabommsma (IIOM)
y 0ackeTOOMUCTOB B pyKax MMeEEeT TEHACHIIMIO Ha CHIDKEHHE uepe3 45 ¢ mocie GU3NUecKoi Harpys3Ky,
a uepe3 30 MUH TmOCle OKOHYaHHMS TPEHHPOBKH 3HAYUTEIBHO BO3pAacTaeT, 4YTO MOXKeET
CBHUJICTENILCTBOBATh O IOCTENEHHOM aJanTaluy U COIVIACOBAHHOCTH B PabOTE CHUCTEMBI JIOCTaBKU
KHACIOpoda (MUKPOUMPKYJISIUIMM KpPOBH) M €€ YTWIM3alUUMM OWOTKAaHAMH (OKHCIMTENBHBIN
MeTabomu3M). Y mopT-TpekuctoB [IOM uMeeT TEHACHIMIO Ha YBEIHYCHHE Mocie (GHU3MUECKO
Harpy3kd, 4YTO TOBOpPUT O Oonee 3¢¢eKTHBHOM paboTe CHUCTEMBI IOCTaBKM MW YTHIM3aLUU
NUTATENIbHBIX BEIIECTB K KJIETKaM OHOTKaHEH Mocje TpeHUPOBKH. TakuM o0pa3oM, ¢ IOMOILIbIO
HOCHUMBLIX aHAJIM3aTOPOB BO3MOXXHO OIICHUBATH U3MCHCHUSA B MTC oprann3Ma CIiopTCMEHOB, KOTOPBIC
pa3IM4Hbl B 3aBUCHMOCTH OT BHJAa (U3UUECKOW HArpy3KH, 4YTO AT HOBYIO IHUArHOCTHYECKYIO
MH(QOPMALHUIO I KOPPEKTUPOBKH TPEHUPOBOYHBIX MPOLIECCOB.

KalodeBble ciaoBa:  MUKPOIMPKYJISATOPHO-TKAHEBBIE  CHUCTEMBI, JIa3epHas  JOMNIUIEPOBCKas
¢doymeTpust, GiryopectueHTHast CIEKTPOCKOMHSI, MeTabOIN3M, CHOPTCMEHEI.

ASSESSMENT OF CHANGES IN THE PARAMETERS OF MICROCIRCULATORY
AND TISSUE SYSTEMS OF BASKETBALL PLAYERS AND SHORT-TRACK PLAYERS
AFTER PHYSICAL EXERTION

V.E. Parshakova®, Yu.l. Loktionova', E.V. Zharkikh?, F.B. Litvin?, K.A. Krotova?, Menkova N.S.?
A.V. Dunaev*

' I.S. Turgenev Orel State University; 95 Komsomolskaya str., 302026 Orel, Russia

2 Smolensk State University of Sports; 23 Gagarina str., Smolensk, 214018, Russia

Aunnoramus: The paper studies the parameters of microcirculatory tissue systems (MTS) of the
athletes' body during physical exertion of two different sports, measured using wearable devices
implementing laser Doppler flowmetry and fluorescence spectroscopy. It is noted that changes in MTS
depend on the type of physical activity.

Keywords: microcirculatory tissue systems, laser Doppler flowmetry, fluorescence spectroscopy,
athletes.
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HAPYIIEHUS ITPO-, AHTUOKCUJTAHTHBIX PEAKITUN U TIOKA3ATEJIEH
TFEMOCTA3A Y HAIHMEHTOB C PASOPBABIIUMUCS HEPEBPAJIBHBIMU
AHEBPU3MAMM B J10- U IIOCJIEOIIEPAIIMOHHOM IHEPUOJAX

IMTamxosckas U./1., Crenanosa FO.U., Heunmypenko H.U., CugopoBuu P.P., Axpemuyk A.U.
I'ocymapcTBeHHOE yupexkaeHue «PecnyOnuKaHCKU HAyYHO-IPAKTUIECKUI LIEHTP HEBPOJIIOTHUH U
Helipoxupyprum», benapycs, 220114 Munck, yn. @.Ckopunsl, 24

PaspriB niepebpanbroit aneBpu3Mbl (L[A) cBsi3aH ¢ pa3BUTHEM HapyIIEHWIH reMocTa3a W aKTHBaIuen
MPOOKCHAAHTHBIX MPOIECCOB, YTO MOXKET CONpPOBOXKIATHCA (OPMHUPOBAHHUEM OTCPOUYCHHOMN
nepebpanpHoin wmemun (OL[M). Ilenmsto manHONW paOOTHl SABISAETCS CpPaBHUTEIBHBIA aHAIHM3
HapyIIEHWH TpoO-, AaHTHOKCHUAAHTHBIX pEeaklWid, arperanuu TPOMOOIMTOB M  TIOKa3aTesei
KoaryjaorpaMMmbl y manueHToB ¢ pasopBaBmumucsi [[A ¢ OLM um G6es OLU B mo- m
nocieonepannoHHoM nepuogax. ChopMHpoBaHO [Be TPYIIbI: OCHOBHAaA — 67 TMalHUEHTOB C
pazopaBmmumucs LA u OLIU u rpynma cpaBHerns — 23 manueHTa 6e3 OLIM. Becem manmenTam 6bu10
BBHITIOJIHEHO KiunupoBanue [[A. B kpoBu 10- 1 mocie onepanuu u3ydaid KOHIICHTPAIUIO MPOAYKTOB,
pearupyomux ¢ THOOapOUTYpPOBOW KHCIOTOH M aKTUBHOCTH cymepokcupaucmytassl (COJ);
TPOMOMH3aBUCHMYIO arperamiio TPOMOOLMTOB; IIOKa3aTeNd KOaryJorpaMMbl M KOHLEHTPALUIO
uHTHONTOpa aktuBanuu ImiasMuHoreHa 1 Tuma (PAIl-1). Craructudeckuid aHamu3 MPOBOIWINA C
MOMOIIIBIO HEMapaMeTPUUSCKUX MeTonoB. Jlo omepamuu B 00eux TpyImax yYCTaHOBJICH IIPO-,
aHTHUOKCHIAHTHBIN nucOanaHc; 1mociie omnepay — B OCHOBHOW Tpymie BelsiBiIeHo yBenudeHue COJl
otHOcUTeNnbHO HcxomHbix 3HaueHu# (T, p=0,0004). [lo omepamuu B OCHOBHOH TpymIe IOKa3aHO
yBenmuenune ckopoct (U, p=0,002) m cremenun (U, p=0,001) arperammu TpomoOoIMTOB. B
MOCJIEOTIePAlMOHHOM TIEpHO/Ie y MAIIMEHTOB 00CHX TPy HAOII0Jall TUTIeparperauuio TpOMOOINTOB
u Bo3pactanue koHneHtpammu PAI-1. B ocHoBHOI rpynme PAI-1 momoXHUTENbHO KOPpPETHpOBAI C
0aJuUTbHOW OIEHKOH TSDKECTH COCTOSHHS TanueHTOB Mo Imkaine Xanra-Xecca (rs=0,6, p=0,002) u
NIHSS (rs=0,5, p=0,006). Takum o6pa3om, HapyiieHHe OalaHca MEXIy MPO- W aHTHOKCHAAHTAMH,
W3MEHEHHUE arperamud TpoMOOUMTOB M (pUOpMHONM3a B MHUKPOLUPKYJISITOPHOM pyCji€ TOJIOBHOIO
MO3ra MOTYT SIBIATHCS (pakTopamu TpomMOooOpa3oBaHus U criocodbcTBoBaTh popmuposannio OLIM npu
Ppa3psIBE LIA, YTO TMOATBCPIKAACTCA KOPPCIAIUOHHBIMU 3aBUCHUMOCTAMU MCKAY TAKECTBIO
HEBPOJIOTHYECKOTO Ae(UINTA U COCTOSHUEM TeMOCTasa.

KaroueBble ciioBa: pa3peiB LepeOpaibHOW aHEBPU3MBI, OTCPOUYCHHAs LiepedpanbHas UILIEeMHs, Ipo-,
AHTHOKCHJIAHTHAS CUCTEMa, FeMOCTa3.

PRO-, ANTIOXIDANT REACTIONS AND HEMOSTASIS INDICATORS DISTURBANCES
IN PATIENTS WITH RUPTURED CEREBRAL ANEURYSM IN PRE- AND
POSTOPERATIVE PERIODS

I.D. Pashkouskaya, Y.l. Stepanova, N.I. Nechipurenko, R.R. Sidorovich, A.l. Ahremchyk

State Institution "Republican Scientific and Practical Center of Neurology and Neurosurgery",
Belarus, 220114 Minsk, F.Skaryna str., 24

Abstract. The article is devoted to a comparative analysis of the violations of pro-, antioxidant
reactions, platelet aggregation and coagulogram parameters in patients with ruptured cerebral aneurysm
(CA) with and without delayed cerebral ischemia (DCI). Two groups were formed: the main group - 67
patients with ruptured CA and DCI and the comparison group - 23 patients without DCI. As a result of
the study, it was found that in both groups, activation of prooxidant reactions and an increase in the
concentration of PAI-1. In the main group before surgery, an increase in the rate of platelet aggregation
(p=0.002) relative to the norm was revealed. In the postoperative period in patients of both groups a
giperaggregation was observed. In the main group, PAI-1 positively correlated with the neurological
deficit score — NIHSS (p=0.006). Thus, an imbalance between pro- and antioxidants, changes in platelet
aggregation and fibrinolysis in the microvasculature of the brain can be important factors in thrombosis
and contribute to the formation of cerebral ischemia foci in case of rupture of the CA.

Keywords: cerebral aneurysm rupture, delayed cerebral ischemia, pro-, antioxidant system,
hemostasis.
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BO3PACTHBIE OCOBEHHOCTH B3AUMOCBA3U TPOMBOLUTAPHOI'O
TEMOCTA3A ¥ OKUCJHUTEJIBHOI'O METABOJIM3MA KPOBH Y 3JIOPOBBIX JIETEM
U TP XPOHUYECKOM BOCITAJIEHUN

ITonoBuueBa A.H., Maptycesua A.K.

OI'BOY BO «IIMMVY» Munsapasa Poccun, Huxnuit Hosropoa, POCCUA

3HAYUTENIBHYIO POJIb B HApPYUICHUAX MHUKPOLMPKYJIIMH KPOBH WIPAIOT HM3MEHEHHS HE TOJBKO
(GYHKIMOHAIBHOW AKTUBHOCTH  COCYAUCTO-TPOMOOLIMTApHOIO 3BEHA IE€MOCTa3a, HO U ee
OKHCIIUTENbHOTO MeTabonu3Ma. OnpenereHne JaHHBIX XapaKTEPHUCTUK KPOBH OCOOCHHO BaKHO B
MpermyOepTaTHBIN, MyOepTaTHBI W MOCTHYOepTaTHBIN Mepuoa pa3BUTHS pedOeHKa. V3ydeHue 3Toi
3a[Ja4u B aHAJIOTUYHBIE BO3PACTHBIE IIEPUOIBI HE MEHEE aKTYAJIbHO U IIPU XPOHUYECKOM BOCHAJICHHH.
Lens. M3yyenne QpyHKIMOHATIBHBIX CBOMCTB TPOMOOLMTOB M OKHUCIHUTEIHFHOIO MeTabomu3Ma KpOBU
3JOPOBBIX JIETEH W MALMEHTOB JETCKOTO BO3pacTa ¢ BOCHIAIMTENLHBIMU 3a00J€BaHUSMH KHIIEUHHKA
Pas3INYHBIX BO3PACTHBIX IPYIII.

Marepuansl 1 MeToabl. B paboTe MCnoiap30Bany KPOBb MPAKTHUECKH 3I0POBBIX JETEH W MalueHTOB
CJIEAYIOIIMX BO3PACTHBIX TPYIIL: 10 6 jeT BrmountensHo — 10 u 6 mereit, 7-11 ner — 10 u 14 mereit,
12-16 ner — 10 u 67 nmereit, 17 ner u crapme — 35 demoBek W 31 MAaIMEHT COOTBETCTBEHHO.
Omnpepemnsiiy  arperauuio  TPOMOOLMTOB M YPOBEHb MAaJOHOBOTO JAMAIBICTHIA IUIa3Mbl KPOBH.
PesynbraTel  uccnenoBaHust o0OpabaTeiBanM ¢ TNpPUMEHEHWEM KpuTepus MaHHa-YHUTHH U
KOppesIIMOHHOro aHainu3a (Mmeron CrupmeHa). Paznuyusi cuMTamuch CTATHCTUYECKH 3HAYMMBIMHU
npu p<0,05 u p<0,001.

PC3YHI)T3TI)I. C YBCJIMYCHUCM BO3pacTa BBIABJICHA TCHACHUWA K YCHUJIICHUIO arperaiuu TpOM6OHI/ITOB.
I[O 11 JIeT BKIIOYHUTENHHO OTMEYEHBLI HAWMEHBIINE 3HAYEHHST CTEIECHH H CKOpPOCTHU arperanuu
(camxenune Ha 40% no cpaBHeHuto ¢ moaesMmu 17 jer, p<0,05 um p<0,001 coorBeTcTBEeHHO). Y
MalEeHTOB OTMCYAJIOCH 3HAYUTCIIbHOC MMOBBIMICHUE CTCTICHU arperamuy 1o CpaBHCHHUIO CO 3J0POBBIMU
neteMu (p<0,001), ogHako cKOpOCTh yCHJIMBajach TONbKO 710 11 JeT BKIIOYMTENBHO. YPOBEHBb
MaJIOHOBOT'O JHMAlbJCTUAA C YBEIMUYCHUEM BO3pacTa 3JOPOBBIX AETe HE M3MEHAETCs. Y NalueHTOB
3HAYUTENLHOE TOBBIIIeHNE ero KoHIeHTpanuu (B 1,5 pasa, p<0,05) BbIssBIEHO B BO3pacTe cTapiie 7
JICT. KOppeHHHI/IOHHLII‘/,I AHAJIN3 BBIABUJI OTCYTCTBUC B3aNMOCBSI3el MEXKAYy U3ydaCMbIMU CBOIiCTBaMU
KPOBU y 370POBBIX JETEH, B YCIOBHAX BOCIAICHHs OTMEUYEHA MpsiMas KOppensuus ciaboi CHIibl
MEXIY CKOPOCTBIO arperaliui TpOMOOIIMTOB U KOHLEHTpaluel Manonosoro auansaeruna (r = 0,40) B
BO3pacTe oT 7 10 17 JieT BKIIOUYUTEIHHO.

3akmouenue. Takum o0pa3om, B Mpolecce PocTa W Pa3BUTHA JeTei (YHKIUOHATBHBIE CBOWCTBA
TPOMOOLIUTOB M OKHCIHMTENbHBIA METabO0JM3M KpPOBH HM3MEHSIOTCS KaK y HPAKTHUYECKH 3II0POBBIX
mrofed, Tak W NPU XPOHMYECKOM BOCHAJICHWH. OTO JAaeT OCHOBaHME JMJISI HCIIOJIb30BaHHUS
JOITOJIHUTEIBbHBIX METOO0B KOppeKOHn HapymeHI/Iﬁ CHUCTEMBI remMmocrasa u COCTOsSAHHUA
OKHCIIMTENBHOTO CTpecca.

KioueBble cj10Ba: OHTOTEHe3, JETH, BOCHAJIEHHE, TPOMOOLMTHI, arperauusi, OKHUCIUTEIbHBIN
MeTaboIH3M.

AGE FEATURES OF THE RELATIONSHIP OF PLATELET HEMOSTASIS

AND OXIDATIVE BLOOD METABOLISM INHEALTHY CHILDREN AND IN CHRONIC
INFLAMMATION

AN. Popovicheva, A.K. Martusevich

FSBEI HE PRMU MOH Russia, Nizhny Novgorod, Russia

In the process of children ontogenesis, the functional properties of platelets and oxidative metabolism
of blood change both in practically healthy people and in chronic inflammation. Correlation analysis
revealed the presence of a relationship between the studied parameters only in inflammation (r = 0.40)
at the age of 7 to 17 years inclusive.

Key words: ontogenesis, children, inflammation, platelets, aggregation, oxidative metabolism.
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HNHTPAOIIEPAIIMOHHAS OIITUYECKAS ITUATHOCTHKA ITEP®Y3UOHHO-
METABOJIMYECKUX XAPAKTEPUCTHUK TKAHE MATKU TP MUOMADKTOMUHN
IToranosa E.B., TTonenos H.I/I.z, 3akypaeBa K.A.z, Kpyrtukosa B.I0.Y SpMmonmHCKas M.U.2
'dT'BOY BO «OI'Y umenu U.C. Typrenesay»; Poccus, 302026 Opén, yn. Komcomonbckast, 95;
*OI'BHY «Hay4dHo-uccie0BaTenbCKUii HHCTUTYT aKyLIEPCTBA, TUHEKOIOIUU U PEIPOAYKTOIOIUH
umenu [1.0. Otra»; 199034 Poccus, Cankr-IletepOypr, MenneneeBckas TuHus, 3

Bormpockl xupyprudeckoid TaKTHKH, B TOM YHCIie HEOOXOAMMOCTh COXPAHEHHUS TICEBIOKAICYIBI ITPU
yaaneHnn MUOMBI Matku (MM) mnpu JamapoCKONMMYECKOM HHTPAKanCyIsIpHOH MHOMAKTOMUH U
pa3paboTka OOOCHOBAHHBIX MEAWIMHCKAX OCHOBAHMWA [UII MHOMIKTOMHH Vy TUIAHUPYIOIIAX
OepeMEeHHOCTh JKEHIIWH C WHTPAMypadbHBIMA MHOMAaMH, OCTAlOTCS aKTyalbHBIMH. B pabote
NPEATIOKEHO HCIONB30BaTh MHTPAONEPALMOHHBIE ONTHYECKHE METONBl ONpefciieHus Nepdy3uu H
METa0OIMYECKUX XapaKTEePUCTUK TKaHEH MaTKH B KauecCTBE AOMOIHUTENBHON TUArHOCTHYECKOH
MpoLEaypbl B paMKax IUIAHOBOIO OINEPaTHMBHOIO BMEIIATENbCTBA. VccienoBaHUs IPOBEAEHBI C
MOMOIIBIO CHEIMAbHO aJalTUPOBAHHON IOJ JAAaHHYIO 3aJlayy BOJIOKOHHO-ONTHYECKOH CHCTEMBI,
peanu3yronieii MeToasl (PIyopecIeHTHON CHEKTPOCKOIUHU U JIa3ePHOM JONIUICPOBCKON (DIOyMETpHUH.
Ha mepBoM »5Tame BBINOJIHEHO WCCIIENOBaHUE MEPPY3MOHHO-META0OTUIESCKIX XapaKTEPUCTUK B
TICEBIOKATICYIIE M OKPYXKAIOIUX TKaHIX. BeisiBeHo, uro MM HMEIT pa3nnyHoe KpOBOCHAOKEHUE H
WHTEHCHBHOCTH aBTO(IIyOpeCeHIINY Py 30HIUPOBAHUH HA JUTHMHE BOJIHBI 365 HM B 3aBUCUMOCTH OT
CKOpPOCTM HX pOCTa U pa3Mepa, 4YTO, CKOpee BCEro, CBSI3aHO C HAKOIUIEHMEM KOJUIarcHa BO
BHEKJIETOUHOM MAaTPUKCE W HM3MEHEHUEM COCYOUCTOH apXUTEKTyphl. J(OMOJHUTENBHO H3YyYEHO
BiausiHue MM ¢ pa3in4yHOHN JoKajdu3aluel Ha nepdy3uio SHAOMETpPHUSA. BbUI0 yCTaHOBICHO, 4YTO
nephy3ust KpOBbIO SHJIOMETPHS Y MAIIMEHTOK ¢ MUOMAaTO3HBIMH Y3JaMH, Ae(pOpMHUPYIOIMMHU MOJIOCTh
MAaTKH, 3HAYUTEIHHO HIDKE, YeM Y TIAIIMEHTOK C HHTPaMypallbHBIMUA U HHTPaMypaTbHO-CyOCEpPO3HBIMHU
y31aMHd. OTO TMIO3BOJUT B JajbHeMIIEeM YTOYHUTh MEAMLMHCKHE TIOKa3aHHWsS K IPOBEIACHUIO
MHUOMAIKTOMHUHU TPH HHTPaAMYypaJbHOM pAacCIOJOKEHHH MHUOM. BHelpeHne onTHYecKUX METOAOB B
SHAOCKOIUYECKYI0 T'MHEKOJIOTMYECKYH) XHUPYPrUIO0 IPEACTaBISETCA MEPCHEKTUBHBIM, PpPaCLIUpSIs
JIMarHOCTUYECKUE BO3MOXXHOCTH CTAHIAPTHOU JanapOCKOMHH.

KnawueBble ciaoBa: onruueckass JAHATHOCTHKA, (IYOpPECIEHTHAs CHEKTPOCKOIWS, Jia3epHas
JTOTITIIIEPOBCKAs (PIIOyMETpPHsl, THHEKOJIOTHS, MHOMa MaTKH, MUOMIKTOMHSL.

Hccnedosanue evinonneno 3a cuem epanma Poccutickozo Hayunozo ¢onda Ne 21-15-00325.

INTRAOPERATIVE OPTICAL DIAGNOSTICS OF THE PERFUSION AND METABOLIC
CHARACTERISTICS OF UTERINE TISSUES DURING MYOMECTOMY

E.V. Potapova’, N.I. Polenov?, K.A. Zakuraeva’, V.Yu. Krutikova®, M.I. Yarmolinskaya

1"|.S. Turgenev OSU"; Russia, 302026 Orel, Komsomolskaya str., 95:

2"D.0. Ott Research Institute of Obstetrics, Gynecology and Reproductology"; 199034 Russia, St.
Petersburg, Mendeleevskaya liniya, 3

Abstract. The article is devoted to the intraoperative diagnostics of the uterine microcirculation during
myomectomy. For the first time, new knowledge was obtained about perfusion and metabolic
processes in the fibroid pseudocapsule. The microcirculation of the myometrium and fibroids in
various courses of the disease was studied. It was revealed that fibroids have different blood supply
and autofluorescence intensity at a wavelength of 365 nm, depending on their growth intensity and
size. This may be due to the accumulation of collagen in the extracellular matrix and changes in
vascular architecture. Endometrial perfusion studies have also been conducted in women with different
localization of fibroids. From a practical point of view, this will further clarify the medical indications
for myomectomy with intramural fibroids.

Keywords: optical diagnostics, fluorescence spectroscopy, laser Doppler flowmetry, gynecology,
fibroids, myomectomy.
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ATPET'AIIUA TPOMBOLIUTOB Y NAIIMEHTOB C NON-Q U Q-UH®APKTOM
MHUOKAPIA B IEPUO/ PYBIIEBAHUS

IIponnko T.IL}, Cuexunknii B.A.Y, TletiokeBrnu E.B.Z, [lomrynens B.H.2

' VO «I'poxnenckuit TOCy/TapCTBEHHBIM MEANIIMHCKAN YHUBEpCcHTETY, Pecrybnuka benmapycs, ['pomHo
230009, ya. I'opskoro, 80

2T'V3 «'poaHeHcKas 061acTHas KIHHHYeCKast GObHAI MEIHIHHCKON peabuinTamimy, PecnyGmmka
benapycs, . ['ponno, 230027, yn. KommyHanbHas, 2.

Y mnamuentoB ¢ uHpapkrom muokapna (MM) mmeercs mpobiema BapuaOelbHOCTH OTBETOB Ha JIBOWHYIO
antutrpomMOormrapuyro Tepanuto (JATT) aneruncamuimnoBoit kuciotoit (ACK) U KIOnUIorpeaoM, 9To MOXKET
MPOSIBJIATECS. BBICOKOM OCTaTOYHOM peakTUBHOCThIO TpombonutoB (BOPT), BhIABIsIEMOM mnpH moMOLIH
arperomerpun. Yacrora Bcrpedaemoctt BOPT mMokeT BappHpOBaTh B 3aBUCHMOCTH OT BHIa M CPOKOB MIM.
Ieab HACTOSIIETO MCCICAOBAHUS U3YINTh OCOOCHHOCTH arperaniy TpoMOOLIUTOB y manueHTos ¢ NoN-Q VM u
Q-1M B nepuox pyOueBaHus.

MaTtepuanabl u MeToabI UcciaeqoBanus. O6cnenosano 78 manueHToB ¢ NON-Q UM (33-74 nert, 59 myxuns, 19
keHImuH), u 327 mamuentoB ¢ Q-UM (31-74 ner, 263 Myx4uHbI, 64 >KCHIIUHBI), BCC MAIWCHTHI MOIyYaIH
JATT sBxmouatommyto ACK 75 wmr/cyrkm, xinomuporpen 75 wr/cytku. OLEHKy arperamid TPOMOOIIMTOB
npoBoawiu Ha 28-30 cyTku oT Havana passutus VIM Ha arperomerpe Multiplate (I'epmaHusi) ¢ HECKOJIBKUMHU
HHJIyKTOpaMu arperaiuu. AneHo3uH-5"-mudocthar (ALD) (ADP-test) — mis BBISIBICHHS YYBCTBHUTEIBHOCTH K
KJIOMUIOTPENo, apaxumonoBas kuciora (ASPI-test) — mis BeisiBienus uysctBHTenbHOCTH K ACK, memrua
akTHBaTOp TpoMOHMH perientopoB (Trap-6) — A OTpaskeHUS MOTEHIMAIBLHON CIOCOOHOCTH TPOMOOIMTOB K
arperaiuy. JlaHHbIe MpoaHaTU3UpPOBaHkI ¢ ucrnonb3oBaHueM mporpaMMsl STATISTICA 10.0.

Pesyabrartel. B rpynme non-Q MM nanueie arperatorpammbr: ASPI-test 21,0 [15,0; 26,5] U, ADP-test 28,0
[19,0; 49,0] U, TRAP-test 88,0 [71,5; 102,0] U. BOPT k ACK BwisiBnena y 15 (19,2%) nauuenros, BOPT k
kionuaorpeny —y 17 (21,7%) nmanuentos, BOPT k o6oum npenaparam oxHoBpemeHHO —y 10 (12,8%) yenosex,
BOPT x IATT obHuapyxeHna y 22 (28,2%) nauuenrtos. B rpynmne ¢ Q-UM nannbie arperarorpammbr: ASPI-test
23,0 [17,0; 31,0] U, p=0,068, ADP-test 30,0 [22,0; 43,0] U, p=0,52, TRAP-test 91,0 [73,0; 107,0] U, p=0,45.
JanHBIC arperaTorpaMMbl B 00enx rpymmax 0sutn comoctaBumbl. B rpynme Q-IM BOPT x ACK BrisiBieHa y 88
(26,9%) mnammentoB, BOPT k kmomumorpeny — y 52 (15,9%) mammentoB, BOPT k obGoum mnpenaparam
onHOBpeMeHHO — ¥ 32 (9,8%) uemosek, BOPT x JIATT — y 108 (33,0%) uenoBek, 4To ObLIO COMOCTABHMO C
pe3ynbTaTtamu, MoJiydeHHbIMH B Tpyre Non-Q UM (2 = 1,58; p=0,21, 2 = 1,16; p=0,28, x2 = 0,34; p=0,56, x2
=0,47; p=0,49, COOTBETCTBEHHO).

3akmouenue. Takum oOpasom, y manueHToB ¢ NON-Q MM u Q-MIM na 28-30 cytku or Hauana passutust UM
MOJIy4EHBI COITOCTAaBUMBIC 3HAUCHHUS arperarorpaMMsl 1o BceM H3ydaeMbIM mapamerpam ASPI-test, ADP-test u
TRAP-test. HactoTta BcTpewaemoctu BOPT x ACK, kimomuporpenry U 000uM IpenapaTaM OJHOBPEMEHHO Oblia
TaKKe COIMOCTaBMMa B 00EHX HCCIEeyeMbIX TPpyIax.

KaioueBble cioBa: nHpapKT MUOKap/a, arperays TpoOMOOIUTOB.

PLATELET AGGREGATION IN PATIENTS WITH NON-Q AND Q-MYOCARDIAL
INFARCTION IN THE PERIOD OF SCARING

T.P. Pronko', V.A. Snezhitsky", E.V. Petsukevich?, V.M. Poluden’

! Educational institution "Grodno State Medical University", Republic of Belarus, Grodno 230009,
Gorky str., 80

2 GUZ "Grodno Regional Clinical Hospital of Medical Rehabilitation”, Republic of Belarus, Grodno,
230027, Kommunalnaya str., 2.

Abstract. The purpose of this study was to study platelet aggregation in patients with non-Q myocardial
infarction (MI) and Q-MI during the scarring period. 78 patients with non-Q MI (33-74 years, 59 men, 19
women) and 327 patients with Q-MI (31-74 years, 263 men, 64 women) were examined, all patients received
aspirin 75 mg/day and clopidogrel 75 mg / day. Comparable aggregation values were obtained for studied ASPI-
test, ADP-test and TRAP-test parameters in patients with non-Q MI and Q-MlI on days 28-30 from the onset of
MI. The frequency of occurrence of high residual platelet aggregation to aspirin, clopidogrel and both drugs at
the same time was also comparable in both study groups.

Keywords: myocardial infarction, platelet aggregation.
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OTPAXKAET JIU TPOMBOJJIACTOI'PA®US PEOJJOTMYECKHUE CBOMCTBA KPOBH?
ITyunnbsn .M.

HUWU tpaBmatonoruu, opronenuu u Heiipoxupyprun ®I'bOY BO Caparosckuit MY nmenn B.1.
PasymoBckoro; Poccus, 410002, r. Caparos, yi. UepHbleBckoro, 148

Peonmorust kpoBHM — OAMH W3 BaXHBIX IapaMeTpOB, HapAgy CO CBEPTHIBAHUEM KpOBH,
XapaKTepU3YIOUIMA COCTOSIHAE BHYTPUCOCYIUCTOTO 3BE€HAa MHUKPOLMPKYJSIIMKM B OpraHU3ME.
W3BecTHO, YTO COBUIM B KOAaryJSIIMOHHBIX CBOWCTBaX KPOBH COINPOBOXKAAIOTCS M3MEHEHHEM &
TEKy4YecTH, YTO OCOOCHHO HArIsTHO AEMOHCTpUpyeT TpomOoanactorpadus. Llensio mccnemoBanus
SBWJIOCH  pacIIupeHne WH(POPMAIMOHHOW BO3MOXKHOCTH TpoMmOolnmacTorpaduu B H3yYEHHUH
(dbopMHPOBaHUSI FEMOPEOIOrMIECKOT0 MOTEHIMAla B HOPME U naTtosioruu. B pabore ObL1 HCHonb30BaH
npubop «Tpomboanacrorpad-2». OAHOBPEMEHHO HCCIEAOBANN MPOOBI MUTPATHON KPOBH M ILIa3MbI
39 mpakTH4YecKH 3JOPOBHIX JHI W 93 MalMEeHTOB C OPTONMEAMYECKON MATOJOTHEH, Cpean KOTOPBIX
0b110 57 GonbHBIX 0e3 mpu3HakoB TpombOoremopparndeckoro cuaapoma (TT'C) u 36 — ¢ Hammunem
71a00PaTOPHBIX MapKepOB JaTeHTHOW (XpoHuueckoi) ¢dopmel TI'C. Bo3pacT nuil KOHTPOJIBHOMN
TPYNIBI U MAalMEHTOB ObLUT COMOCTaBUM, W HaXOoAWjcsa B mpexaeiax 45-64 yer. OneHUBAIU BKJIAJ
SpUTPOLUTOB B (OPMHUPOBAHHE T'E€MOPEOJOIMYECKOr0 MOTEHIHANA, CPaBHUBAas OJHOMMEHHBIE
napameTpsl Tpombo3nactorpamm (TOI') kpoBu m mmasmel. M3 Bcex mokazateneit TOI' Hambonee
CTaOWIIbHBIE pe3yNbTaThl MOKa3all XpPOHOMETpUUeCKHi mapamerp K — Bpems Koarymsiuu,
OTpakaroIIUi Tporiecc o0pazoBaHusl TpoMOWHA. CTaTUCTHUECKYI0 00pabOTKY MONYYSHHBIX NaHHBIX
MPOBOJMIIN MapaMETPUUIECKUM METOJIOM C BBIYMCICHUEM cpenHeil apudmernueckoi Bennuunsl (M) u
ommnOKu cpeHeid (=M). PazHuiy Mexxay rpynnamu cUMTaad CTaTUCTHYECKH 3HaunMoit npu p < 0,05.
Pesynbrarel uccienoBanus Tokasand, uto oTHomieHue Kkposu / Kmiasmbl y 3710pOBBIX JHOJCH H
nanuerToB 0e3 mpm3HakoB TT'C Bcerma Oombime 1,1. Y OONpHBIX C JTaOOpaTOPHBIMH TMpPHU3HAKAMH
nateHtHO ¢Gopmbel TI'C 3to otHomieHue mocturaino 1,0 U jgaxke B psje ciiydaeB ObLIO MEHbIIE.
[Mony4enHusle TpoMOOAIACTOTpaduIeckre JaHHbIE CBUIETENBCTBYIOT O TIOBBIIICHUN TEKYYECTH KPOBU
npu TI'C 1o ypoBHS TeKy4ecTH IIa3Mbl U3-3a MOTEPU IPUTPOLUTAMH CIIOCOOHOCTH HOANEPKHUBATH
reMOpeoIOrMYeCKHI OTEHIUAT KPOBH.

KnawueBbie cjioBa: KOaryJislIMOHHBIE W PEOJOTHYECKHE CBOWCTBA KPOBH, TpomOoanmactorpadusi,
Tpomboremopparudeckuii curapom (ABC-cunnpom)

DOES THROMBOELASTOGRAPHY REPRESENT RHEOLOGICAL PROPERTIES OF
BLOOD?

D.M. Puchinyan

Research Institute of Traumatology, Orthopedics and Neurosurgery of Saratov State Medical
University named after V.I. Razumovsky; Russia, 410002, Saratov, Chernyshevsky str., 148

Abstract. Shifts in the coagulation properties of blood feature changes in its fluidity represented by
thromboelastography. The aim of this study is to expand the informational capabilities of
thromboelastography in investigating the formation of hemorheological potential in health and disease.
At the same time, citrated blood and plasma samples of 39 healthy individuals and 93 patients with
orthopedic pathology were tested in Tromboelastograph-2 device. We studied erythrocyte contribution
to the formation of hemorheological potential by comparing the values of K parameter of blood and
plasma thromboelastograms. Kblood/Kplasma ratio in healthy individuals or patients with no signs of
latent DIC syndrome always exceeded 1.1. In patients with laboratory signs of DIC syndrome this
ratio was 1.0 or less. These findings suggest an increase in blood fluidity in DIC syndrome to plasma
fluidity due to the loss of erythrocyte ability to maintain blood hemorheological potential.

Keywords: coagulation and rheological properties of blood, thromboelastography,
thrombohemorrhagic syndrome (DIC syndrome).

© Ilyuunbsn .M., 2023
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OCOBEHHOCTHU KAIMIUWJIJIAPHOI'O KPOBOTOKA Y HAIIMEHTOB C CEPAEYHO-
COCYJUCTBIMHU 3ABOJIEBAHUSIMU: UCCJEJOBAHUE METO10M [IU®POBOM
KAIMWJIAPOCKOIINHN

PomanoBa A.A.", ['ypduHKess F0.11.%, Cosernukos E.H.%, JIyrosuos A.E.}, ITpuesxes A.B.*
'Dusnueckuit ¢dakynbTeT, MOCKOBCKHI roCcyaapcTBeHHbIH yHUBepcuTeT MeHn M.B. Jlomonocoga,
Mocksa, Poccus

’Me THIIHCKHI Hay4JHO 00pa3oBaTenbHBIN IEHTP, MOCKOBCKHIA TOCY/TAPCTBEHHBI YHUBEPCUTET
nmean M.B. JlomonocoBa, Mocksa, Poccus

IIpn cepmedyHOl MaTONOTHM YACTO HAONIOMAETCS M3MEHEHHE MaKpOIHMPKYJSIIHOHHBIX IapaMeTpOB
KpoBH. B KpOBEHOCHOM pycClle TIOSBISIIOTCS arperaTsl APUTPOIUTOB, YTO CIIOCOOCTBYET CHUKCHHIO
ckopoct KamwuiapHoro kpoBoroka (CKK) u, kak creactsue, mmemusaunu TkaHeid. Llenp manHOM
pabotel — cpaBHenne CKK B kanwiuisipax HOTTEBOTO JIOXKa 4YelOBEKa, B KOTOPBIX OOHAPYXEHBI
arperartbl SpUTPOIIMTOB U B KaIIUIApax 0e3 arperaTos.

Nzmepenne CKK BBIMOTHAIOCHE METOIOM LUGPOBON Kanwyuisipockonuu. st vcciaenoBaHusi ObLUIH
chopMHpOBaHbl TPH TPYIIHI MAUEHTOB C OCHOBHBIMH JAuarto3amu: 1) ¢GuOpwuidnus mnpeacepanit
(DII), 2) mmemmudaeckas 6oxe3us cepana (UBC), 3) xporudeckas cepineynas HeaocTatouHocTh (XCH).
Cratuctrdeckas 3HAYMMOCTh Pa3IMYUil MMapaMeTpoB, W3MEPEHHBIX Yy Pa3HBIX TPYNN MAIHEeHTOB,
aHAJIM3UPOBAJIACh MO0 HEMapaMEeTPUISCKOMY CTaTUCTUYECKOMY KpuTeputo Manna-Yuthu (p < 0,05).
Koppemsauua mexny 3Hadenusimu CKK B kanwuisipax ¥ HaluyueM WM OTCYTCTBHEM B HHUX
SPUTPOIUTAPHBIX arperaToB OIIEHUBAIACH C UCIIONIB30BaHUEM JINHEHHOTO KO3 PHIIEeHTa KOPPETISAIHH
[Tupcona. Pe3ynbTaThl MCCAEAOBAHMS TMOKA3alyd CTATUCTUYECKU 3HAYMMYIO KOppENsuuio s 1-oit
(@IT) u 3-eit (XHC) rpynn nmanuentoB. Cpennee 3Hadenne CKK y mamuentoB Bcex 3-X rpynm B
Kamusipax 0e3 arperaToB COCTAaBHIIO COOTBeTcTBeHHO: 1) 1252 mxm/c, 2) 1116 mxm/c, 3) 1074
MKM/C; TOTJIa KaK B KalMJUISIpax ¢ HaJHMYMEM arperaToB B KaWUIIPHOM pyciie OHO cocTaBmiio: 1) 481
MKM/C, 2) 466 mrm/c, 3) 527 mxm/c. B npouentHoM otHomennn CKK B xanuiisipax ¢ arperatamu K
CKK B xammmispax 0e3 arperatoB aisi Tpymm narueHtoB coctaBmiio: 1) (PII) 39,6%; 2) (UBC)
46,9%; 3) (XHC) 46,4%. Ha ocHOBe MONy4YEeHHBIX MAHHBIX MOXXHO CJENIaTh BBIBOA O TOM, YTO
CYIIIECTBYET JIOCTOBEPHAs CBSA3b MEXKIY HAJHMUYMEM arperatoB B KaMWUIApax U CHIKEHHEM CKOPOCTH
KalTMJUISIPHOTO KPOBOTOKA Y 00CIIEIOBAHHBIX MAIIHEHTOB.

HccnenoBanue BBIIOIHEHO NpH (prHaHCOBON noanepkke rpanta PH® Ne 22-15-00120.

KuarodeBsble c1oBa: arperaust 3puTpOLUTOB, KAMUIUIAPOCKOIHUS, CKOPOCTh KaMJIISIPHOTO KPOBOTOKA,
uIIeMHuYecKas OOJIe3Hb cepjilla, XpOHHYECKas CeplievyHasi HeJIO0CTaTOYHOCTh, (HHOPHILIALIUS
npeacepauil.

PECULIARITIES OF CAPILLARY BLOOD FLOW IN PATIENTS

WITH CARDIOVASCULAR DISEASES: STUDY USING DIGITAL CAPILLAROSCOPY
A.A. Romanova', Yu.l. Gurfinkel?, E.N. Sovetnikov?, A.E. Lugovtsov', A.V. Priezzhev*

'Faculty of Physics, M.V. Lomonosov Moscow State University, Moscow, Russia

’Medical Research and Education Center, Lomonosov Moscow State University, Moscow, Russia

Abstract. In cardio-vascular diseases such as atrial fibrillation, chronic heart failure, coronary artery
disease, etc., there are changes in the microcirculatory parameters of the blood. Red blood cells
aggregates appear, which results in the reduction of the capillary blood flow velocity (CBV) and,
consequently, in tissue ischemia. The aim of this work is to compare CBV in nail-bed capillaries of
patients suffering from cardio-vascular diseases, in which the aggregates of red blood cells are
detected with that in capillaries without aggregates, using the method of optical capillaroscopy.
Keywords: red blood cell aggregation, capillaroscopy, capillary blood flow velocity, coronary heart
disease, chronic heart failure, atrial fibrillation.
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OCOBEHHOCTH CUCTEMHOM ¥ JIOKAJTBHOMW MUKPOIIUPKYJIAIIAU KPOBA

Y HAIHMEHTOB C OCTPBIM HAHKPEATUTOM

Ps6os M.M. %, Tuxommpona 1. A. 2, Mziomos H.M. !, Peikkos MLA. !

! dpocnaBckuii roCyJapCTBEHHBIA MEJUIUHCKANA YHUBEPCUTET

2 ®I'BOY BO «SIpocnaBckuii rocy1apcTBEHHBIN neparorudeckuii yausepceureT uM. K. 1. YmuHckoro»

BBenenue. OcTpblil TaHKpPEeaTUT B HACTOSINEE BpPeMsl SABJSECTCS OJHOH M3 Hanboliee pacrnpoCcTpaHEHHBIX
OCTPBIX XUPYPrHYEeCKUX OoJIe3HeH cpeu MAalMeHTOB Pa3InYHBIX BO3PACTHBIX TPYIIIL.

Martepnaa W MeTOABI. AHAIM3UPOBAHBI Pe3yNbTATHl JieYeHUS 36 MalMeHTOB C OCTPBIM OTEYHBIM
nankpearuToM. Cpemauii Bo3pact coctaBui 53,83+16,13 ner. IIpeobaamanu myxkunusr — 24 (66,7%). 21
(58,3%) OonpHON TOCTYMWJI C AJIKOTOJIBHBIM MaHKpeaTuToM, 9 (25%) — BclencTBUe >KeTyeKaMeHHOM
oonesnn, 6 (16,7%) — c anumeHTapHOH (OpMOI. BEIONHEHBI M3MEpEeHHs CHCTEMHON M JIOKAJIbHOM
MUKpoupKyisiiua MetogoM JIJI® na ammaparte JIAKK («JIABMA», P®) va 1 u 7 cyrku neuenus. s
KOHTPOJIS UCIIONB30BaIH TPpyHITy 20 IMpaKkTHYECKH 300POBEIX JIUI, CPABHIMBIX IO BO3PACTY.

PesyabTarhl. [lokasarens CHUCTEMHONW MHUKPOLMPKYJIALMH KPOBM Ha 1 CyTKH JI€YEHHS OCTPOroO
MaHKpeaTuTa OBUT TIOCTOBEpHO HIbke KoHTpous (4,33+0,78 u 4,76+1,14 coorsercTBenHo, P=0,037). To ke
OBUTO XapaKTEPHO U IS HyTpUTHBHOM coctaBisromeit (1,45+0,31 u 2,03+0,81 cootBercTBenno, p=0,021).
OTMeueHO pe3Kkoe MpeodiiaJjaHue IMAcCHUBHBIX (PaKTOpPOB KOHTPOJIS MHUKPOLMPKYISLHMU C BBICOKHMH
MHKaMHU B ceplIeuHOM auanazoHe. CIycTsl HeJelto JIeueHHs 0Ka3aTellb MUKPOLUPKYJISILIUY Ha TpeIlieube
ocraBajicst cTaOmIbHBIM (4,34+1,69), HO HYTPHUTHBHBIM IOKa3aTelb JOCTOBEPHO BhIpoc no 1,92+0,89
(p=0,034). CrexTpanbHbIii aHATN3 OTIHYAICS HEKOTOPHIM CHIDKCHHEM BIHSHHS CEPACYHOTrO (hakTopa ¢
JBYKPAaTHBIM BO3pDAaCTaHHEM MAaKCHMAJIbHBIX AaMIUIMTY/ KoJIcOaHWH B OHIOTENHAIbHOM JIHaIia3oHe.
JlokanpHBIE KPOBOTOK B Hadaje OCTPOTO IepHoja TEYeHHs TIaHKpeaTHTa IIocTpajgan eme Oolee
cymecTtBeHHO — 4,11+0,29 npotus 5,53+0,63 y 3nopoBeix aur (p=0,011). Ero HyrpuTHBHas 4acTh ObuIa
MeHbIlle HOpMBI mpakThuecku BaBoe (P=0,014). locToBepHO HIKE KOHTPOJS OBUIM BCE aMIUIMTYIIBI
AKTHBHBIX (PaKTOPOB KOHTPONS MHUKPOUUPKYILIINH, MaKCHMyM HMeNa AbIXaTeldbHAs COCTaBIIAIONIAs C
HOPMHUPOBAHHOHN aMIUTUTYJIOW BhIIIe KOHTpods (15,77+£3,16 n 13,1242,25 coorBercTBeHHo, p=0,027). Ha
2 JTame WCCIEAOBaHWS HYTPUTHUBHBIH KPOBOTOK CTajl pacTH, HO OTH HW3MEHEHUS OKa3aJIuCh
BeposSTHOCTHEIMA. Cpear HOPMHUPOBAHHBIX aMIDIMTYH  (aKTOPOB KOHTPONS MHUKPOIHMPKYIISIIAU
JIOCTOBEPHO YMEHBIIMIACH JbIXaTenpHas - mo 11,76+£1,78 m OT HOPMBI JTOCTOBEpPHO HE OTIMYAIACH
(p=0,38). Ha rpaduke CrIeKTpOB HAMETHIIOCH TIPe0OIaaHNue CepAeUHOTo (akTopa mpH CTAbIIBHO HU3KHX
aMIUTATYJIaX aKTHBHBIX (PaKTOPOB, YTO MOYKHO OOBSICHUTH () (heKTaMu aHTUCEKPETOPHON W MH(Y3NOHHOM
Tepanuy. BwiBoabl. OCTpbIii TaHKpPEAaTHT XapaKTePU3YeTCs BBIPAKEHHBIM CHIDKCHHEM IOKa3aTelel
CHCTEMHOM M JIOKAJbHOM MUKPOLMPKYJSIIUU KPOBH. VX CHEKTpaibHBIH aHAJIN3 MOXET OBITh OCHOBOI
BBIOOpA HaNpaBJICHUI JICUCHNUSI.

KnioueBsble cjioBa: OCTpHIN TAHKPEATHT, JIA3EPHO-IOMIIICPOBCKas (PIOyMETPHSI, MEKPOLIUPKYIISIIHSL.

FEATURES OF SYSTEMIC AND LOCAL BLOOD MICROCIRCULATION IN PATIENTS
WITH ACUTE PANCREATITIS

M.M. Ryabov', I.A. Tikhomirova®, N.M. Izyumov', M.A. Ryzhkov*

! Yaroslavl State Medical University:

2 Yaroslavl State Pedagogical University named after K.D.Ushinsky »

The results of treatment of 36 patients treated in 2023 for edematous form of acute pancreatitis were
analyzed. LDF measurements were performed on days 1 and 7 of treatment. Systemic blood
microcirculation on Day 1 was significantly lower than control (4,33+0,78 and 4,76+1,14, p = 0.037). After
a week of treatment, the microcirculation on the forearm remained stable (4,34+1,69). Local blood flow at
stage 1 suffered even more significantly - 4,11+0,29 against 5,53+0,63 in healthy individuals (p = 0.011).
In phase 2 of the study, basal and nutritional blood flow rates gained some growth dynamics, but these
changes were probabilistic. Acute pancreatitis is characterized by a pronounced decrease in systemic and
local blood microcirculation. Their analysis may be the basis for the choice of treatment directions.
Keywords: acute pancreatitis, laser-Doppler flowmetry, microcirculation.
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HNCCIUEAOBAHUE JUCTAJIBHOI'O KPOBOTOKA KAK METO/I OHEHKHA
IDPPOPEKTUBHOCTHU PEABUJIMTALIMUA PEKOHBAJIECIIEHTOB I1IO COVID-19.
Psmomnosa O.A., Aznayposa O.B., borau E.H.

I'bY3 MO «Canatopwuii [lymkuro», 141211, Poccusi, MockoBckast 06mactsp, T. [lymikuHo,
KpacHoapmeiickoe mocce 28A.

Ileab — uccnenoBaHUE ANUCTAIBHOTO KPOBOTOKA [UI OLEHKH 3(P(PEKTHUBHOCTH BOCCTAaHOBUTEIHHOTO
JedeHus pekonsanecuenToB mo COVID-19.

Metoabl. C MOMOIIBIO BEICOKOYACTOTHOTO YIBTPa3ByKOBOTO Aonmieporpada «Munumakc-/lomnmiep-
K» u3ydanu HapylieHne MHUKPOLUPKYJISATOPHOTO KPOBOTOKAa M €ro o0paTUMOCTb Yy OOJBHBIX,
MIEPEHECIINX HOBYIO KOPOHABUPYCHYIO WHGeKInio. B nccnemopanne Obur BKIIOUYEHBI 168 OOIBHBIX
(Bo3pact 32-78 net), mpoxoAWBIIMX peabuauTanuio B canatopun «llymkuno». [lo u mocie nedeHus
nanyueHTam MPOBOIMIIH 3NIeKTpoKaparorpaduio, aXoKapAnorpaduio, cnuporpaduio,
MyJIbCOKCUMETpHI0. BeceM HabmomaeMbIM HCCIENOBAIM MHUKPOLMPKYJISATOPHBIH KPOBOTOK KHCTH B
CTaHJApPTHBIX TOYKaxX W B pediekTopHoW 30He 3axapbuHa-l'ena (MIEHHO-TPYJHOH CErMEHT KOKHON
WHHEPBAIIWH, CBA3aHHBIN ¢ OPOHXOJIETOYHON CHCTEMOH ).

PesyabTarbl. Y OOJNBIIMHCTBA MALMEHTOB OTMEYAETCS] HApYIIEHHE MUKPOLUPKYJSLUM B BHIE
CHIDKCHHMS CKOPOCTHBIX IIOKa3aTesiell KpOBOTOKAa M IOBBIIEHHS WHAEKCOB IEpH(EpPHUECKOTO
COIIPOTHBIICHUS. B pesynbpTare jedeHus Ipu UccileJOBAaHNH MUKPOLUPKYISIHY y 85% uccnenyeMbix
BBISIBJICHO  IIOBBIICHWE CKOPOCTHBIX  I[IOKa3aTesJied KpPOBOTOKA M CHIDKEHHE  HHCKCOB
nepudepruvecKoro CONMPOTHBICHUSA. Y OTOH JK€ TPYyNIbl OOJNBHBIX YIYUYIIWINCH IOKa3aTeNn
cnuporpaduu, MyIbCOKCUMETPUH, ANIEKTpoKaparorpaduu, 3xokapauorpaguu Ha QOHE YIydlICHHs
o0m1ero coctosiHus (YMEHBIICHUE OJIBIIIKH, TOBHIIICHUE TOJICPAHTHOCTH K (PU3MUECKUM HArpy3Kam).
BoiBoabl. BrisiBiaeHa koppemsuusi MEXAy HOJIOKHUTEIbHONH AMHAMHMKON IO AAHHBIM HCCIIEIOBAHUS
MUKPOLMPKYJSTOPHOTO  KPOBOTOKA ¥ MOJOXKHTENBHOW JUHAMHUKOW 10 JaHHBIM JPYTHX
WHCTPYMEHTAIBHBIX UCCIIeIOBaHUH. HccnenoBanue MUKPOLHUPKYJIISIIAN SIBIISIETCS
MPEUMYIIECTBEHHBIM KaK OBICTPBIH M TOYHBIA METOA OLEHKH 3()()EKTUBHOCTH BOCCTAHOBUTEIHHOTO
nedeHus pekonBanecneHToB mo COVID-19.

KnawueBble ciioBa: MUKPOIMPKYJSIHS, OOpaTUMOCTh  MHKPOIMPKYJISTOPHBIX  HapyIICHHH,
nomuieporpad, HoBast kopoHaBupycHas uHpexkuus COVID-19.

STUDY OF THE DISTAL BLOOD FLOW AS A METHOD TO ASSESS EFFICIENCY
OF REHABILITATION OF COVID-19 CONVALESCENT PATIENTS

O.A. Ryapolova, O.V. Aznaurova, E.N. Bogach

GBUZ MO “Pushkino Sanatorium”, 1412111, Russia, Moscow Region, Pushkino,
Krasnoarmeiskoye shosse 28A

The purpose is to study distal blood flow to assess the efficiency of rehabilitation treatment of
COVID-19 convalescent patients.

Methods. Minimax Doppler-K high-frequency ultrasonography device was used to study the
disfunction of blood flow microcirculation and its reversibility among COVID-19 convalescent
patients.

Results. Most patients suffer from microcirculatory disorders such as reduction of blood flow speed
and increase of peripheral resistance indexes.

Conclusion. The study of microcirculation is a smart and precise method to assess the efficiency of
rehabilitation treatment of COVID-19 convalescent patients.

Keywords: microcirculation, reversibility of microcirculatory disorders, Doppler, Covid-19.
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BJIMSIHUE T'EJISA, C MUKPOKAIICYJIAMM, 3ATPY KEHHBIMUA METPOHUJIA3010M,
HA COCTOSHHUE MUKPOIUPKYJISITOPHOI'O PYCJIA IECHBI U ITPOSIBJIEHUSA
JUCOYHKIUU SHAOTEJINUA Y )KUBOTHBIX C HIAPOJOHTUTOM

Caskuna A.A., Jlearept E.B., EpmakoB A.B., Cremanosa T.B., Jloiiko /1. /1.

Caparosckuii IMY um. B.1. PazymoBckoro; Poccus, 41012, Capatos, yi. b. Kazauss, 112

[enbto HacTosIIEH PAOOTHI SIBISUIOCH N3yYCHUE BIUSHUS 3aTPy3KH METPOHU1230J1a B MUKPOKAIICYITBI C
HaHOUYACTHIAMH cepebpa Ha 3P PEeKTUBHOCTE TeNsl B KOPPEKIIMHA MUKPOIMPKYIATOPHBIX HAPYIICHUN U
SHIOTENHATBHON TUCQYHKIMUA y KPBIC C 3KCIEPUMEHTANBHBIM MapOJOHTHTOM. DKCHEPHUMEHT ObLI
npoBeneH Ha 40 Kpbicax, paslelieHHbIX HA TPYIIBI: KOHTPOJIBHYIO, CpPaBHEHHs (SKUBOTHBIC C
dKCIIepuMeHTaNBHBIM mapomorTuToM (3I1)), mmane6o (kpeickl ¢ OII, KOTOPEIM HAHOCHUIH TEIh C
MUKPOKAIICYJIaMHU, COIEpXKAIlMMU HaHodacTHibl cepedpa (AgNP)), ombitHyro (kuBoTHBIE ¢ OII,
KOTOPBIM TIPOBOAMIIN amruiukanuu rens, ¢ AgNP u 3arpy3koit MeTpoHuaa3ona). MUKpOIUPKYIISIHIO
HCCIIETIOBAITM C TIOMOIIBIO METO/Ia JIA3EPHOM onIuiepoBckor prnoymerpuu. KoHIeHTpauy MapkepoB
JUCQYHKIMK SHIOTENUs] B CBHIBOPOTKE KpOBH ompenensuin ¢ nomompio UDA. OOHapykeHO, YTO
nocjie MPUMEHEHUs Telisl, coepikaiero karncyisl ¢ AgNP U MEeTpoHHMIa3010M BOCCTAaHABIMBAIOTCS
napamMeTpsl MEXaHU3MOB aKTUBHOW W MACCUBHOW MOAYJSIMK KPOBOTOKA. BHOXMMHUYECKHM METOIOM
OBLIO BBISBJICHO, YTO 3arpy3ka METPOHH/A30J1a B MHKPOKAIICYJIbl BBI3bIBACT CHIIKEHHUE KOHIICHTPAIIUU
MapKepoB JHIOTENHANbHON IUCPYHKIMH B KpPOBOTOKEe. TakuM oOpa3oM, METPOHHIA30] B
MUKpPOKAICyJiaX MoBbIIaeT 3()(HEKTUBHOCTh MPUMEHEHHS Telll B KOPPEKIIMA MUKPOIMPKYISTOPHBIX
HApymICHHHA B JIECHE M CHUCTEMHBIC TPOSIBICHHS JHIOTEIHATBHOW JTUCHYHKIIMH Yy KpbIC C
9KCIEPUMEHTALHBIM TAPOOHTUTOM.

KioueBble c10Ba: MEKPOIMPKYJIISIHSL, TAPOJOHTHT, SHAOTEIHATbHAS TUCHYHKIHSL.

INFLUENCE OF A GEL WITH MICROCAPSULES LOADED WITH METRONIDAZOL ON
THE STATE OF THE GINGING MICROCIRCULATION BED AND MANIFESTATIONS OF
ENDOTHELIAL DYSFUNCTION IN ANIMALS WITH PERIODONTITIS

A.A. Savkina, E.V. Lengert, A.V. Ermakov, T.V. Stepanova, D.D. Loiko

Saratov State Medical University named after VV.l. Razumovsky; 112 B. Kazachya str., Saratov,
41012, Russia

The aim of this work was to study the effect of loading metronidazole into microcapsules with silver
nanoparticles on the effectiveness of the gel in correcting microcirculatory disorders and endothelial
dysfunction in rats with experimental periodontitis. The experiment was carried out on 40 rats divided
into groups: control, comparison (animals with experimental periodontitis (EP)), placebo (rats with
EP, which were treated with a gel containing microcapsules with silver nanoparticles (AgNP)),
experimental (animals with EP, which underwent applications gel, with AgNP loaded with
metronidazole). Microcirculation was studied using the method of laser Doppler flowmetry. The
concentrations of markers of endothelial dysfunction in blood serum were determined using ELISA. It
was found that after the application of the gel containing capsules with AgNP and metronidazole, the
parameters of the mechanisms of active and passive modulation of blood flow restore. The
biochemical method revealed that the loading of metronidazole into microcapsules causes a decrease
in the concentration of markers of endothelial dysfunction in the bloodstream. Thus, metronidazole in
microcapsules increases the effectiveness of the gel in the correction of microcirculatory disorders in
the gums and systemic manifestations of endothelial dysfunction in rats with experimental
periodontitis.

Key words: microcirculation, periodontitis, endothelial dysfunction.
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BU3YAJIN3AIINS CHMIIATUYECKOM AKTUBAIIMUA TOHYCA COCYJIOB

M HOTOBBIX XKEJIE3 METOJOM WH®PAKPACHOM TEPMOI'PA®UHN

Caratimaunsiii A.A., Maiickos J[.U., ®omun A.B., 3anetos U.C., Ckpunans A.B.

DOI'BOYBO «CapaToBcknii HaIMOHAIBHBINA UCCIIETIOBATEIHCKUN TOCYTapCTBEHHBIN YHUBEPCUTET MM,
H.I". Yepnsbiuesckoro», Poccus, 410012 Capatos, yia. ActpaxaHckas 83.

Beenenune

IIpn cozmaHWw yCIIOBHI CHMITATUYECKON aKTHUBAINK Tepu(epruIeckoil HEepBHOW CHCTEMBI MOXKET
U3MEHATBCS HE TOJIBKO TOHYC MBIIIEYHOTO CJ0S KPOBEHOCHBIX COCYZOB, HO U IPOMCXOJUTH
yBEJIMYeHNE UHTEHCUBHOCTH Pa0OTHI MOTOBBIX Jkene3. 06a addexTa co3aaroT Ha MOBEPXHOCTH KOXKH
TEMIIEPAaTypHBIA OTKJIMK Ha CHMIATHYECKYI0 aKTHBAIMIO, T[IO3TOMY MeToj HH(]ppakpacHOi
TepMorpauu TMEPCHEKTHBEH B OTHOIICHWM KOJMYECTBEHHON BHM3yalW3allMd MPOCTPaHCTBEHHO-
BPEMEHHOTO paclpeliesieHs] aMIUTUTYAbl KojdeOaHul TeMOJUHAMUKN M JETEKTUPOBAHUS aKTHBHBIX
MOTOBBIX kene3. Hapymienne (QyHKIMOHMPOBAHUS ITOTOBBIX JKEIE€3 MOMKET CBUAETEIHCTBOBATH O
MOBPCKACHNUN CHUMIIATUYCCKUX XOJIMHECPIrUuidCCKUX HEPBHBIX BOJIOKOH, HAIPUMEP, B Clydac
nuabeTnyeckoil nepruepruiecKoi HelponaTuy.

MatepuaJ U1 METOAbI HCCIETOBAHUS

B kxadecTtBe MeTo/la CUMIATUYECKONW CTUMYJISIMH HCIIONB30BANIACh Mpoda ¢ TIyOOKHM BHOXOM. Jlist
pPETUCTpalMU CUMIATUYECKOTO OTBETA HCIIOIh30Bajach O0JIACTh JUCTAIBHOW (hallaHTH MAajblEB PYK.
JuHamuka TemrmepaTypbl KOXXKH PETHCTPHPOBANaCh C TOMOINBI0 OXJIAXKIAEMOTO TEIIOBH30pa C
yyBcTBUTENbHOCTRIO 0.02°C. [lmst BbImeneHmss oOmacTell MmMop Ha TEPMOTpPaMME BBHIMONHSIACH
o0OpaboTka KaapoB MeronoM auddepeHpoBaHHON TepMorpaduu. IIpoBOIMIOCH HAKOIUICHUE
uH(pOpPMAIUK 00 aKTUBHOCTH MTOTOBBIX JKEJIE3 B OJHOM KaJpe — MHTETPAIbHOM N300pakeHUH.
HccnenoBanne mpoBeeHO B TPYIIIE HOPMBI U TPYIITIE TAIIMEHTOB C CaXapHBIM THAa0eTOM 2 THIIA.
PesyabTarsl

IToka3zano YMCHBIICHUEC KOJIMYCCTBA U IJIOTHOCTU AKTUBHBIX ITOTOBBIX JKCJIC3 B I'PYIIIC MAIIUCHTOB C
CaxapHbIM AHa0ETOM. JTO MOXKET CBUAETEIHCTBOBATh O HAPYIICHWH CHUMITATUYECKOH WHHEPBAIUN H
pa3BUTUM HEWPOIIATUM BEPXHHUX KOHeuHocTeil. [lpencrTaBieH MeTOJ| paselieHus TeMIIepaTypHOTO
CHUTHAJIa Ha JIB€ KOMIIOHEHTHI, OJHa W3 KOTOPBIX OOYCIIOBJICHa TE€MOJMHAMHUKOW, Jpyras -
aKTUBHOCTBIO TTOTOBBIX JKEJIe3.

3aki0ueHue

OnucaHHBII METOJ BH3yalu3allMd O0ECIeYMBAaeT BO3MOXHOCTh MPOBEICHHS Pa3lelIbHOTO
WCCIIEIOBAHUSl CUMIATHYECKOW aKTHBAIMM KPOBEHOCHBIX COCYJOB M TOTOBBIX kene3. OO0paboTka
TepMorpamMMm  MetoioM nuddepeHIMpoBaHHON TepMorpaduu W MOCTPOCHHUE HHTErPATBHOTO
M300paKeHUsT TIO3BOIISIET OMNPENEINTh OOJNACTH COXpPaHHOH W HAapyNIEHHOW CHUMIIATHYECKOM
WHHEPBAIUH.

KaroueBsle cioBa: TepMmorpadusi, CAMIIATHYECKass MHHEPBaIKs, TeMOIMHAMIKA

IMAGING OF SYMPATHETIC ACTIVATION OF VESSELS AND SWEAT GLANDS BY
INFRARED THERMOGRAPHY

A.A. Sagaidachnyi, D.I. Mayskov, A.V. Fomin, I.S. Zaletov, A.V. Skripal

Saratov National Research State University named after N.G. Chernyshevsky, 410012 Saratov,
Astrakhan str. 83, Russia.

Abstract. The method of infrared thermography was used to visualize the sympathetic response of the
skin of the hands during the test with a deep breath. Thermograms were processed by differentiated
thermography which made it possible to detect individual sweat pores. The study was conducted in a
group of healthy volunteers and a group of patients with type 2 diabetes mellitus. A decrease in the
density of sweat glands in the group of patients was established. The proposed method for processing
thermograms makes it possible to evaluate the spatial distribution of intact or impaired sympathetic
innervation on the skin surface.

Keywords: thermal imaging, sympathetic innervation, hemodynamics.
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VIIK 616-092

NPUMEHEHUE MUKPOKAMEPHOI'O ITIOJMJIAKTUIHOI'O IIOKPbLITUS
3AI'PYXEHHOI'O IEPKAPBOHATOM HATPUSI J1JIsI MOAYJISIAA
MUKPOIUPKYJISAIIAU ITPU PETEHEPAIIUU TKAHEN KOXKHA

Caxanb M.A., EpmakoB A.B., Jlearept E.B., Crenanosa T.B., Caskuna A.A., Jloiiko M./,
Kupuszu T.C.

Caparosckuii IMY um. B.1. Pazymosckoro; Poccust, 41012, Capatos, yiu. b. Kazauss, 112

CraThsl TIOCBSIIIICHA AaHAJIM3y MEXaHU3MOB MOAYJSAIUN MHKPOKPOBOTOKA TIPH TNPUMEHEHUU
MUKPOKAMEPHOTO TOJIMJIAKTHUIHOTO TOKPHITHS 3arpy>KEHHOTO IepKapOOHATOM HATPHs B 00JacTH
OCTPO# SKCIEPUMEHTAIBLHON KOXHOM paHbl. OleHKa MUKPOIMPKYJSIIIMKA MPOBOJIWIACH METOJOM
Ja3epHON JIOTJIEPOBCKOM (IIOYMETpHH. YCTaHOBIEHO, YTO MPUMEHEHUE MOKPBITHS TO3BOJIMISIET
3¢ dekTuBHO HOpMaTM30BaTh NEepy3UI0 TKAHEH B 00JacTH paHEBOTO JAe(EKTa, 4TO OTPaKacTCs B
HOpMaJIM3AIMU NTepPY3UOHHOTO MoKasarens. [[puMeHeHrne momMepa MOJIOYHON KUCIOThHI B KAYECTBE
OCHOBBI PAHEBOTO TIOKPBITHS B OOJACTH OCTPOM IKCIIEPUMEHTATBHOW KOMXKHOUW PaHBI, CIIOCOOCTBYET
HOpMaJIM3allMd HOPMHPOBAHHBIX aMILIUTYJ SHIOTCIUAIBHBIX M MHOTCHHBIX KOJeOaHWU. 3arpyska
MHUKpOKaMep TMOJIWIAKTHIA IepKapOOHATOM HaTpus TMO3BOJIMiIa K 14-pIM CyTKaM YacTHYHO
HOPMAJIM30BaTh aMILTUTYbI TyJIbCOBBIX U JbIXaTeIbHBIX KOJCOaAHHH.

Takum  00pa3oM, pe3ynbTaThl OKCIEPUMEHTA TIOKa3alK, YTO NpPUMEHEHHE KOMOWHAIUU
MOJIMMOJIOYHON KUCJIOTHI M TIepKapOOHaTa HATPHUS MO3BOJISICT BIMATH Ha BCE MEXaHM3MbI MOYJISIHH
MUKPOKPOBOTOKA: TOJHUIAKTH] — 32 CUET BIUSHHS Ha aKTHBHBIC MEXaHH3MBbI, IepKapOOHAT HATPHSI -
3a CYET BIUSHHS Ha MACCUBHBIC MEXaHU3MBI.

KiaroueBble cjioBa: MUKPOIUPKYJISIMS, Ja3epHas JIOMIUICPOBCKas (IOyMeTpHs, MOJUIAKTH]I,
paHeBBIC TIOKPBITHS, TIEPKAPOOHAT HATPUSI.

APPLICATION OF MICROCAMERA POLYLACTIDE COATING LOADED

WITH SODIUM PERCARBONATE FOR MODULATION OF MICROCIRCULATION
DURING SKIN TISSUE REGENERATION

M.A. Sakhan, T.V. Ermakov, E.V. Lengert, A.V. Stepanova, A.A. Savkina, D.D. Loiko, T.S. Kiriyazi
Saratov State Medical University named after V.l. Razumovsky; 112 B. Kazachya str., Saratov,
41012, Russia

The article is devoted to the analysis of the mechanisms of microcirculation modulation when using a
microchamber polylactide coating loaded with sodium percarbonate in the area of an acute
experimental skin wound. Microcirculation was assessed by laser Doppler flowmetry. It was found
that application of the coating provide effectively normalization of tissue perfusion in the area of the
wound defect, which is reflected in the normalization of the perfusion index. It was established that the
use of a lactic acid polymer as a wound dressing in the area of an acute experimental skin wound
contributes to the normalization of the normalized amplitudes of endothelial and myogenic
fluctuations. Loading polylactide microchambers with sodium percarbonate cases partial
normalization of the pulse and respiratory oscillations amplitudes by the 14th day.

Thus, the results of the experiment showed that the use of a combination of polylactic acid and sodium
percarbonate makes it possible to influence all mechanisms of microcirculation modulation:
polylactide - due to the influence on active mechanisms, sodium percarbonate - due to the influence on
passive mechanisms.

Key words: microcirculation, laser Doppler flowmetry, polylactic acid, wound coverings, Sodium
percarbonate.
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BJIUSTHUE U3SMEHEHHNH BSI3KOCTHU KPOBU HA APTEPUAJIBHOE JIABJIEHUE

Y HOPMOTEH3UBHbBIX U CITIOHTAHHO I'MINIEPTEH3UBHbBIX KPbIC

CunexmenoBa A.B., Ammes O.1., Aammenko A.M., lynaesa O.U., Ynsxuna O.A., [ImotankoB M.b.
HUNDuPM nmenn E.Jl. T'onmpabepra Tomckoro HUMII, Poccens, 634028, Tomck, nip. Jlenuna, 3

ApTepuanbHasi TUIIEPTEH3HUS COMPOBOXKIACTCS CHHAPOMOM TOBBIIICHHON BSI3KOCTH KPOBH, KOTOPBIN
BHOCHT BKJIaJ B yBelIW4eHHe oOmero mnepudepudeckoro compoTuBieHus. OIHAKO CYyIIECTBYET
MEXaHU3M B3aHMOJICWCTBUS BS3KOCTH KPOBH M COCYIMCTOTO JHIOTENHS, Onaromaps KOTOPOMY
HeOOJBIIIOE YBEIIMYEHNE BSI3KOCTH KPOBHU BBI3BIBACT IMOBBHIIICHHE HAMIPSDKEHUS CIIBUTA HA SHAOTEINH,
YTO OKAa3bIBaeT COCYAOpACHIMpAIONIee IEHCTBHE M COMPOBOXKIACTCS CHIDKCHHEM apTepPHAIBHOTO
nasienus. Llems paboThI: MCClieoBaHUE PeakMy apTepHAIbHOTO JABJICHHUS B OTBET Ha M3MEHEHHE
BSI3KOCTH KPOBH Yy HOPMOTEH3MBHBIX Kpbic Bucrap m kpeic nuann SHR. YMeHblienue/yBennaenne
BS3KOCTH KpPOBH IPOBOJWIN C TOMOIIBIO HM30BOJIOMHYECKOH T'€MOIMITIONUH/TeMOKOHLIEHTPAUT
(oxBuoOBemMHass 3ameHa 10 % wupKynIupyromed KpoBH Ha IUIa3My/SpPUTPOLMTAPHYIO Maccy).
ApTepuanbHOE JaBIIEHHE PETUCTPUPOBAIM ¢ Momompio cuctembl MP150 (“Biopac Systems, Inc”,
CIHA). Bsi3koCTh LENbHON KPOBH U3MEPSUIH Ha POTallMOHHOM BHckozumerpe Brookfield DV—II+Pro
("Brookfield Engineering Labs Inc.", CIIIA) na ckopoct cisura 450 ¢ . [eMOHIIONHs BbI3bIBAIA
OJIMHAKOBOE CHIDKEHUE BSA3KOCTH KpoBU Ha 16% y kpeic Bucrap m SHR. I'emoxonnentpanus
MOBBIIIANIA BSI3KOCTh KpoBH y Kpbic Buctap Ha 15%. YV kppic Bucrap ymeHbleHue/yBennieHue
BSI3KOCTH HE MPUBOAMIO K CTAaTUCTUYSCKH 3HAYMMOMY H3MEHEHHUIO CPEIHEr0 apTepHaIbHOTO
napieHus. Jlo W mociie TeMOAMITIONNH/TEMOKOHICHTPAIIMN CTATUCTUUECKH 3HAUYMMBIE KOPPEIISIIUH
MEXIY BS3KOCTBIO KPOBU U apTEPUAIBHBIM JABICHHUEM y KpbIC Bucrap OTCyTCTBOBAIN. Y KpBIC
s SHR cHmkeHne BSI3KOCTH KpOBU MNPUBOAWIO K CTATUCTUYCCKU 3HAYUMOMY CHHIKXCHUIO
apTepHanbHOrO naBieHUs Ha 18%. BrIABICHBI KOppersIIuM MEXIy apTepHANbHBIM JaBICHHEM H
BSI3KOCTHIO KpoBH Y Kpblc SHR 10 1 mocne remonumonuu (= +0,63, p=0,028 u r= +0,71, p=0,009
COOTBETCTBEHHO). Pa3znmuumns KOppenslHuOHHBIX CBS3ed BS3KOCTH KPOBU M CPEIHET0 apTepHalbHOTO
JIaBJICHUSI Y HOPMOTEH3UBHBIX JKMBOTHBIX M Kpbic JmHHM SHR mo3BoNsIOT mpenmonarath, 4To y
CIIOHTAQHHO THUIEPTEH3MBHBIX KPbIC MMEETCSl HapyIICHHE PETYISIMH TOHyca COCYJOB B OTBET Ha
W3MEHEHHUE CJIBUTOBOTO HATIPSHKEHUS HA COCYAMCTOM SHAOTEIHH.

KuiroueBble ciioBa: AprepuaibHOe AaBJIeHHE, BA3KOCTh KPOBH, HOPMOTEH3HUBHBIE KPBICHI, CIIOHTAHHO
THIIEPTEH3UBHBIE KPBICHI.

Pabora noanepxkana rpantom Poccuiickoro Hayanoro donma Ne 23-25-00175,
https://rscf.ru/project/23-25-00175/

INFLUENCE OF CHANGES IN BLOOD VISCOSITY ON ARTERIAL PRESSURE

IN NORMOTENSIVE AND SPONTANEOUSLY HYPERTENSIVE RATS

A.V. Sidekhmenova, O.1. Anues, A.M. Anishchenko, O.l. Dunaeva, O.A. Ulyakhina, M.

B. Plotnikov

Research Institute of Forms named after E.D. Goldberg Tomsk University, Russia, 634028, Tomsk,
Lenin Ave., 3

Abstract. The aim of this work is to study the reaction of blood pressure in response to changes in
blood viscosity in  normotensive  Wistar rats and SHR. Before and after
hemodilution/nemoconcentration, there were no statistically significant correlations between blood
viscosity and arterial pressure in Wistar rats. Correlations were found between blood pressure and
blood viscosity in SHR rats before and after hemodilution (r= +0.63, p=0.028 and r= +0.71, p=0.009,
respectively). Differences in the correlations between blood viscosity and mean arterial pressure in
normotensive animals and SHR suggest that spontaneously hypertensive rats have dysregulation of
vascular tone in response to changes in shear stress on the vascular endothelium.

Key words: Arterial pressure, blood viscosity, normotensive rats, spontaneously hypertensive rats.
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BJIMSHUE PA3JIMYHBIX BUJ1OB TEPAIIMU HA COCTOSAHUE CUCTEMbI
MNPOTEUHA CY HAIMEHTOB PH-HET'ATUBHBIMUA
MHUEJIOIPOJIMP®EPATUBHBIMH HOBOOBPA30OBAHUSMU

Cwmna H.H., Kopcakosa H.E., I'omosuaa O.I'., Mateuenko O.1O.

OI'BY Poccuiickuit HUU rematonoruu u tpancdysuonorun ®MBA Poccun, Cankr-IletepOypr,
Poccus

KuoueBble ciioBa: Ph-neratuBHble MuenonpoiudepariBHble HOBOOOpPA30BaHMs, aHTHATPEraHTHAs
Tepanus, UTOPeAyKTUBHAS Tepanus, cucteMa npotenHa C.

BBenenne: Ph-neratuBHbie MuenonponudepatiBHsie HOBooOpaszoBanus (MITH) — rpymma
3a007€BaHNIl KJIOHAJbHON NPUPOIBI, YACTBIM KIMHUYECKUM MPOSIBICHHEM KOTODPBIX SIBIISIETCS
pasBUTHE TPOMOOTHUYECKHUX OCJIOKHEHHUH, KOTOPBIE MOTYT CITYKHUTh NIPUYUHOHN JIETAILHOTO HCX0/a ~ B
30-50% ciryuaes.

Matepuaast u Metoasl: Ob6cnenoBano 99 manmentoB ¢ MIIH, monydaromux Tepamuio TOJIBKO
npenapatamu anetwicanunuioBod kuciotel (ACK) m B KOMOMHAIMM C UUTOPEAYKTHBHBIMH U
tapreTHeiMH  Tipenapatamu. C uctuHHOW monunutemued (MIT) Owpmo 38  mamumenrtoB, ¢
scceHNUaNIbIHON TpoMOouTemuei (37T) — 32, ¢ mepBuaHbIM Muenohuopozom (IIMD) — 29 6onbHEIX.
I'pynmna cpaBHenust cocrostia u3 43 3ma0poBbix smi. Omnpenensiin aktuBHOCTh mporerna C (PC),
ypoBeHb cBoOoaHOTO npotenHa S (PS) u 4yBcTBHTENBHOCTH K TpoMOoMoaynuny (TM) kak mpomneHt
MaJeHNs TIOKaszaTeneld »SHAOreHHOro mnoreHnwana TpomOuHa (% mamenus ETP) m mmkoBoit
KOHIIeHTparmu TpoMOuHa (% manenust Peak thrombin) mocne no6apnenuss TM, B Tecte reHepanin
TpoMOnHa. CHIKEHHE 4YYBCTBUTEIBHOCTH K TM CBHIETENBCTBYET O HApyHMICHWH 3P QHEKTUBHOCTU
pabothl cucteMbl npoterHa C | SIBISETCS W3BECTHBIM (PAKTOPOM PHUCKA Pa3BUTHS TPOMOOTHUYECKHX
ocnoxkHeHni. Mcnonp3zoBanmm nporpammel Microsoft Excel u STATISTICA 12.0.

PesyabTarel: YV Bcex OonbHbIX MIIH oTMeyanoch 3HAYMMOE CHUKCHHE YPOBHS CBOOOJHOTO
npoTerHa S, HanboJiee BeIpakeHHOe y naruenToB ¢ UII, noiaydaromux couerannyro Tepanuto (78,00,
68,00 — 85,00% mnpotur 87,50; 80,00 — 94,75% na tepamuu ACK npotus 100,00; 89,50 — 107,00% B
rpymnie CpaBHEHHs), TOra Kak akTHBHOCTh PC Obula TOCTOBEPHO CHMKEHAa OTHOCHTEJBHO TPYIIIBI
KoHTpoJist b y 6oapHBIX U, momydaromux ACK (87,50; 75,75 — 105,50% mpotus 100,60; 92,00 —
114,00% coorBercTBeHHO). CHwkenne 3pdextuBHOCTH paboThl cuctembl mpotenHa C
MOJTBEP)KIACTCS JOCTOBEPHBIM CHHKEHHEM UYBCTBUTEIBHOCTH K TM BO Bcex rpymmnax HalyueHTOB,
HaunOoJiee BhIpaXXEHHOE, Takke, y HanueHToB ¢ UII, mpuHUMAaOMMX Kak aHTHArperaHTHBIC, TaK U
UTOpPEeNyKTUBHBIE npenapaTsl (% mamenuss ETP: 29,57; 25,38 — 36,13% mnporus 43,80; 31,02 —
48,83% na tepanun ACK mporus 52,80; 47,83 — 57,67% B rpynne cpaBHeHust 1 % nageHus Peak
thrombin: 14,29; 10,35 — 17,82% mnporus 20,70; 17,18 — 31,88% y mNanmMeHTOB TOJBKO Ha
aHTUArperaHTHOM Tepanuu npotus 42,13; 36,20 — 47,00% B KOHTPOJIBHOM TpyIIIIE).

3axioyenue: Y OonpHbix MIIH HaOmromaercs cHmwxeHrne 3()(EKTUBHOCTH pPabOTBI CHCTEMbI
nporeuHa C, 4To SBJISETCS IPU3HAKOM THIEPKOATYIISILUHN U HanOoJiee BEIPaXKEHO IPHU MCTIONb30BAHUT
KOMOWHHpOBaHHOH Tepamuu. OIEeHKa TeMOCTAaTHYeCKOro OajaHca IMO3BOJHUT TEPCOHAIN3UPOBATH
MOAXON K BBISBIICHUIO TPEIUKTOPOB Pa3BHTHUS TPOMOO3a ¥ HAa3HAYCHHIO TPOQPHIAKTUIESCKHX
MEPONPUATUH.

INFLUENCE OF THERAPY ON THE STATE OF THE PROTEIN C SYSTEM IN PATIENTS
WITH PH-NEGATIVE MYELOPROLIFERATIVE NEOPLASMS

Silina N.N., Korsakova N.E., Golovina O.G., Matvienko O.Yu.

FSBI Russian Research Institute of Hematology and Transfusiology, FMBA of Russia, St. Petersburg,
Russia

99 patients with MPN on antiplatelet therapy and cytoreductive and targeted drugs were examined. The
activity of protein C, the level of free protein S and sensitivity to thrombomodulin were measured. There is
a decrease in the efficiency of the protein C system and is most pronounced on combination therapy.

Key words: Ph-negative myeloproliferative neoplasms, antiplatelet therapy, cytoreductive therapy, the
protein C system.
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PEAKIIUSA MUKPOLIUPKYJISITOPHOI'O PYCJIA HA KUCJIOPOJHO-TEJIUEBYIO
TEPAIIUIO Y HAIIUEHTOB C TSI’KEJIBIM TEUEHUEM BUPYCHOM ITHEBMOHUWH,
BBI3BBAHHOM COVID-19, C OTSTOLEHHBIM U HEOTATOIEHHBIM AHAMHE30M
COCYJIUCTBIX 3ABOJIEBAHUI

CkeauHa M.A.l, KoBanena A.A.l, Mamnyiinos B.M.z, Kocos A.A.2

! I'HI[ PO-IMBII PAH, Poccus, 123007 Mocksa, XopolieBckoe 1. 76A

2 MoCKOBCKasi 00/1acTHast GOJbHHIIA MM. npod. B.H. Po3anosa, Poccus, 141206 [lymkuno,
MockoBckas 001acTh, ABHaMOHHA, 35

Kiwuesbie ciopa: COVID-19, kucnopoaHo-renyeBas CMeCh, apTepyaibHAas THIIEPTOHMS, CaXapHbIH
Iaber, MUKPOLIMPKYJISITOPHOE PYCIIO0, YIbTPa3ByKOBOE HCCIIEAOBAHHE.

Beenenue. Tepamus TepMuueckoil kucnopoaHo-renueBoit cmecbto (KI'C) ¢ ycrexom npuMeHsieTcs st
JiedeHrs1 OONBHBIX C THIIOKCEMHUYECKOW (DOPMOHM AbIXaTelIbHOM HEAOCTaTOYHOCTH, 3(dexTuBHa pu
JICYCHUH TSDKEIBIX THEBMOHWH, XpOHHYECKOW OOCTPYKTUBHOM OOJIE3HH JIETKHX, B JICUSHUH apTepHAITEHON
runieprornu (AT'), ap. 3a00neBaHMsIX.

[NanmeHThl, IMEFOIIUE COIYTCTBYOIIME 3a00eBanus, Takue kak Al u caxapublii muader (CI) Haxomsrcs
B IpyIIE€ BBICOKOrO pUCKa Npu pa3Butur BUpycHOW mMHEBMOHMM COVID-19 M uUMEHT BBICOKYIO
BEPOSITHOCTh PA3BUTHSI AEKOMIIEHCALIUH CEPACYHO-COCYINCTHIX 3a00IEeBaHHUM.

N3yyamu peakipro MUKpouupkyastopHoro pycina (MLIP) na Tepamuro repmuueckoit KI'C y maiueHToB ¢
TSDKENbIM TedeHneM BupycHor mHeBMoHNH (COVID-19), KT- 3, 4 ¢ OTArOIMIEHHBIM W HEOTATOIIEHHBIM
AQHAMHE30M COCYIHCTBIX 3a00JICBaHUH.

MeTtoabl ucciienoanus. O0cen0BaHbl MareHThl (32-74 1eT), HaXOIKEcs B OTACICHUN PEaHUMAITHH.
[Nokazarenn kpoBotoka B MLIP peructpupoBanu yinbTpa3ByKoBbIM noriieporpagom «MHHHUMaKC-
Honmmnep-K» marunkom 20 MI'11 Ha HorreBoM Basmke Gombioro nanbia pyka. Tepamis KI'C (O, - 30%,
He - 70%, t =+95°C) ocymiecTBisiach mmpu nomory armmapara «aramur-B2-01», 5 muH uHTamsmmm, 5
MHUH OT/IbIXa — 3 1mKiIa (10 4 pa3 B cyT). [aiueHTsI 6€3 OTSromEeHHOro aHaMHe3a cocTaBiid 1 rpymimy (8);
narueHTsl ¢ Al™ 1-2 crenenu - 2 rpynmy (11); ¢ A" 1-2 creniern ut CJ1 | Tuna - 3 rpymmy (11).
PesyabTatbl. [lo nedeHus y BceX MAlMEHTOB IOKa3aTeNM KPOBOTOKA HAXOAWIMCH Ha HU3KOM YPOBHE.
Ilocne ceanca KI'C y mammeHtoB 1 rpynmbl MOJIOXKWTENbHAs IUHAMUKA: BO3PACTAaeT KPOBOTOK B
apTepHONIIPHO-BEHYISIPHOM 3BeHbsX MILIP, HOpMmamm3yercss ToHyc MuKpococyaoB, cHipkaercs YCC.
Oddexr tepammn KI'C piauTenbHBIA. Y TallMeHTOB 2 TPYNIbI TaKKe IOJOKUTENBbHAS PEaKIIHS:
YBEIMYUBACTCS] ApTEPUOIISPHBIN M KaWUIAPHBI KPOBOTOK, YIY4IIAeTCs] BEHO3HBIH OTTOK, CHIKAaeTCs
nepudepudeckoe conpotusienue. llonoxuTensHplid 3GQGEeKT AMUTENBHBIA. Y HalMeHTOB 3 TpYMIbI
TIOJIOXKUTENBHBIN 3()(EKT MPOSBISETCS HA 5 CYT, COXpaHsAETCS KPAaTKOBPEMEHHO.

3axumrouenue. [Tpumenenne tepmudeckoil KI'C B coctaBe KOMIUIEKCHOM TepAITUK IIPH JIEYEHUH BUPYCHON
NIHEBMOHMHM HOCHUT TIOJIOKUTENIBHBIA 3(Q(EeKT, HO B 3aBUCHUMOCTH OT TSDKECTH COITYTCTBYIOLIMX
3aboseBanuit 3heKT MOKET ObITh PA3IUYHOM CTEIIEHN BBIPaKEHHOCTH.

MICROCIRCULATORY RESPONSE TO OXYGEN-HELIUM THERAPY IN PATIENTS
WITH SEVERE COVID-19 VIRUS PNEUMONIA WITH A COMPLICATED

AND UNCOMFORTABLE HISTORY OF VASCULAR DISEASES

M.A. Skedina®, A.A. Kovaleva®, V.M. Manuilov?, A.A. Kosov?

1 SSC RF-IMBP RAS, Russia, 123007 Moscow, Khoroshevskoe sh. 76A

2 Moscow Regional Hospital named after prof. V.N. Rozanov, Russia, 141206 Pushkino, Moscow
region, Aviation, 35

We studied the response of the microvasculature to oxygen-helium mixture (OHM) therapy in patients
diagnosed with viral pneumonia, severe course of COVID-19. There were 8 patients with an
uncomplicated anamnesis, 11 with AH1-2 degree, 11 with AH1-2 degree and type Il DM. OHM
therapy (02 - 30%, He - 70%, t = +95°C), 5 min breathing, 5 min rest - 3 cycles. OHM therapy has a
positive effect, depending on the severity of concomitant diseases, the effect of varying degrees.
Keywords: COVID-19, oxygen-helium mixture, arterial hypertension, diabetes mellitus,
microvasculature, ultrasound.
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BJIUSHUE ®U3NYECKON HATPY3KH HA IOKA3ATEJU CUCTEMBI
KPOBOOBPAHIEHUSA CTYAEHTOK, IPOKUBAIOIINX HA TEPPUTOPUSAX

C PABHOM PAJJMAIIMOHHOM HAI'PY3KOM

Cxopo3son M.C., Yepnassckux C./1.

OI'AOY BO «benropoackuii rocy1apcTBEHHBIN HAIIMOHAIBHBIN HCCIIEI0BATENbCKUN YHUBEPCUTETY;
Poccus, 308015 r. benropon, yn. [To6ens, 85

CraTesl TOCBSIIIIEHa W3YYEHHWIO BIUSHUS (YHKIIMOHAIBHONH TPOOBI HAa TIOKAa3aTeld CepJedHO-
COCYJMCTOW CHUCTEMBI CTYJICHTOK, TPOXXUBAIONIUX HAa TEPPUTOPHUSIX C Pa3HOH paaualuOHHOM
Harpy3Kkoil. PajrioakTHBHBIE BEIleCTBa XapaKTEPHU3YIOTCS CIIOCOOHOCTHIO HAKAIUIMBATHCSA B OpPTaHU3ME
YeloBeKa W JOCTHraTh TIOKas3aTeliell, KOTOphIe CYHTAIOTCA HeOe30MacHBIMU IS 3[0pOBBS. B
HAuOOJNBIICH CTENEeHU JaHHBIA (DAKTOp OKa3bIBACT BO3IEHCTBUE HAa CHUCTEMY KpOBOOOpalleHus,
KOTOpasi SIBIIICTCS MHIUKATOPOM aJalTAllMOHHBIX PEAaKIUil I[EJIOCTHOrO opraHuszMa. bwuin
chopmupoBanbl aBe Tpynmnbl cryaeHTok HUY «benl'¥Y»: 1 rpymma — KOHTpPOJIbHAs — HIEBYIIKH,
MCECTOM POXACHHA W MPOXUBAHUA KOTOPBIX OO IMOCTYIUICHHUA B YHHUBCPCUTCT SABJIAINCH paﬁOHBI, HE
IIOITaBIINE IION I[eﬁCTBPIC pPaaruOaKTHUBHOI'O 3arpsA3HCHUA, 2 rpymnmna — OIIbITHasA — HCIBITYCMBIC,
poIuBIIHECS W TPOKMBAIOIIME N0 Hadama oOydeHuss B BY3e Ha TeppuTOpusX, MOMABIINX MO
paananmoHHOEe BO3feiicTBre. B kadecTBe (yHKIIMOHAIBHON Harpy3kd Hcmonb3oBanu mpody C.I1.
JlerynoBa. C momonibio HemapHoro t-kputepusi CThIOJEHTa ONpezeicHa JTOCTOBEPHOCTh pa3ivunil
MEXy 3HAUYCHUSMHU TPU3HAKOB CPABHHUBAEMEIX TPYMIL. B pe3ynpTare nccienoBaHHWS YCTaHOBICHO,
YTO TOCJI€ HATPY3KH y OOYYaromMXCsl BTOPOHM TPYMIIBI CpeqHHE MapaMeTpbl CHUCTOIMYECKOTO H
JIMACTOJIMYECKOTO apTEePHATIBHOTO JIaBjicHus ObUT HIke Ha 4,87% u 6,76%, MyJIbCOBOTO IABICHHS U
YacTOTHl CEpACYHbIX cokpamenuii Ha 2,36% wu 3,04%, COOTBETCTBEHHO, IO CPAaBHEHHIO CO
3HAYEHUSAMH JEBYIIEK MEepBOW rpymnmbl. TakuM o0pa3oM, Majble 03bI MOHHU3HUPYIOMIETO HU3ITydeHUS
CIOCOOCTBYIOT CHIDKCHHMIO 3HAUCHUWH IMOKAa3aTelel CepJIeYHO-COCYIUCTON CHCTEMBI CTYJCHTOK, YTO
CBUJICTENLCTBYET 00 OTPUIATEIEHOM BIMSHUM JAHHOTO (pakTOpa Ha CUCTEMY KPOBOOOpAIICHUSI.
KuaroueBsle ci1oBa: cricreMa KpoBOOOpaIeHHs, CTYACHTHI, paIualliOHHas Harpy3Ka

THE INFLUENCE OF PHYSICAL ACTIVITY ON THE INDICATORS OF THE
CIRCULATORY SYSTEM OF FEMALE STUDENTS LIVING IN AREAS WITH
DIFFERENT RADIATION LOADS

M.S. Skorozvon, S.D. Chernyavskikh

Belgorod State National Research University; Russia, 308015 Belgorod, Pobedy str., 85

Abstract. The article is devoted to the study of the effect of a functional test on the indicators of the
cardiovascular system of female students living in territories with different radiation loads. Two
groups of students of the National Research University "BelSU" were formed: 1 group — control —
girls whose place of birth and residence before entering the university were areas that did not fall
under the influence of radioactive contamination; 2 group — experimental — subjects who were born
and living before the start of their studies at the University in the territories that came under radiation
exposure. S.P. Letunov's sample was used as a functional load. As a result of the study, it was found
that after the load of the students of the second group, the average parameters of systolic and diastolic
blood pressure were lower by 4.87% and 6.76%, respectively, compared with the values of the girls of
the first group. Also, the second group of subjects had a decrease in the values of pulse pressure by
2.36% and heart rate by 3.04%, compared to the students of the first group. Thus, small doses of
ionizing radiation contribute to a decrease in the values of the cardiovascular system of female
students, which indicates a negative effect of this factor on the circulatory system.

Keywords: circulatory system, students, radiation load.

© Ckoposzsor M.C., Uepnsasckux C. /1., 2023
94



MUKPOLMPKYJIANA 1 TEMOPEOJIOTI A

YK 612.13

CPABHUTEJBHBIA AHAJIN3 METOJIA JIASEPHOU ®JIOYMETPUH U METO]IOB
JAATHOCTUKHU MEPUPEPUYECKOM 'EMOJUHAMUKHU 110 ®OPME IYJIbCOBOI
BOJIHbI

Ckpunaiib A.B.}, Baxmernes A.C.z, YcaHoB A.I[.l, Mamikos K.B.}, Caraiinaunsiii A.A."

'CTY um. HT. UepHBIIIEBCKOTO,

’CI'MY umenn Pazymosckoro, CapaTos, Poccus

IIpoBenmen cpaBHUTENbHBIA aHamW3 MeTonoB doromnerusmorpapuun (POIIY), ympTpa3ByKOBOI
Jonreporpaguu M JiazepHON omrmiepoBckoit duioymerpun (JIJI®D) Ha mpuMepe AMArHOCTHKH
nepudepruIecKol TeMOIUHAMUKHA TIPH OMOHArpeBe TKaHEH BEpXHHMX KOHeWYHOCTeH. TerioBas mpoba
MpOBOAMJIACH TyTeM HarpeBaHus oOmactu mnpeamiedbs a0 40-45°C B TedeHme S5 MUHYT.
doToreTuamMorpaguuecKkie H3MEpPEeHus OCYIECTBIUTUCH ¢ ucnonb3oBanueM aataunka OIII" Elecrow
(Kurait). YnpTpa3ByKoBbIE H3MEPEHHUSI MPOBOJWINCEH C HCIOIB30BAHUEM YIBTPa3BYKOBOTO CKaHepa
EDAN US50 (Kwuraif). HccnemoBaHusi TeMOIWHAMHYECKHX TIApaMETPOB OCYIIECTBISUIACH C
WCIIOJIb30BaHUEM JIa3€PHOTI0 aHalIu3aTopa MUKpOUMpKyIsauuu kposu JIASMA-II® (OOO HIIII
"JIABMA", P®). I'pynmna oOcienyeMbIX BKIHOYada A00poBoOdbIeB 20-22 JeT HE CTPaJaroiux
cepaeuHo-cocynuctoi maronorueil. M3menenne amruutyasl @I curHana mo3BojsieT MONTYYUTh
WHPOPMAITMIO O KpPOBEHAIOJIHEHWH MHUKPOIMPKYIsATOpHOro pycna. [IpoBeneHHBIE W3MepeHUS
MOKa3alli, 4YTO H3MEHeHHe (OTOMICTU3MOTPaMMBl TP OHOHArpeBe CBA3aHO C YMEHBIICHHEM
PE3UCTEHTHOCTH apTEePUAIBHBIX COCYJOB, ONpEeAeNsieMOl MO0 HW3MEHEHHWIO HHJIIEKCa OTPaKeHUS.
YabpTpazBykoBas monruieporpadusi MO3BOJSET 3aperHCTPUPOBATh W3MEHEHHE CKOPOCTH JBIDKEHUS
KpOBU TIO apTepHaJbHBIM cocynaMm. HaOmromamoch yBenWYeHHE Kak CKOPOCTH apTepHalbHOTO
KpPOBOTOKa, TaK W BEIMYUHBI 0OBEMHOTO KPOBOTOKA MPH HArpeBe oOJacTH mpenaruiedbs. IIpu sTom
HaAOII0JAIOCh YMEHBIIICHNE BEIHYUHBI PETPOTPATHOTO KPOBOTOKA U, KaK CIIEJCTBHE, YMEHbBIICHUE
WHJIEKCA PE3UCTCHTHOCTH, NpUYeM HaOJrofanach 3HAUMTENbHO Ooyiee BBIpAKCHHAS JHHAMHKA
U3MEHEeHUs (QOpMBI JONIUIEpOrpaMMBbl 1O cpaBHEHHIO ¢ auHamukod (opmer OIII. Jlazepnas
JIOTIIIIEPOBCKast (pIOyMeTpusi MO3BOJSET U3MEPHUTh BETUYHMHY Nep(y3ud U MPOBECTH CHEKTPATbHBIN
aHaJM3 PUTMOB KoJIeOaHWH apTepHambHOrO KpOBOTOKAa. llpW HarpeBaHWMM pacIIMpeHHE MEJKUX
apTepuil MPUBOJIUT K YBEIMUEHHIO MHJECKCA Mepdy3uH, MPH 3TOM CIEKTPaIbHBIH aHAIN3 PUTMOB
KoJe0aHW KPOBOTOKa CBUAETEIHCTBYET OO0 YMEHBIIEHHH TOHYCa COCYAWCTOH CHCTEMBI B
HEHPOTEHHOM U MHOT€HHOM JIHaNla30He PUTMOB KOJIeOaHNH apTepHaIhbHOTO KPOBOTOKA.

KawueBbie cioBa: nasepHas JOMNIUIEPOBCKast (IIOYMETpHsl, YIbTpa3ByKoBas Joruieporpadus,
¢doTtoruteTu3Morpadusi, MUKPOLIUPKYJIATOPHOE PyCIio, epudepuieckas reMoOAMHAMUKA.

COMPARATIVE ANALYSIS OF THE METHOD OF LASER FLOWMETRY

AND METHODS OF DIAGNOSIS OF PERIPHERAL HEMODYNAMICS BY PULSE WAVE
SHAPE

A.V. Skripal', A. S. Bakhmetyev ?, A.D. Usanov*, K.V. Mashkov, A.A. Sagaidachny*

' N.G. Chernyshevsky SSU,

? Razumovsky SSMU, Saratov, Russia

Abstract. A comparative analysis of the methods of photoplethysmography, ultrasound
Dopplerography and laser Doppler flowmetry on the example of the diagnosis of peripheral
hemodynamics during bioheating of the tissues of the upper extremities was carried out. It is shown
that the change in the photoplethysmogram is associated with a decrease in the resistance of arterial
vessels. Measurements of ultrasound Dopplerography have shown that there is a decrease in the
magnitude of retrograde blood flow and a decrease in the resistance index. An increase in the
perfusion index, measured by laser flowmetry, is associated with vasodilatation of arterioles, and
spectral analysis of blood flow rhythms indicates a decrease in the tone of the vascular system in the
neurogenic and myogenic range of arterial blood flow rhythms.

Keywords: laser Doppler flowmetry, ultrasound dopplerography, photoplethysmography,
microcirculatory bed, peripheral hemodynamics.
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AKTYAJIBHBIE BOITPOCHI KJIMHUKO-JIABOPATOPHOM JTUATHOCTUKHA
AHTUH®OCOOJIUIINTHOI'O CUHIPOMA

CwmupraoBa O.A., Kopcakosa H.E.

OI'BY «Poccuiickuii HayIHO-NCCIIEIOBATEIHCKUI HHCTUTYT I'eMaTOJIOTHH U TPAHC(HY3HOIOTHH
®deepalibHOTO MEMKO-0MOIOTHYecKoro areHTcTea Poccuny, Poccus, 191024, Cankr-IletepOypr, yi.
2sg Coserckad, 1. 16.

Anrtudochomumuanaeii  cuaapoM  (ADC)  sBIseTcS  MPUOOPETEHHBIM  TPOMOODITHICCKAM
3a00JIeBaHUEM, CBSI3aHHBIM C MPOAYKIMEH ayToaHTHTena K ¢ochonaunuaaM MeMOpaH KIETOK.
Jduarnoz A®C MOXHO YCTaHOBUTHb TOJIBKO MPH HAJUYUU COBOKYNHOCTH KIMHUYECKHX U
T1abopaTOPHBIX KPUTEPHECB.

Knunnueckumu kpurepusim ADOC sBistoTCS:

1. cocymucteiii TpoM003: OOMH MM Ooliee KIMHUYECKUX SIU30A0B apTEePUaIbHOTO, BEHO3HOTO HIIH
TpomMOO3a MEJKHUX COCYIOB B JIIOOOH TKaHM WM OpraHe, HOATBEPKICHHBIM BOCIPOM3BEICHHEM
N300paXeHUs UK JONIUICPOBCKUM HCCIIE0OBAaHUEM MM MOP(OIOTHIECKH.

2. maroyiorusi OEpeMEHHOCTH: OJUH WX 00Jiee ClydyacB BHYTPUYTPOOHOU TruOear MOpPQOIOrHIeCKH
HOpPMaJbHOrO Iutona nocine 10 Henmenp recranuuy; WIK OOUH WM OOJee CIIydyaeB MPEXIEBPEMEHHBIX
pOIOB MOP(QOJOTHUECKH HOPMAJIbHOTO IUIOna 10 34 Hemedb TecTallid W3-32 BBIPAKEHHOU
NPEIKIAMIICHHA WM SKIAMIICHM; WM TPH HIM OOJee IOCIeOBATENFHBIX CIIy4yacB CHOHTaHHBIX
aboproB 1o 10 Hexens recTarum.

JlaboparopubiMu kputepusimu ADC sBISIOTCS:

1. Anturena x kapauonununy IgG w/unu IgM, BeIsIBIsieMbIE B CBIBOPOTKE B CPEIHUX MIIH BBICOKHX
TUTpax II0 KpailiHel wmepe 2 pa3a c TNPOMEXKYTKOM He MeHee 12 Hemenb, C IOMOIIBIO
CTaHJapTU30BaHHOTO UMMYHO(EPMEHTHOTO METO/A.

2. Anrutena x Pf2-ruxonpotenny | IgG w/unum [gM, BeIsBIIsIeMBIE B CBIBOPOTKE B TUTpE Oosiee 990ro
MIPOLIEHTHIIS 370POBOM MOMYJSALUH MO0 KpaiHel Mepe 2 pa3a ¢ MPOMEXYTKOM He MeHee 12 Hen, c
MIOMOLIbIO CTAHIAPTHU30BAHHOTO HMMYHO(EPMEHTHOIO METOAA.

3. BonuaHOYHBIH aHTUKOATYJISIHT B IJIa3Me B ABYX HJIM OoJjiee Cllydasix UCCIEIOBaHMS C IIPOMEKYTKOM
He MeHee 12 He#enb C TOMOLIBI0 KOMIUIEKCA U3 CKPHHHHIOBOTO, ITOATBEPXAAIONIETO H
KOPPEKTHPYIOIIETO KOAryJIoJIOTHYECKUX TECTOB B COOTBETCTBHH C TPEOOBAHUAMH MeEXIyHAapOIHOIO
o01iecTBa n3y4eHus: TPOMOO30B U TeMOCTasa.

A®DC nmuarHocTHpyeTcst IpH HAJIMYMU MUHHMYM OJTHOTO KJIMHHUYECKOTO U OJHOTO CEpOJIOTHYECKOrO
kputepus. llonTBepkneHne Hanmuuus BbISBICHHBIX A®MA JOWKHO B 00s3aTENbHOM MOPSIKE
npoBoauThes uepe3 12 Hemenb. Henw3s ycranoButh auarno3 A®C ecnu  MONOKHUTENIbHBIE
nabopaTopHble pe3ylbTaThl U KIMHUYECKUE MPOSIBJICHUS pas3lensoT MeHee 12 Henens unu Oonee 5
JIeT.

KiroueBble ciioBa: anTrhocHOoIMIUIHBINA CHHAPOM, KPUTEPUHN THArHOCTUKH.

THE MAIN ISSUES OF CLINICAL AND LABORATORY DIAGNOSIS OF
ANTIPHOSPHOLIPID SYNDROME

Smirnova O.A., Korsakova N.E.

"Russian Research Institute of Hematology and Transfusiology of the Federal Medical and Biological
Agency of Russia”, Russia, 191024, St. Petersburg, 2nd Sovetskaya str., 16.

Abstract. Antiphospholipid syndrome (APS) is an autoantibody-mediated acquired thrombophilia. It
is characterized by the presence of antiphospholipid antibodies that are directed against phospholipid-
binding plasma proteins. Its main manifestations are recurrent vascular thromboses (so-called
"thrombotic APS") and pregnancy complications ("obstetric APS™).
Keywords: antiphospholipid syndrome, current consensus criteria.
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HAPAJIEJBHOE NUCCJIIEJOBAHUE ®YHKIUU DHJAOTEJIUA U
MUKPOLIUPKYJISILIUA KPOBH Y 3IOPOBbIX U MAIIMEHTOB C ®UBPUJLISILUENA
MPEJACEPJIUN 1 NINIEMWYECKON BOJIE3HBIO CEPIIIA

COBGZTHI/IKOB E.H.}, Typounkens FO.1.%, Tsauyk JLU.Y, JIyrosuos A.E? Pomanosa A.A.2 Tlpuesxes
A.B.

! MenumuucKmii Hayuno-O0pa3oBatenbHsiii ieaTp, MI'Y um. M. B. JlomonocoBa. Mocksa Poccusi,
MockBa, % Dusnueckuit ¢axymerer MI'Y um. M. B. JlomonocoBa. Poccusi, Mockaa,

Ounpotenuanbias Qyakmus (O®) — 3T0 pe3ynbraT paboThl KIETOK BBICTHIAIOIINX BHYTPEHHIOIO
MOBEPXHOCTh cocynoB. CHmwxeHnne O accoUMUpPYeTCs] C IOBBIIIEHHBIM PUCKOM CEPIAEYHO-
COCYIUCTBIX COOBITMH M MpPHU3HACTCA OJHUM U3 I[yCKOBBIX MEXaHM3MOB PAa3BUTHs CEPIEUHO-
COCYIUCTBIX ociokHeHWi. Llenp paOoThI: BBIIBUTH B3aMMOCBSI3b MEXKAY HapyLICHUAMH
PEONIOTUYECKUX  CBOMCTB  KPOBH, B YaCTHOCTH arperaudd  3pUTPOLUTOB, IapameTpoB
MUKPOLIUPKYISIUN KpoBH 1 DD y 3M0pOBBIX J0OpOBOJIBIEB (25 wen., cpeaanii BozpacT 40,4+23,9) u
nanueHToB ¢ ¢pubpumsinuend npencepaui (OI1, 27 ven.), a takke y nauuentos ¢ MBC (17 gen.).
Cpennuii BO3pacT ManMeHTOB cocTaBuil 72,6+10 roma. Bee manmeHTsl mosydanu oOpaibHbIE
AQHTHUKOAryJsHThL. VccrnemoBaHuss MapaMeTpoB MHUKPOLMPKYJLIIMU OCYLIECTBISUIOCH C IOMOIIBIO
npudopa Kammmspockan-1 (Poccust) ¢ mcmonmb3oBanmeM Helipoceteld misi IHQPpPoBoOil 00pabOTKH
nzo0paxenus. XKecTkocTh aprepuid 1 DD onpenensii METOAOM MyJIbCOBOW TOHOMETPUH MPHOOPOM
Amnrnouex (Poccus). B niemom B 06enx rpymmax namueHtoB ¢ @I u UBC (44 gen.) DO Ha aprepusix
IUIeYa W 3aIsICThsl IpU NpoBeAeHUH npoOsl Llenepmaepa Oblia 3HAYMMO CHIDKEHA MO CPABHEHHIO CO
30POBbBIMH  JIFOJAbMMU. HOHy‘IeHHBIC PE3yIbTaThl IIOKa3ajinM B3aUMOCBA3bL MCKAY KOJINYCCTBOM
arperatoB 1 O® y marmuentoB ¢ @Il u UBC. Cumxenne DD accolmupoBagoch ¢ MOBBIIICHUEM
KOJINYECTBA arperaToB Yy MalMeHTOB 00ENX TPYIIL

HccnenoBanue BBITIONHEHO NP rHAHCOBOM moanepkke rpanta PH® Ne 22-15-00120.

KnawueBble cioBa: sHAoOTeNHaidbHas (QYHKIUS, arperamus 5SPUTPOLHUTOB, KaMWUISIPOCKOIHSI,
uIIeMHuyecKas 00J1€3Hb cepana, GuopmIIsILys Npeacepauii, OpajabHbIe aHTUKOATYJISIHTHL.

PARALLEL STUDY OF ENDOTHELIAL FUNCTION AND BLOOD
MICROCIRCULATION IN HEALTHY INDIVIDUALS AND PATIENTS SUFFERING
FROM ATRIAL FIBRILLATION AND CORONARY HEART DISEASE

E.N. Sovetnikov?', Yu.l. Gurfinkel’, L.I. Dyachuk®, A.A. Romanova® A.E. Lugovtsov?, A.V.
Priezzhev?

'Medical Research and Education Center, Lomonosov Moscow State University, Moscow, Russia;
?Faculty of Physics, Lomonosov Moscow State University, Moscow, Russia

Impairment of endothelial function (EF) is associated with an increased risk of cardiovascular events
and is recognized as one of the triggers for the development of cardiovascular complications.
Microcirculation parameters were studied using Capillaroscan-1 device (Russia) implementing neural
networks for digital image processing. Arterial stiffness and endothelial function were determined by
pulse tonometry with the Angiochek device (Russia). In general, in groups of patients atrial fibrillation
(AF) and coronary heart disease (CHD) (44 people), EF of the arteries of the shoulder and wrist during
the Zelermeier test was significantly impaired compared to the healthy people group (25 people). The
obtained results show that the number of RBC aggregates in the capillaries and the endothelial
function in patients AF and CHD are corelated. The impairment of EF is associated with an increase in
the number of aggregates in the capillary bed of patients in both groups.

Keywords: red blood cell aggregation, endothelial function, capillaroscopy, coronary heart disease,
atrial fibrillation, oral anticoagulants.
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MATOJIOTHYECKUE N3MEHEHUSI MO3I'OBOM LIUPKYJISILIUA ITPA PA3BBUTUHN
METABOIMYECKOI'O CUHAPOMA U CAXAPHOI'O ITUABETA 2 TUIIA
Cokomnosa U.b.

WuctutyT Qusuonorun num. U. I1. [TaBmoBa PAH, Poccus, 188680 Jlen. o61., c. [laBmoBo, yi. brikosa,
36

Oxcrneptel BO3 oxapakrepm3oBanm MeTabonmdeckmii cuaapoM (MC) kak mammemuro XXI Beka.
[loBbiIeHHOE MOTPEOICHUEM BBICOKOKAJOPUMHONW MHUINKM MOXKET HNPUBECTH K caxapHOMy Auadery 2
tuna (C[2). Puck passutus nemenuuu npu CJI2 cocraBiser okono 45 %. Llens uccnemoBanus:
BBISICHUTH KaKHe IaTOJOTMYECKHE W3MEHEHUS MMPOUCXOIAT B LepedpanpHON mupKyssinuu npu MC u
C/l2. DOxcnepumentanpablii MC y kpbic ObDI choOpMHpPOBaH C TOMOMIIBIO 3-X MECSYHOMN
BBICOKOXHpOBOH aueTsl. Jns pasButuss CA2 Ha ¢oHe Takoil IUETHl KpbicaM ObLT BBEACH
CTpenTo30ToUrMH B A03¢ 35mr/kr. KoHTponb - JKMBOTHBIE Ha CTaHAapTHOW nuere. C MOMOIIBIO
MPKU3HEHHON (DOTOCHEMKH M3ydYalld PEakIiio MHATBHBIX apTepuii Ha aneTmixonnH (AX), 6iokaTop
Kare —KaHanoB rinuOeHkinamMua U AX Ha ¢oHe aedcTBus rmOeHkinamuzaa. Pazsutue MC u CJ[2
MIPUBENIO K TMOBBIMICHUIO YPOBHS TIOKO3bI B KpoBH 11010,84+0,8 1 16+0,9 MMONB/T COOTBETCTBEHHO,
Pa3BUTHUIO WHCYJIMHOPE3UCTEHTHOCTH M 3HAYNTEIBEHOMY HAa0Opy BUCIIEpaIbHOTO Xkwupa. Y kpbic ¢ CJ[2
NPOSIBUJIACH TOJEPAHTHOCTh K TIJIFOKO3€; B TOJIOBHOM MO3re¢ OBIJI OTMEYEH BBICOKHI YPOBEHb
unayuoensHoli NO-cHuHTa3bl, YTO CBHAETENBCTBOBAIO O PAa3BUTHH BOCHAIUTENBbHOM peakiuu. o
cpaBHEHUIO ¢ KOHTpoJieM y kpbic ¢ MC u C/I2 yucno pacmmpuBIiuxcs aprepuid Ha BozaencTeue AX
nmoHmkanochk B 1,2 — 1, 6 u 1,6 — 2, 3 pa3a cOOTBETCTBEHHO; IO/ BO3ICHCTBHEM TIIHOSKIaMIIa YHCIIO
Cy3UBIIUXCS apTepuil ymenpmmmioch B 1,3 — 2,3 paza u guwnaratopHas peakius Ha AX He
omokupoBanace. 3akmoueHre: MC u C/I2 mpuBOISAT K pa3BUTHIO SHAOTSTHATBHON AMCHYHKIIWH,
yMeHblIeHUI0 y4yacTusi Kare —KaHaloB B MOAAEPKaHUM COCYAHUCTOrO TOHyca U (OPMUPOBAHHUU
SHJIOTEJIMN-3aBUCUMOM JUJIaTaIlNH.

KawueBbie cjoBa: MeTaOONMUYECKH CHHAPOM, CaXapHBId nuadeT 2 Tuma, MUANbHBIE apTepHH,
sHIoTenuanbHas uchynkums, Kare —KaHamisl.

PATHOLOGICAL CHANGES IN CEREBRAL CIRCULATION DURING

THE DEVELOPMENT OF METABOLIC SYNDROME AND TYPE 2 DIABETES
MELLITUS

I.B. Sokolova

Wucturyt duznonorum um. U. I1. [TaBnosa PAH, Poccus, 188680 Jlen. 00:1., c. [1aBnoBo, yi. beikoBa,
36

This study aims to examine what pathological changes occur in the cerebral circulation during the
development of metabolic syndrome (MS) and type 2 diabetes mellitus (T2DM). MS was formed in
rats using a 3 months high-fat diet; amid such a diet, streptozotocin was administered (35 mg/kg) to
develop T2DM. Control animals were kept on a standard diet.

Using intravital photography, we studied the reaction of pial arteries to the acetylcholine (ACh), Katp
channel blocker glibenclamide, and ACh against a background of GB action. As a result of MS and
T2DM development, glucose levels increased in blood to 10.8+0.8 and 16+0.9 mmol/l respectively,
insulin resistance developed and visceral fat increased significantly. T2DM also led to glucose
tolerance; in the brain, a high level of inducible NO-synthase was noted indicating the development of
an inflammatory reaction. The number of arteries dilated to ACh exposure and narrowed to
glibenclamide decreased.

MS and T2DM lead to the development of endothelial dysfunction, a decrease in the participation of
Karp Channels in the formation of vascular tone, and the formation of endothelium-dependent
dilatation.

Keywords: metabolic syndrome, type 2 diabetes mellitus, pial arteries, endothelial dysfunction, Karp
channels.
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BJIMSAHUE OPTOCTA3A HA PEI'YJIAHUIO MUKPOI'EMO/JMHAMUKU KOKHN
BEPXHUX U HUKHUX KOHEYHOCTEM ITPU CAXAPHOM JIMABETE 2 TUIIA
Tankanar A.B., Tuxonosa 1.B., *I'yceBa U.E., I'puneBny A.A.

WucTutyT Onodusuku kietkn Poccuiickoit akagemun Hayk - o6ocobneHHoe noapasaenenne ®I'BYH
OUII ITHUBU PAH, Poccus, 142290, Ilymuno, yn. UncturyTckas, 3

* ®I'AY3 bonpanna Ilymuackoro HayuHoro nentpa PAH

Konuemnmust cereBoil (pu3MOIOrHK paccMaTpUBaET OPraHU3M KaK MHOTOYPOBHEBYIO CETh CBSI3aHHBIX
OpPraHOB M PEryJISITOPHBIX CUCTEM, HOPMaJIbHOE B3aUMOACHCTBHE MEXKTy KOTOPHIMHU HapyIIaeTcsl Ipu
3a00J€BaHUAX, B 4YacCTHOCTH, Tpu caxapHoM guabere 2 tmma (CI2T). Hambomee wacto
quarHoctupyembsle ocnoxHeHus npu C/I2T cBA3aHbl ¢ HapylIeHHEM KOXXKHOM MHUKPOLMPKYJISIHU.
Mukpococyaucteie TUCPYHKIUH MPUBOIAT K OoJiee TSDKENBIM OCIIOXKHEHHUSIM, MO3TOMY OCTaeTcs
aKTyalbHbIM TIOMCK HEWHBA3MBHBIX METONWK paHHEW JAMAarHOCTUKH, KOTJa MAaTOJIOTHYECKUe
U3MEHEHus eule oOpaTHMbl. Llenb - OLeHUTH BIMSHHE U3MEHEHHS IMOJIOKEHMS Tela Ha KoueOaHus
MHUKPOTEMOJIMHAMUKN BEPXHMX W HWXKHUX KoHeuHocTedl y OompHbIXx CJ2T. B wuccnemoBanuu
yuactBoBasi 25 OonmpHbIX CA2T 1 21 ycnoBHO 310poBhIid JoOpososen. s kaxmoro ydacTHUKA
OJTHOBPEMEHHO PETUCTPUPOBATIM AMHAMHUKY KOJEOaHMH KOXHOM MHUKPOLMPKYJILMU IIPABOTO
IpEeANyieybss ¥ CTOIBI B JIBYX IOJIOKCHMAX: JieKa Ha CrMHE (IIOKOM) M CHAS, HOTU HA MOy, PYKH Ha
10-15 cm Hmxke ypoBHs cepauna (oprocra3). s BCeX CHTHAJIOB aHATU3UPOBAIM AMILIUTYIIHO-
YaCTOTHBIE XapaKTePUCTUKH ¥ CTENeHb (a30BOM CHHXPOHM3ANWW  KOJeOaHWH  KOXKHOMN
MHUKPOLMPKYJSIIMU. {151 KpOBOTOKA CTOIBI OPTOCTA3 BBI3BIBAJ JOCTOBEPHOE CHIKEHUE CpEeAHEH
nepdy3un KOXKH KPOBBIO B O0EMX TpymIax, CHWKEHUE aMIUTUTY[ KapAuo- W SHAOTEIHaTbHBIX
KoJIeOaHUI B KOHTPOJILHOU TPYIIIE, JOCTOBEPHOE YBEIMUCHUE aMIUIUTY/] PECIIMPATOPHBIX KOIeOaHni
y OonbHBIX. {151 MUKPOLIMPKYJISITOPHOTO KPOBOTOKA MPENIUICUbsl JOCTOBEPHBIX U3MEHEHUH CpeaHeit
nepdy3un M CHEKTPAIBHBIX XapaKTEPUCTHUK B 00EWX TPYINax HE BBISBICHO. B oTBeT Ha opTocTas
oOHapyXeHO YyBenudeHHEe (a30BOM CHHXPOHHU3AIMH MEXKAY pPECHUPATOPHBIMU KOJeOaHHAMHU
KPOBOTOKa KOXXM MpeAIuieybsi W CTONBl B O0EHMX TIpyHmax, a Takke CHIWKeHue (a3oBoit
CHHXPOHM3ALUN MEXIY KapAualnbHbIMU KoneOanusmu aisi nanueHtoB ¢ CH2T. Takum oOpasowm,
BBISBJICHBI ~ JIOCTOBEPHBIE  W3MEHEHWS  aMIUIMTyJ W (a30BBIX  B3aUMOCBS3EH  MEXIy
MHUKPOLMPKYJISITOPHBIM KPOBOTOKOM THpearsieubst u ctonbl y OonbHbIX CI2T mo cpaBHeHHMIO €O
3I0POBBIMH y4acTHUKaMHu. [loiydeHHBIE pe3ynbTaThl MOTYT CIIY>KUTb OCHOBOHM Uil pa3pabOTKu
3G (PEKTUBHBIX METO/IOB pPaHHEW HEWHBA3WMBHOW JIMArHOCTHUKH MHKPOCOCYIUCTBIX HapyIICHUH U
CIOCO0OB MX TEPareBTUYECKOW KOPPEKIMU TpHU caxapHoM nuabete. MccnenoBanue BBIONIHEHO TPU
¢GuHaHCcoBO# oIepkke Poccuiickoro HaydHoro Gonza (rpant Ne 22-15-00215).

KiroueBble cjioBa: MUKPOLUPKYJISILMS, CaXapHbIM IuadeT 2 THMa, CHEKTpaJbHbIN aHanu3, (a3oBas
CHHXPOHHM3ALIMS, OPTOCTA3.

EFFECT OF ORTHOSTASIS ON SKIN MICROHEMODYNAMICS REGULATION

OF UPPER AND LOWER EXTREMITIES IN TYPE 2 DIABETES MELLITUS

Tankanag A.V., Tikhonova I.V., Guseva I.E.*, Grinevich A.A.

The Institute of Cell Biophysics of the Russian Academy of Sciences is a separate subdivision of the
FSBI IC PNC RAS, Russia, 142290, Pushchino, Institutskaya str., 3

* Hospital of Pushchinsky Scientific Center of the Russian Academy of Sciences

Abstract. The aim was to assess the effect of orthostasis on microhemodynamic oscillations of upper
and lower extremities in type 2 diabetic patients. For foot skin blood flow, orthostasis caused a
significant decrease in mean blood perfusion in both groups, a decrease in amplitude of cardiac and
endothelial oscillations in the controls, an increase in amplitude of respiratory oscillations in patients.
Under orthostasis an increase in phase synchronization between respiratory oscillations of forearm and
foot skin blood flow was found in both groups, as well as a decrease in phase synchronization between
cardiac oscillations for patients.

Keywords: microcirculation, type 2 diabetes mellitus, spectral analysis, phase synchronization,
orthostasis.
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OCOBEHHOCTH UBMEHEHHWUH BETETATUBHOM PET'YJISIHUN

" KPOBOOBPAIIEHU S ITPH MOJAEJIMPOBAHUUN BHY TPUYEPEITHOM TEMATOMBI
Tepexos A.Jl., A66acos P.P., Xanerno O.B.

®I'BOY BO CI'MY Munsapasa Poccun; Pocens, 214019 Cmonenck, yin. Kpynckoit, 28

IloBbllIeHNEe AKTHBHOCTH CHUMIATOAAPEHATIOBOM CHUCTEMBI MpPH OCTPOM HApYIIEHHH MO3TOBOTO
kpoBooOpamenns (OHMK) npuBoauT kK H3MEHEHHIO COCTOSIHUS KpoBooOpamenus. OmHako, BOIIPOC O
MATOTeHETUIECKONW 3HAYUMOCTH M3MEHEHH BET€TAaTHBHOM PETYJISINH B (POPMUPOBAHUH PACCTPOICTB
MUKPOLMPKYJSIIIMA ¥ MakporeMoguHaMuku npu gopmupoBannd OHMK m3yden HemocraTouHo. Y
mabopaTOpHBIX KpBIC W3Y4YeHBl BapuadenmbHOCTh cepaeunoro putma (BCP), u cocrosnne
TeMOJAWHAMHUKH B COHHOMW, HAITVIA3HUYHOH apTEpHsIX M PETHOHAPHBIH KPOBOTOK B 3 MaibIle 3amHeH
KOHEYHOCTH METOJIOM BBICOKOYACTOTHOH YJIbTpa3BYKOBOH mnomruieporpaduu. XXusoTHbiM 1 Tpynmb
moaenupoBann OHMK myrem mHTpanepeOpaibHOro BBemeHus: komareHassl Tuna IV, a xpeicam 2
TPYNIBl BBOAWIN (PU3NOJIOTHYECKAN PacTBOpP B IKBUBAJICHTHOM oObeMe. PerucTparuro mokaszareneit
noBTOpsK Ha 1 cyTku nocne onepanuu. [lo nanasiM BCP y >KMUBOTHBIX OIBITHOM TPYIIIBI BBISIBIEHO
yBenumuenne YCC B 2,5 pasza, 1m0 CpPaBHCHHUIO C HUCXOIHBIMH JaHHBIMH, BCJICACTBHE YEro ATOT
MOKa3aTeNb TPEBBICHI KOHTPOJbHBIE 3HaudeHwWss B 1,7 pa3a. BeIpakeHHOCTh MaKCHMalbHBIX
KapAMOWHTEPBAIOB Yy JKHBOTHBIX OIIBITHOM TPYMIBI yBeMWYWJIoCch B 1,4 pasa, 1Mo CpPaBHEHHIO C
WCXOJIHBIMU JAHHBIMH, YTO SBJSIETCS KOCBEHHBIM MPU3HAKOM HIIeMHH MHOKapaa. Kosddunument
Bapuanuy B 1 rpymme ymeHbmwics Ha 55%, a cpenHeKkBagpaTiIHas pa3HuIa Mexy cMexxHbiMA NN-
WHTepBajgamu, cHu3niIach Ha 70%, MO CPaBHEHUIO C WCXOJHBIMHU JAHHBIMH, YTO CBHIETEIHCTBYET O
HapacTaHUM CHUMIIATUYECKUX BIUSHUM. M3ydyeHue reMoIMHaMHUKH IOKa3ajo, YTO Yy KOHTPOJIBHBIX
JKUBOTHBIX B COHHOM apTepuu Mokasarenu juHenHou (Vas, cm/cex) u obbemHo# (Qas, cm/cek)
CKOpPOCTH KpPOBOTOKa CHU3WIHCH B 2,2 pa3a, a y kpbic ¢ OHMK 3Ty nokasarenu yBeIHUHUIUCH
cooTBeTcTBeHHO Ha 58% U 57%, 10 CpaBHEHUIO C UCXOMHBIMHU JaHHBIMH. B HaArIa3sHUYHON apTepuu
MPOM30ILIO CHIKEHHE CKOPOCTHBIX XapaKTEPUCTHK KPOBOTOKA y KMBOTHBIX OOEUX TPYMII, OJHAKO
cTernieHb UX yMmeHbineHus y kpeic ¢ OHMK Obuta MeHee 3HaunTenbHOH. B cucteme permoHapHOTO
KpOBOOOpAIIEHNH y KPBIC KOHTPOIBHOW TPYIIBI Mokazarenb Vas u Qas okazaycs BBIIIE HCXOHBIX
3HaYeHW B 1,5 pasa, a y KMBOTHBIX OIBITHOW TPYNNIBl OH OB MOBBINIEH B 2,4 pasa, 4TO
COTIPOBOX/IAJIOCh CHIDKEHHEM IOKa3aTelledl COCYIHCTOTO CONpPOTHBICHUS. TakuM o0pazoMm, y
JKUBOTHBIX TTOCJI€ BBEJICHUS KOJUIAT€HA3bl B TOJIOBHOW MO3T aKTHBHM3AIHMS CHMITATUYECKUX BIUSHUI
COTIPOBOX/IaJlach YBEIHMUEHHEM CKOPOCTHBIX IMOKa3aTesiell KpOBOTOKAa B COHHOM apTepHUu U CHUCTEME
pPETHOHAPHOTO KPOBOTOKA, YTO MOXKET OTpakaTh YBEIHMUEHHE apTEepPHaJIbHOIO NMPUTOKA B CUCTEMY
MUKPOLUPKYJISIIUN, MEHBIICH CTETIeHbI) CHIKEHHS CKOPOCTHBIX XapaKTePHCTUK B HAATIa3HUYHOM
apTepusl IO CPaBHEHHWIO C KOHTPOJEM, XOTS MEXaHW3MBbl BBISIBICHHBIX W3MEHEHHH H WX
MAaTOTeHETUYECKOe 3HAaUCHNE HYK/IAl0TCS B AAJIbHENIIIEM H3yUEeHHH.

KaroueBble cioBa: ocTpoe HapylieHHE MO3TOBOTO KPOBOOOpAIEHHUS 10 TeMOPParudecKoMy THITY,
Bapra0OeNpbHOCTh CEPJACYHOTO PHUTMA, YJIbTPA3BYKOBas BBICOKOYACTOTHAs JONIuIeporpadwus,
peruoHapHoe KpoBOOOpaIleHne, COHHAsl apTepusl, HaATJIa3HUYHAS apTepHs.

PECULIARITIES OF CHANGES IN AUTONOMIC REGULATION AND CIRCULATION
DURING SIMULATION OF INTRACRANIAL HEMATOMA

A.D. Terekhov, R.R. Abbasov, O.V. Khalepo

SSMU of the Ministry of Health of Russia; Russia, 214019 Smolensk, Krupskaya str., 28

Abstract. The features of autonomic regulation and hemodynamics in rats during the formation of
intracranial hematoma were studied. On day 1 in the experimental group, there is an increase in the
contribution of the sympathetic division of the autonomic nervous system and signs of myocardial
ischemia, as well as an increase in central and regional blood flow.

Key words: acute cerebrovascular accident by hemorrhagic type, heart rate variability, vegetative
regulation, ultrasound high-frequency dopplerography, regional circulation, carotid artery, supraorbital
artery.
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BO3JEVCTBUE HUTPOIIPYCCUJIA HATPUS HA ATPETAIIMOHHBIE CBOMICTBA
TPOMBOIUTOB: USMEPEHUE METOJAOM CBETOITPOITY CKAHUSI

YwmepenkoB .A., Epmonuackwuii [1.b., MakcumoB M K., Mypasses A.B., JIyrosmos A.E.,
IIpuesxes A.B.

MI'Y um. M.B. JlomoHocoBa

TpoMOOLUTHl SIBAAIOTCSI KPUTUYECKH B@KHBIMU O3JIEMEHTAMH CHCTEMBbl I'€MOCTa3a, KOTOpbIE
IPENSTCTBYIOT KPOBONOTEPE IPU pa3pblBE COCYAUCTON cTeHkW. Hutpompyccua Hatpus sBIseTCS
npsAMbIM  TOHOpOM okcuaa asotra (NO), KOTOpBIi B CBOIO O4Yepedb CIYKUT HE0O0XOIUMBIM
(GU3MOIOTUYECKUM U PETYJSTOPHBIM OHOJOIMYECKMM MEIMAaTOPOM, MOIYIHPYIOIIUM TOHYC
COCYAMCTON CTEHKH W TeMOCTaTHKO-TpoMmOormueckuii Oamanc. Hapymenwne konmentpammm NO B
opraHu3zMe 4esjoBeKa BIeY€T 3a co0OH pazIMYHOrO POAA CEPACYHO-COCYIUCThIE 3a0oNieBaHM,
BKIIIo4ass Tpom0o03, arepockiepo3 u Ap. Llenp paboTel — KONWYECTBEHHAs! OLCHKA BIHMSIHUS
HUTPOIIPYCCUAA HATPHUsI HA arperalMoOHHBIE CBOIICTBA TPOMOOLMTOB TypOUIMMETPUUIECKUM METOIOM
in vitro.

H3mepeHne  arperandoHHBIX  CBOWCTB ~ TPOMOOIIMTOB  BBIOJNHSJIOCH HAa  OCHOBE  METOJa
TypOuauMeTpun. BeHo3Has KpoBb [UIs NpPOBENEHHS SKCIEPUMEHTOB 3a0Hpaiach Yy 3J0POBBIX
JIOHOPOB, KOTOPbIE HE IPUHUMAJIN HUKAKHX JIEKAPCTB IO KpaiHell Mepe 3a 2 Hellesiu A0 Clauyd KPOBH.
Jns  nmpurotomineHuss  oboraméHHoW — TpomOoruramu  mwiasmbl  (OTII)  1enbHYHO  KpOBB
neHTpudyrupoBain B mpoodmpkax «dmmeHgopd» npu 200g B Teuenme 7 muH. llepex craprom
sKcriepuMeHTa nobapmsuics Hutponpyccun Hatpus (HITH) B oOveme 15 M mpu KoHIEHTpanusx 1,
10, 25 50 wm 100 mxM. HeoOxoaumas KOHIEHTpAlUs JOCTUTaJlach IIyTeM JI0OaBJICHUS
JUCTUITMpoBaHHOK Bobl B pactBop HIIH B coorBercTByromux npomopuusx. Mukybanus OTII ¢
HIIH npoBoaunace B Teuenue 0, 5, 15, 25 u 40 munyt npu 37°C.

ITonydyeHHsle pe3yibTaThl CBUIETEILCTBYIOT 0 ToM, uTo HIIH, a cinemoBaTenbHO, ra30TpaHCMUTTED
NO oxa3biBaeT 3HAYUTEIBHOC BIMSHHEC Ha IMapaMeTpbl arperanuu TpomOouutoB in Vvitro. Crout
OTMETHUTb, YTO JaKE IMPU CaMOU HU3KOH KOHLEHTpaluu B 1 MKM, 3a1eliICTBOBAHHOM B 3KCIIEPUMEHTE,
HaOmronaercs uHrubupyromuii 3¢pgpexr NO Ha arperamuio TpomOouutoB. Cmenenv aspezayuu 'y
oOpasiia, nakyouposanHoro ¢ HITH B konuenTpauu 1 MmxM, ymensinaercs va (37 + 7) %, ogHako
cKOpocmb azpezayuu He U3MEHSIETCS B IIpejenax morpemnocty. [Ipu 6ojee BEICOKMX KOHIICEHTPAIHSIX
HITH 3ameTtHO 3¢ (ekTHBHOE MHTMOMPOBAHUE arperauy TPOMOOIMTOB, IPHUEM TaKKE YMEHBILIAETCS
ckopocTh arperauuu TpomOouuToB. Ilpm xonuentpammu HIIH B 100 MkM crenenp arperaiuu
ymenbmaetcs Ha (70 £ 9) %, a ckopocTh arperanuu ymeHbinaercs Ha (27 + 5) %. CraTuctuyecku
3HaYMMO€ YMEHBIICHHE CKOPOCTU arperalmuy TPOMOOLMTOB HaOII0JaeTcs NPH KOHLEHTpaluu B 25
MKM (p < 0,05).

KuaroueBsble cioBa: arperanys TpoMOOIIUTOB, Ta30TPAHCMUTTED, OKCUJ a30Ta, HUTPOIPYCCHU HATPHUS
HccnenoBanue BBITOTHEHO TpU (UHAHCOBOM TozJiepxKe rpanta Poccuiickoro HaydHoro Qonga Ne
22-15-00120.

EFFECT OF SODIUM NITROPRUSSIDE ON PLATELET AGGREGATION:
MEASUREMENT BY LIGHT TRANSMISSION

Umerenkov D.A., Ermolinskiy P.B., Maksimov M.K., Muravyov A.V., Lugovtsov A.E.,
Priezzhev A.V.

Lomonosov Moscow State University

Abstract. Platelets are critical elements of the hemostasis system that prevent blood loss when the
vascular wall is damaged. Sodium nitroprusside is a direct donor of nitric oxide (NO), which in turn
serves as a necessary physiological and regulatory biological mediator that modulates vascular wall
tone and hemostatic-thrombotic balance. Violation of the NO concentration in the human body entails
various kinds of cardiovascular diseases, including thrombosis, atherosclerosis, etc. The aim of the
work is to quantify the effect of sodium nitroprusside on the aggregation properties of platelets using
the in vitro turbidimetric method.

Keywords: platelet aggregation, gasotransmitters, nitric oxide, sodium nitroprusside.
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N3MEPEHMS MHIEKCA MUKPOIIUKYJISIIIUN TEPU®EPUYECKOM CUCTEMBI
KPOBOOBPAIIEHUSI C TIPUMEHEHUEM OPTOCTATUYECKOM U TEIIJIOBOM
IHPOBbI

VYcanos A.Z[.l, dapkang AHL—Baupnl, Mamkos K.B., Cxpunaiib AB.Y ABEpbSIHOB AJL2

'CT'Y umenn H.T. UepHBIIIEBCKOTO,

’CI'MY umenn B.J. PazymoBckoro

[IpencraBieHsl pe3yiabpTaThl aHaiW3a W3MEHEHHS BEIMYUHBI KPOBOTOKA B MHUKPOLMPKYJISTOPHOM
pyclie pH UCIONB30BaHNH (DYHKIIMOHAJIBHBIX MPOO: OPTOCTATHYECKOW U TEII0BOM NpoOsl. Bo Bpems
OPTOCTaTUYECKOH MPOOBI U3MeEPsUIach BeIMUMHA Nepdy3un nepudepruuecKux KpOBEHOCHBIX COCYAOB B
TpeX IMOJIOKEHHSX Tela OTHOCHUTENIHO YPOBHS CEepila: pykKa Ha YPOBHE Ceplla, HMOJHSITAs BBEPX
pyKa, U pyKa OmylleHa BHU3. Y HCIBITYEMBIX H3MEpPSJICS TMOKaszaTelb nepdys3uu mnepudepruueckux
KPOBEHOCHBIX COCY/IOB Ha (pajiaHre majiplia pyKd ¢ UCIONb30BaHUueM nopratuBHoro JIJI® ycTpoiicTBa
"JIABMA [1®" (Poccus). M3amepeHust MpoBOAMINCH CHaYajla B KOMHATE C TeMIlepaTypoi Bo3ayxa 20
°C, a 3aTeM B TEIION KOMHATe Ipu TemnepaType Bozayxa 30 °C. IIpu nonoxeHuu pyky BbIIIE€ YPOBHS
cep/a MPOUCXOUT CHUKEHUE YPOBHS Mepdy3un. DTO MOXKHO OOBSICHUTH U3MEHEHHEM TpajreHTa
JaBJICHUS] B MUKPOLUPKYJIATOPHOM PYCJ€ M3-3a BJIMSHUS CHJIbl IPAaBUTALIMM HAa BEHO3HBIN BO3BpAT
KpoBU. JIOTIONMHUTENbHOE BIMSHHE OKa3bIBAE€T COCYIOpACIIMpAIOMNN pediiekc Npu HOAHATUH
KOHEYHOCTH BBepX. lIpu omyckaHWM pyKH TPOMCXOAMT OOpaTHbIH 3(dekT, mposBisomIniics B
3aTpyAHEHHMH BEHO3HOI'O BO3BpaTa. OTO BBI3bIBACT YyBEJIHUYEHHE OO0bEMA BEHO3HON KpOBHU B
KOHEYHOCTH U, KaK CJIEeICTBHE, pacIIMpeHne BeH. B xoe HacTosero nuecieaoBanus ObUIO BBISIBICHO,
YTO y BCEX HCIBITYEMBIX HE 3aBUCHMO OT TEMIIEpaTypbl BO3/AyXa B DKCIIEPUMEHTAIbHON KOMHATE
ObuUTM 3a(MKCHPOBAHBl OJMHAKOBBIC KOPPENSIMHU TPU Pa3IMYHBIX TOJOKEHHUSX Tena. Paznnune
HaOJIIONANUCh B aMIUIUTYAE KosieOaHuil 3HaueHWd nepdys3uH, 4TO OOBACHSIETCS H3MEHEHUEM
JETIOHUPOBAaHUsI KPOBM B KPOBEHOCHBIX COCYJaX IPH TEIJIOBOM BO3JCHCTBUM W HM3MCHEHHEM
cocymucTtoro tonyca. [lokazaHo, 4TO yBeJIHMUYEHHE TEMIEpaTypbl OKPY)Kalolleld Cpeibl MPUBOAUT K
YBEJIMUEHHUIO PA3HULBI MUKPOLMPKYIALMN NepuU(eprUIecKUX COCYIOB NMPH M3MEHEHHWU MOJOXKEHUS
PYKH B KaXIOM M3 TpeX MOJOXEHUH OTHOCHUTENHHO ypoBHA cepaua. IlpoBeneHue uccienoBaHus B
KOMHaTe C TeMIIepaTypod BO3[yXa, NPEBBIIIAIONICH HOPMAJIbHYI0 KOMHATHYIO TEMIIEparypy,
MIO3BOJIMJIO UCKIJIIOUUTD BBICOKHMII pa30poc B MOMYUYEHHBIX AaHHBIX NPH MPOBEAECHUN OPTOCTATHYECKOM
npoObl U MOMYYUTh O0Jiee OJHO3HAYHYIO PEAKLMIO y UCHBITYEMbIX. DTO O0BICHAETCS YMEHBIICHHUEM
BJIMSIHUSL TICUXOMOIIMOHAIBHOTO COCTOSHHS 4EJIOBEKa, KOTOpOE€ BHOCHUT BKJaJ B IOKa3aHUS
KPOBOTOKa B MUKPOIUPKYJISITOPHOM pyCII€.

KioueBble cj0Ba: MUKPOLUUPKYJSILMS, OPTOCTATUYECKOM mpoda, Ja3epHas OIIUIEPOBCKAs
¢dnoymerpus, nepudepudeckoe KpoBOOOpaIlieHue,

MEASUREMENTS OF THE MICROCIRCULATION INDEX OF THE PERIPHERAL
CIRCULATORY SYSTEM USING ORTHOSTATIC AND THERMAL SAMPLES
A.D. Usanov', AL badri Farqad®, K.V. Mashkov', A.V. Skripal', A.P. Averyanov?

! SSU named after N.G. Chernyshevsky,

2 SSMU named after V.I. Razumovsky

Abstract. The results of the analysis of changes in blood flow in the microcirculatory bed when using
a functional static and thermal test are presented. During the orthostatic test, the perfusion of
peripheral blood vessels was measured in three positions of the body relative to the level of the heart.
The measurements were carried out first in a room with an air temperature of 20 ° C, and then in a
warm room at an air temperature of 30 ° C. It is shown that an increase in ambient temperature leads
to an increase in the difference in microcirculation of peripheral vessels when changing the position of
the arm in each of the three positions relative to the level of the heart

Keywords: microcirculation, orthostatic test, laser doppler flowmetry, peripheral blood circulation.

© VYcano A.Jl., ®apkan Ans-baapu, Mamkos K.B., Ckpunais A.B., AsepbsinoB A.I1., 2023
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HAPYINIEHUE TEMOPEOJIOTMYECKHX CBOWCTB HA PAHHHUX CTAJIUAAX
PA3BUTHUSA JUABETUYECKOM HE®POIIATUHN

®dabpuyHOBa A.A, Komenes B.B.}, Mucrukosa I/I.B.z, Kosanesa I0.A?

'®akynsTeT GyHIaMEHTAIBHOI MEINIHHBI Kadeapa pu3Honoruu u obmeii naronoruu, MI'Y uvenu
M. B. JlomonocoBa, Mocksa, Poccus.

’MOCKOBCKHil 00IACTHON HAYYHO-HCCIISA0BATEIbCKHIT KIIMHAYECK i HHCTUTYT HMEHH

M.®. BraaumMupckoro, OTJelIeHNUE TepaneBTUUECKON dHAOKPUHOIOTHH, MockBa, Poccus.

HccnenoBana cBsi3b TeMOPEOIOTUYECKUX HApYLICHUH W Hanuuus auaderndeckor Hedponatun (XbBI1
1-3a cragum) npu caxapuom amabdere 1 Tuma (C/1), Taxke omeHEHa BO3MOKHOCTH HCIIOIL30BAHUS
reMOpPEOJOrMYEeCKUX IapaMeTpoB KaK paHHUX MAapKepoB pa3sBUTUA M IPOTrPECCUPOBAHUS
nrabetndeckoil Hepomarmu. B wmcciaemoBanme ObI0 BKIOYeHO 52 OompHBIX CJ[1 33£11 xer,
PamKUPOBAHHBIX MO cKopocTH KinyboukoBod ¢unbrpanuu (CK®, EPI). Ouenka peomoruueckux
CBOWCTB KpPOBM TMPOBOJIWIACH MPH IOMOIIM Jia3epHOTO arperoMerpa-nepopmomerpa LADE
(PeoMenJlab, Poccus). IIpn nmmaGernyeckold HedpONMATHH THUIEpArperanus 3SPUTPOIUTOB
(noBeIieHne BpeMeHH 1 ¢a3bl arperanun SpuTporuToB, (T 1)) Habmoganack mpu CHIKEHUH CKOPOCTH
K1y60ukoBoit (umsrparmu (CK®) <90 mu/mun*1,73 M (p<0,05). Ipu CK® <60 mm/mun*1,73 M
nosbimieane T1 ycyry0Omsuioch, K HeMy NPHCOEIUHSIIOCH MTOBBILIEHHE MPOYHOCTH Hau0oJIee KPYMHBIX
arperaros (12,5, p<0,05) u cHIKeHHe CIIOCOOHOCTH SPUTPOIUTOB K AeGopMarv (B BUAE TOBBIIICHHS
MOPOTOBOM CKOPOCTH Hayana aedopmaruu sputponuTos ((.)begun (p<0,05)). TIpu perpeccHoHHOM
aHaJM3e BBISBICHO MPEJUKTOPHOE 3HAYCHHE YMEPEHHOW CHJIBI MTOKa3aTelell arperaiy SpUTPOIUTOB
Ha cHmwkeHue CK®: 12,5, p=0,46 (p<0,05); T1, p=0,408, p<0,05; ckopoctu 1 ¢a3pr arperaruu
spurporutoB (KTb), p=0,41 (p<0,05). Tlpu mnporeurypuu (ITY) >100 wmr/cyr HabIOITOCH
MOBBIIIICHUE MPOYHOCTH Hauboiiee KpymHbIX arperatos (12,5), (p<0,05), mpu I1Y >150 Mr/cyT k HEMY
NPUCOCTHHSIINCH CHIDKeHUE aedopmupyemocTr sputpouuToB ((.)begun, (p<0,05)). Takum obpaszom,
HapyLIeHUs! CIOCOOHOCTH 3PUTPOLMTOB K arperanyy sBISIOTCS YyBCTBUTEIbHBIMU TapaMeTpaMu AJist
OLICHKM MHKPOT'€MOPEOJOrHIECKUX HApYIICHHH Ha paHHUX CTaAusAX Pa3BUTUS TUaOeTHYECKOH
Heppomatun. HeoOXoauMbl JalbHEWINEe WCCIEeNOBaHUS JJsl ONpEACICHUS BO3MOXXHOCTH WX
WCIIOJIb30BaHMS KaK MapKepoB Uil CKpPUHHMHIa pa3BUTHs M nporpeccupoBanHus XbIl Ha paHHHX
CTaJusIX.

KaroueBrble cioBa: arperaiys SpuTpOIUTOB, caxapHblil quader 1 Tuma, tuabeTnyeckast HEQPOMaTHs,
XpOHHYECKas 00JIE3Hb MOYECK.

DISTURBANCE OF HEMOROHEOLOGICAL PROPERTIES AT THE EARLY STAGES
OF DEVELOPMENT OF DIABETIC NEPHROPATHY

A.A. Fabrichnoval?, V.B. Koshelev?, I.V. Misnikova?, Yu.A. Kovaleva?

! Faculty of Fundamental Medicine, Department of Physiology and General Pathology, Lomonosov
Moscow State University, Moscow, Russia.

? Moscow Regional Research Clinical Institute named after M.F. VVladimirsky, Department of
Therapeutic Endocrinology, Moscow, Russia.

The relationship between hemorheological alterations and diabetic nephropathy (CKD stages 1-3a) in
type 1 diabetes mellitus (DM1) was assessed. The study included 52 patients (DM1) aged 33+11
years. In diabetic nephropathy, erythrocyte aggregation was impaired with a decrease in glomerular
filtration rate (GFR) <90 ml / min * 1.73 m2. With GFR <60 ml/min*1.73 m2, the decline worsened,
and it was accompanied by decrease in the deformability of erythrocytes. In multiple regression
analysis erythrocyte aggregation parameters were moderate independent predictors of GFR. With
proteinuria >100 mg/day, there were an erythrocyte aggregation alteration, at proteinuria >150
mg/day, it was accompanied by a decrease in the deformability of erythrocytes. Further studies are
needed to determine the possibility of use of hemorheological parameters as markers for screening
development and progression of diabetic nephropatia.

Keywords: erythrocyte aggregation, type 1 diabetes mellitus, diabetic nephropathy, chronic kidney
disease.

© dabpuynosa A.A., Komenes B.b., Mucuukosa U1.B., Kosanera 10.A., 2023
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CEPOBOJOPO/J U OKCHU/] A3OTA KAK PEI'YJATOPBI AE@OPMUPYEMOCTHU
SPUTPOLIUTOB

damroxosa O.E., Komenes B.b.

QaxyneTeT pyHmamMentanpHoi Meaumuabl MI'Y umenn M.B. JlomonocoBa, MockBa, Poccust

Henp uccaexoBanmsi: B ombiTax iN Vitro oueHuTth U cpaBHUTH 3 dektsl goHopoB H,S u NO Ha
nehopMUpPYyeMOCTh pUTPOIUTOB (/D) KpBICH, a Takke ONMpPeNeNUTh yJacTHe KATHMEBBIX W XJIOPHBIX
KaHAaJIOB B UX PeaIM3aliH.

Marepuajisl 1 MeTOAbI MccjienoBanusi. [IpoObl KpoBU KpbIC, MONyYEHHBIE O]l aHECTe3UeH W3
HIDKHEW monol BeHbl (aHTmKoarymsHt DJ(TA, 2 mr/mi), HHKyOHpOBaIH C JTOHOPOM CEPOBOIOPOIA
NaHS (610 M) mru monopom NO mutponpyccugom Harpust (SNP, 107 M) B Teuenue 15 mun npu
37°C. 3a 10 MHH /10 JOHOPOB TA30TPAHCMUTTEPOB B MPOGY KPOBH TOGABIIAIH MM HEeCTICLH(HUCCKHi
6nokatop xnopusix CFTR kamanos riubenkmamua (5¢10° M), umm Hecnenuduueckuii 61okatop
Ca®*-3aBucumbix K'-xanamoB Terpastmmammonnii xmopux (TDA, 107), wim ux crermbmaeckuii
osiokatop kimorpumazon (2 u 20 puM). JID oneHMBaIM C IOMOIIBIO JIa3epPHOTO arperomerpa-
nedopmomerpa 3puTpoutToB «PeoAJIB-KD». Onpexnensimu unaeke 19 (ID) npu pa3zHbIX CKOPOCTSIX
canura. OnenuBanu mapamerpbl JID: mpemen Tekydectd MemOpanbl Iny,, mapamerp tg(a),
XapaKTepU3YIOMUI BA3KOCTh BHYTPHUKJIETOYHOTO COAEPKHMOTO 3pHTpounTa, u uHAeke D IDmax
TIPH MaKCHMAIbHO# CKOpocTH caBura 3065 ¢ ™.

Pesyabratbl. NaHS camkan Inyy Ha 9% wu tg(a) Ha 6%, HUTpONIpycCH HATPHs yMeHbLIan Iny, Ha
10% wu tg(a) Ha 4% 1O CpaBHEHUIO C KOHTPOJIbHOM poboii (P<0,05). IIpu 0AHOBPEMEHHOM JIECHCTBUH
SNP u NaHS wux »>dpdexr Ha IO ymenpmancs. B mpucyrcTBuM TIHOCHKIAMHUIA W3MEHEHHE
napametpoB /D B orBer Ha NaHS wncuesano mpakrudecku momHocteio (P<0,05), a Ha HUTpOMpyCCHT
HATpHs CHIXKAJIOCh YaCTUYHO. TOA M KI0TpHUMAa3oi MOAABIISUIM U3MEHEHUs mapaMeTpoB IO B oTBeT
rna NaHS u SNP (p<0,05).

3akmiouenue. Takum oOpa3om, razorpancmurrepsl H,S u NO wusmenstor aedopmupyemocts
SPUTPOLUTOB KPBICHI, BO3/ICHCTBYIOT Ha mapaMeTpsl J[D opHOHANpaBIeHHO, IPUYEM B PEATU3AINI0
9TUX 3()(HEKTOB BOBIICUCHBI KAINEBBIE U XJIOPHBIE KAHAIBI.

KarwueBsble cioBa: 1eopMUPYEMOCTb SPUTPOLIUTOB, CEPOBOJIOPOJ, OKCHJL a30Ta

HYDROGEN SULFIDE AND NITRIC OXIDE AS REGULATORS OF THE RAT
ERYTHROCYTE DEFORMABILITY

O.E. Fadyukova, V.B. Koshelev

M.V. Lomonosov Moscow State University, Moscow, Russia

The effects of NaHS, the donor H,S, and sodium nitroprusside (SNP), the donor of NO, on the rat
erythrocyte deformability (DE) parameters were studied using laser aggregometer-deformometer "Reo
ADV-KF" in experiments in vitro. The blood samples were incubated with studied substances for 15
min (37°C). The erythrocyte deformability index (ID) was determined at different shear rates.
Erythrocyte deformability parameters were evaluated: the membrane yield strength Inyg; tg(a),
characterizing the viscosity of the intracellular content of the erythrocyte; and IDmax at a shear rate of
3065 sec™. NaHS (6+10° M) decreased of Inyo by 9% and tg(a) by 6%, while SNP decreased of Iny, by
10% and tg(a) by 4% vs control sample (p <0.05). The non-selective calcium-dependent potassium
channel blocker tetraethylammonium chloride (TEA, 10° M) and its selective blocker clotrimazole
significantly weakened the change of deformability parameters in response to NaHS and SNP. In the
presence of the non-selective CFTR chloride channel blocker glibenclamide (5x10™ M), the effects of
NaHS and SNP on the membrane yield strength Iny, was reduced (p<0,05). Thus, H,S and NO have
similar influence on DE and potassium and chloride channels are involved in its realization.
Keywords: erythrocyte deformability, hydrogen sulfide, nitric oxide

© damoxosa O.E., Komenes B.B., 2023
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IMAPAMETPHI TKAHEBOW INEP®Y3WHU B 3ABUCUMOCTH OT MOJIUPUKALINU
MPUBOPOB JIABEPHOI JOMNIIJIEPOBCKOM ®JIOYMETPUU

Muxaitiosa MLA.2, DenopoBuY A.A.l‘z, I'opmmkos AJOL Kopoies AN JamaeBa B.AL Kapkux
E.B.z, JIokTrHoHOBA IO.I/I.Z, HyHaes A.B.Z, Cunmopos B.B.3, Jpanknna oM.t

' ®I'BY «HMHUIL TIIM» M3 P®, Poccust, 101990, r. Mocksa, Iletpoepurckuii nepeyiok 10/3

2 ®I'BY BO «OI'Y umenu U.C. Typrenesay, Poccus, 302026, r. Opemn, yn. Komcomonbckas 95

¥ 000 HIIII «JIABMA», Poccust, 123458, r. Mocksa, yi. TBapmoBckoro 8

Iens: mpoBecTH CpaBHUTENBHBIM aHAINW3 MApaMETPOB MUKPOLMPKYJIALUU KPOBH KOHCTPYKTHBHO
pasnugHbIx npudopoB JIJID B rpymie 370pOBBIX JIHII TPYAOCTOCOOHOTO BO3pacta. MaTepuajbl U
MeToabl: B wuccienoBanume BomuiM 53 yCIIOBHO 340poBBIX jgoOpoBosibiia (Mo — 30/23)
TpyzaocnocobHoro Bospacta (43£9 ner). M3mepeHne mpoBOAWIN B TIOJOKEHHM JieKa Ha THUIBHON
MIOBEPXHOCTH JIEBOTO TIpEeAIUICYbs 0HOBpeMeHHO AByMs nprubopamu — JIAKK-02 ¢ onToBOIOKOHHBIM
30HIOM Tepefadyd W TMpHeMa JJaHHBIX W TNOopTaTUBHBIM aHamu3atopoM JIASMA-II®. Ob6wvem
uccrenoBaHus: 0azanbHas nepdys3us, IpIXxaTenbHbId KOHCTPUKTOPHBIN TecT ([I1), KOoHCTpUKTOpHBII
TECT ¢ BeHO3HOW okkmro3ueit (BO), nuiararophas mpoba ¢ aprepuaibHOW okkimo3uei (AO).
Pe3yabTaThl U 00Cy:KIeHHe. OTHOCHUTENBHO CTAlMOHAPHOIO BapHaHTa, IOPTAaTHBHBIA NpHOOp
JEMOHCTPHUPYET JOCTOBEPHO 0ojiee BBICOKHE 3HAUEHMsI YPOBHS TKaHEBOM nepdy3uu M aMIUIUTYZAbI
pecrupaTopHO OOYCIIOBICHHBIX KOJIeOaHM KpPOBOTOKA, M OoJjice HU3KHE 3HAUCHHS aMIUIUTYABI
MyJTECOBBIX KOJIEOAHWH W KOHCTPHUKTOPHOHM akTuBHOCTH MuKpococynoB mnpu Il u BO. Pesymprarsr
YHCJICHHOTO MOJETUPOBAHUS PACIPOCTPAHEHUS! ONTHYECKOTO M3IY4YCHUS B OMOIOTMYECKUX TKAHSIX
MOKa3allo, YTO 30HJUPYEMBIH 00beM KOXKHM U IIyOMHa MpOHMKHOBeHMs m3nydeHus y JIASMA-TID
oonbire, uem y JIAKK-02. Pesynprarel momenupoBanus W JIJI® TO3BOJSIOT MPEIIOIOKHUTH
npeoOnagaHue BEHYJSIPHOIO 3B€HAa MHKPOLMPKYJATOPHOIO pycilna KOXH B  (HOpMUPOBaHUHU
orpaxkenHoro curHana y JIABMA-II® otnocutensHo JIAKK-02. 3akmwouenune: [jivHa BOJHBI U
KOHCTPYKTHBHBIE 0cOOeHHOCTH mprOopoB JIJID okaspiBaloT BIMSHUE HA PE3YIbTAThl UCCIIEIOBAHUS
BBUAY pPa3sHOI0 OUArHOCTUYECKOro 00beMa KOXH, UYTO PEKOMEHAYETCS YUUTHIBaTh B HAay4HO-
KJIMHAYECKOH pabore.

KawueBbie cioBa: mopratuBHbIA aHanuzatop JI[A®D, BeiiBner-ananus, QyHKIHOHAIBHBIE TECTHI,
MozenupoBanue Mounre-Kapio.

PARAMETERS OF TISSUE PERFUSION DEPENDING ON THE MODIFICATION OF
LASER DOPPLER FLOWMETRY DEVICES

M.A. Mikhailova®, A.A. Fedorovich?, A.Y. Gorshkov?, A.l. Korolev! V.A. Dadaeva’, E.V. Zharkikh?,
Y.I. Loktionova?, A.V. Dunaev?, V.V. Sidorov®, O.M. Drapkina®

L "NMIC TPM" Ministry of Health of the Russian Federation, Russia, 101990, Moscow, Petroverigsky
lane 10/3

2"0SU named after I.S. Turgenev", Russia, 302026, Orel, Komsomolskaya str. 95

$"LAZMA", Russia, 123458, Moscow, Tvardovsky str. 8

Abstract. Investigation of microcirculatory blood flow in the skin of the forearm was carried out
simultaneously with two constructively different laser flowmeters in 53 conditionally healthy
volunteers (M/f - 30/23) of working age (43+9 years). Basal perfusion, constrictor reaction of
microvessels during respiratory test and test with venous occlusion, and post-occlusive reactive
hyperemia were recorded. Portable device demonstrates a higher level of tissue perfusion and the
amplitude of respiratory fluctuations in blood flow with lower amplitudes of pulse fluctuations in
blood flow and constrictor response to all types of vasoconstrictive stimuli compared to modification
with a fiber optic probe. The results of numerical simulation of the propagation of optical radiation in
biological tissues showed that the probing volume of the skin and the depth of penetration depth of
radiation in a portable device are greater. The results of simulation and laser Doppler flowmetry
suggest the predominance of the venular link of the skin microvasculature in the formation of the
reflected signal from portable device relative to modification with a fiber optic probe.

Keywords: portable LDF analyzer, wavelet analysis, functional tests, Monte Carlo simulation.

© MuxaiinoBa M. A., ®enoposud A.A., l'opmkos A.1O., Kopones A.U., lanaesa B.A., XKapkux E.B.,
Jlokrtuonoga FO.1., [lynaes A.B., Cuzopos B.B., JIpankuna O.M., 2023
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HOCHUMBIE YCTPOMCTBA JA3ZEPHOM JONIIJIEPOBCKON ®JTOYMETPUA

B U3YUEHUU BJAUAHUS THIEP- U TUIMMOBEHTUJIAIIMOHHBIX JIBIXATEJbHBIX
YIIPA’JKHEHUM MOTY HA MUKPOITUPKY JISIIIUIO KPOBH

®dposoB A.B.}, Jloktronosa IO.I/I.Z, Kapxux E.B.Z, Cunopos B.B.3, Tankanar A.B.%, HyHaes AB2
1CaHKT-HeTep6prCKI/II71 WHCTUTYT BOCTOYHBIX METOJIOB peabunutanuu; Poccus, 191186
Cankr-Iletepbypr, HeBckuii nip., 30a

20r'Y umenu U.C. Typrenesa; Poccust, 302026 Opén, yn. Komcomomnnckas, 95

%000 HIIII «JIABMAY; Poccus, 123458 Mocksa, yi. TBapmosckoro, 8

*Uncruryr Guodmsuxu knerku PAH; Poccus, 142290 Iymuno, yi1. MucTuTyTCKas, 1. 3

JbIxaTenpHble yNpa)KHEHUS! HOTH HPEACTaBJIAIOT COOON M3MEHEHHE MUHYTHOTO 00beMa IbIXaHUs C
MaKCHUMaJbHBIM JIBIXaTeNbHBIM O00BEMOM, YTO IMO3BOJISIET JOCTHraTh COCTOSHUSI THIIEp- U
TUIMOBEHTWIISILUM C COOTBETCTBYIOIIMMH HM3MEHEHUsIMU razooOMeHa. Llenbio maHHON paboThl ObLIO
W3y4YCHUE BIMSHUS TUIO- U THIEPBEHTIIIHOHHBIX IbIXaTEIbHBIX YIPa)KHEHUH HOTH Ha MapaMeTpbl
nepuepruvecKoro KPOBOTOKAa U MX B3aHMOCBA3b C MapaMeTpaMH CIMPOMETPUH U Ta30BOTO aHAIU3a.
B uccnenoBannu NpUHSIN ydacTre 22 MO0OPOBONIBLA, PETYSPHO BBIMOIHSIOMINX MOJIHOE HOTOBCKOE
IOBIXaHWE B PEXHUMax THIO- M THIEPBEHTWIINMM. [l perucrpauny MUKPOLUPKYISLUUH KPOBU
METOAOM JIa3€pHOH JONIJIEPOBCKOM (DJIOYMETPUHM HCIIOJIB30Balach pPacHpeAceHHas cucreMa
MOPTaTUBHBIX aHanu3aTopoB «JIASMA-IID» (OO0 HIII «JIA3BMA») 4ro mo3BOJISIET OLEHUBAThH
paboTy MEXaHM3MOB pETryJSALUN NEePUPEPHUUECKOro KPOBOTOKA. YCTpOICTBAa OBUIM 3aKpEIUICHBI
CUMMETPUYHO CIpaBa U cjeBa Ha JIOy, TPEeThbUX MaJiblax PyK M HEepBBIX naiblax Hor. MccnenoBanue
MPOBOAMIIOCH B 3 3Tana: Ha 1-M 1 3-M 3Tanax npu HOPpMaJIbHOM HEKOHTPOJIUPYEMOM ABIXaHUU; Ha 2-M
JTarne J00pOBOJIBIBI BHIOIHSIM MTOJTHOE HOTOBCKOE AbIXaHKe, OJarojaps 4eMy JOCTUTalll COCTOSIHUS
TUIOBEHTWIALUH (4acToTa AbIxaHus 1-1,5 pasa B MUHYTY) U TUIEPBEHTWISILMY (4aCTOTa IbIXaHUS 2-3
pasa B MHHYTY), YTO MOJTBEPKIAIOCH NAHHBIMH CIIHPOMETPHHM M Ta30BOI0 aHaW3a (COHUPOMETP
MAC-2C, «benunrenmeny). [TokazaTenb MUKPOIMPKYJISIIMK KPOBH YBEJIMYHMBAJICS HAa TPETHEM dTare
HE3aBUCUMO OT pexuma apixanusa. OOHapy)KeHa  KOppelsiMs  MEXAy  IOKa3aTessiMU
MUKPOLMPKYJISIIMY KPOBU U T'a30BBIM aHAJIM30M IPU CBOOOIHOM ABIXaHUM M TMHoBeHTW MK, [locie
THITOBEHTHIISIIIK BKJIAJ] MHOTEHHOTO KOMIIOHEHTa B 00mIyI0 mepdy3uio Npu W3MEpeHUsX Ha J0y u
najplax pyk ObUT BbILIE, YeM IIOCJE THMIEPBEHTHWIIIMU. B manblax HOr BKJIaa HEHPOTEHHOTO
KOMIIOHEHTa ObUI BBIIE IOCE TUNEPBEHTWISIIMU. [lodydeHHBIE pe3ynbTaThl MO3BOJIAT H3YYHUTh
paboTy MEXaHHW3MOB JIOCTAaBKM KHCIIOpOJa K OWOJOTMYECKHMM TKaHSM, a Takke pa3padboTarh
WHCTPYMEHTAIGHBIA METOJI MOHHTOPWHTa BBITOMHEHUS JIBIXaTENBHBIX YIPOKHEHHH H HX
3¢ (EeKTUBHOCTH B PeaOMIINTAIIHH.

KiroueBble c10Ba: MUKPOLUPKYIISILUS KPOBH, CIUPOMETPHSL, Ta30aHAIN3, TIOJHOE AbIXaHHE.

WEARABLE LASER DOPPLER FLOWMETRY DEVICES IN THE STUDY OF HYPER-
AND HYPOVENTILATION YOGA BREATHING EXERCISES EFFECT ON BLOOD
MICROCIRCULATION

A.V. Frolov', Yu.l. Loktionova?, E.V. Zharkikh? V.V. Sidorov?, A.V. Tankanag®, A.V. Dunaev’
1 St. Petersburg Institute of Oriental Methods of Rehabilitation; Russia, 191186

St. Petersburg, Nevsky Ave., 30 a

21.S. Turgenev OSU; 95 Komsomolskaya str., 302026 Orel, Russia

S AZMA": Russia, 123458 Moscow, Tvardovsky str., 8

* Institute of Cell Biophysics of the Russian Academy of Sciences; Russia, 142290 Pushchino,
Institutskaya str., 3

Abstract. The work is devoted to study full yoga breathing effect on blood microcirculation system.
After hypoventilation the contribution of myogenic component to the overall perfusion during
measurements on the forehead and fingers was higher than after hyperventilation. In the toes the
contribution of neurogenic component was higher after hyperventilation.

Key words: blood microcirculation, spirometry, gas analysis, full breathing.
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COCTOSTHUE MAKPOIIUPKYJISIINA U ®YHKIIMOHAJILHOM AKTUBHOCTH
SHAOTEJUSA ITPU DKCHEPUMEHTAJBHOM NINEMHWYECKOM NNOBPEXJIEHUU
MHUOKAPJA HA ®OHE EI'O T'HIIEPTPO®UUN

Xaneno O.B.

CMONEeHCKHI TOCy1apCTBEHHBIM MEAMLIIMHCKUN YHUBepcuTeT, Poccust, 214019 CmoneHck, yi1.
Kpynckoi, 28

IIpu passutnn nHpapkta muokapaa (M) Ha done ero runepTpoduu, cCUCTEMa MUKPOIHUPKYIISIIUI
MOJYKET KaK0e-TO BpeMsl KOMIIGHCHPOBATh pacCcTPOICTBA, ONHAKO MEXaHM3MBI, OOECIICUNBAIOIINE
NoJ/IepKaHUe TKAaHEBOI'O I'OMEOCTa3a, 0 KOHLA HE H3y4YeHbl. Y KPOJIMKOB METOAOM JIa3epHOI
JOIIUIEPOBCKON (DIIOyMETpUH H3Yy4YEHO COCTOSHHE MMKPOLUMPKYJALUM B KOXXHBIX IIOKpOBaX M B
MHOKapzie, IMOcJe€ 4Yero >KUBOTHBIM | Tpymmsl MoaenupoBanu Tumeprpoduro Muokapaa (I'M)
HaJIO)KEHHEM XOMYyTa Ha aopTy, a Ha 21 CyTKU NepeBs3bIBajid KOPOHAPHYIO apTEpHIO, KPOJIHKaM 2
TpyNIbl JUTHPOBAHUE KOPOHAPHOH apTEpHH BBHINOIHSIM HAa HMHTAKTHOM CEpALE, a XHUBOTHBIM 3
rpymnmnsl npoBoawtn TopakoTomuio. Conepxanue sHpotenuHa 1 (ET-1) u NO-cunrazer (NOS) B
CBIBOPOTKE KpoBHU ompeaensiu meronoM UPA. B muokapae y kponukoB 1 rpynmsl yepe3 21 aeHb
MonenrpoBanus [’ BBISIBIIEHO yBENWYCHHUE aMILTUTY SHAOTENHANBHBIX (A3), HEHPOTeHHBIX (AH) H
MHUOTEHHBIX KoJleOannii (AM), a TaKKe cepAeuHbIX pUTMOB (Ac), TI0 cpaBHEHHIO ¢ KOoHTponeM. [locre
MEepeBs3KH KOPOHAPHOW apTepuu B MHOKapAe y >KHBOTHBIX | rpymnmbl A3 okazanach Oosnblie B 5,4
pasa, Ha 21 cytku- B 2,9 pa3za, a Ac - Ha 69%, 10 CpaBHEHHUIO C KPOJUKaMH 2 rpynmsl. B KOXXHBIX
MOKpoBax >KMUBOTHbIX | rpynmel Ha 21 cytku I'M u BO Bce MOCIEIYHOUIME CPOKH BBISIBICHO
MOBBIIIICHUE MEePPY3UH U Ba30OMOTOPHOM aKTUBHOCTH MHKpococynoB. Ha 3 cyrku UM oGHapysxeHo
NOBbIICHHE AH, AM U JpIXaTeNbHBIX pUTMOB (A1) — B 1,9 paza. Ha 7 u 21 cyTtku y »uBoTHbIX ¢ UM
Ha ¢ore ['M Bce akTHBHBIE MEXaHWU3MBI PETYISAIANA MUKPOLIUPKYISAIHH (A3, AH, AM) 1 AT OKa3aJuch
Oosbiie, ueM Bo 2 rpymme. YpoBeHb ET-1 y kponnkoB 1 Tpymmbl cTan MEHbIIE HCXOAHBIX 3HAYCHUH
Ha 3 CYTKH ¥ MPOAOJIKIII CHUKATHCS B TUHAMUKE HaONIOCHHMS, a BO 2 TPYIIIE ero cojepikanue Ha 21
CYTKHU IPEBBICHIIO KOHTPOJbHbIEC 3HadeHus Ha 86%. Konnentpamus NOS y kponukos 1 rpymniis! Ha 21
CYTKM CHHM3WJIaCh U CTajla MeHbIIE, 4eM Bo 2 rpymnne Ha 70%, a y xuBOTHBIX ¢ IM Ha MHTakTHOM
cepie HaOMoqanach TEHICHINS K YBEIMYCHUIO 3TOTO TOKaszaTels. TakuM 00pa3oM, y KHUBOTHBIX C
WM Ha done I'M noBbllieHHE apTEpUAIBHOTO NMPUTOKA B CHCTEMY MHUKPOLMPKYISILMU MHOKapaa U
YBEJIMYEHHE B HEW SHIOTENMANbHOW aKTUBHOCTH CONPOBOXKIAIOCH CHIDKEHHEM copepkanus OT-1 B
KpOBU. B KOXHBIX ITOKpOBax TMIOBBIIICHUE YPOBHS TMepPy3ud M Ba30OMOTOPHOW aKTHBHOCTH
MHUKPOCOCYJIOB COIPOBOXKIAIOCH MPU3HAKaMU BEHO3HOT'O 3aCTOSl M aKTHUBHU3AILMEH IIYHTHUPYIOIIETO
KPOBOTOKa.

KaoueBble cioBa: WHQApKT MHOKapAa, THIEpTpodus MHOKapnaa, Ja3zepHas OMIUIEPOBCKas
GbioymMeTpust, MUKPOIUPKYJIALUS, GYHKINS SHIAOTEITUS.

THE STATE OF MICROCIRCULATION AND FUNCTIONAL ACTIVITY OF THE
ENDOTHELIUM IN EXPERIMENTAL ISCHEMIC DAMAGE OF THE MYOCARDIA
ON THE BACKGROUND OF ITS HYPERTROPHY

0.V. Khalepo

Smolensk State Medical University, Russia, 214019 Smolensk, Krupskaya str., 28

Abstract. The state of microcirculation was studied in the myocardium and skin, the content of
endothelin-1 and NO-synthase in laboratory rabbits after modeling myocardial infarction against the
background of its emergency hypertrophy. An increase in arterial inflow into the myocardial
microcirculation system and an increase in endothelial activity in it, a decrease in endothelin-1 in the
blood were revealed. In the skin, an increase in the level of perfusion and vasomotor activity of
microvessels was found with signs of venous stasis and an increase in shunting blood flow.

Keywords: myocardial infarction, myocardial hypertrophy, laser Doppler flowmetry,
microcirculation, endothelial function.
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I'EHAEP-3ABUCHUMBIE UBMEHEHUS MUKPOLUPKYJSATOPHOI'O KPOBOTOKA

B KOXKE KPbIC HA PAHHEM DOTAIIE PASBBUTUSA METABOJUYECKOI'O CUH/IPOMA
IlapeBa I/I.A.l‘z, Usanosa I'.T.}, JIo6os I'.1.1

"MucruryT dusnonoruu um. W.I1. Iasnosa PAH, Canxt-Iletep6ypr, Poccus

’BMA um. C.M. Kupoga, Canxt-IlerepGypr, Poccus

Mertabommueckuii cuaapom (MC) sBisieTcsl cepbe3HO# MPo0IeMOoii MUPOBOTO 31paBooxpaneHus. MC
MopakaeT HE TOJBKO B3POCIOE HAceJeHHe, MOATBepkAeHHbIH nuarno3 MC umerot 8-10% gerelt u
nogpoctkoB.  MC BKIIOYaeT: WHCYJIMHOPE3UCTEHTHOCTh, Al, aTeporeHHy JUCIUNUAECMHUIO,
MPOTPOMOWYECKOE W TPOBOCHAIMTENBFHOE COCTOsHWE. lccrmemoBanue MPOBOMMIOCH Ha caMmIax M
camMKax KpbIC TMHUW Bucrap, momydaBmmx ¢ 4 HeleIpHOTO Bo3pacTa Ha mpoTsbkeHnu 16 negens 20%
pacTBOp (QpYyKTO3bl BMECTO NMUTHEBOH Boabl (rpynma FrDR). Yacte camox ObIIM KacTpHUPOBAHBL,
MOJIOBUHA W3 HUX Ha MPOTHKEHWH BCEro SKcmepuMmeHTa mnoiyvaia 20% pactBop (QpyKTO3bI.
MUKpPOKPOBOTOK B KOXKE CIIMHBI OLICHUBAIH ¢ nomouplo komiuiekca «JIAKK-My». Mel uccnenoanu
KPOBOTOK B MHUKPOCOCYJaX KOKH CIHHBI C TYCTBIM BOJIOCSHBIM HOKPOBOM, KOTODBIEC BBITIONHSIOT, B
OCHOBHOM, HYTPUTHBHBIE ()YHKIIUH.

B KOHTpONBHBIX Tpynmax y caMIiioB mepdy3us KOKHA CIUHBI cocTaBmia 8,26 m.e., y camok - 10,29
.., Y KACTpUPOBaHHbIX caMOK - 8,93 m.e. B rpynnax FrDR M causzunaces no 7,03; 9,46 u 8,11 m.e.
COOTBETCTBEHHO. G B KOHTPOJBHBIX rpymmax cocraBuia 0,68; 1,46 u 1,22 n.e. B rpynmax FrDR o
yBennumiiack u cocrasuia 0,79; 2,35 u 1,68 n.e.

ITocne monodopesa anernnxonrHa (AX) mepy3us KOXKHU y BCeX KPbIC KOHTPOIBHBIX TPYTIIT BO3pOCa
( 'y camnoB — Ha 78,7%, y camok — Ha 49,4%, y KacTpupoBaHHBIX caMOK — Ha 62,4%). B rpynmax
FrDR M Tarke BO3pacTaja, HO MPUPOCT ObUT AOCTOBEPHO MeHbIMM (Ha 56,4%; 37,8% u 49,4%
COOTBETCTBeHHO. JlocTOoBepHBIE pa3nmmuus OBUTH 3apETUCTPUPOBAHBI TaKXKe IMOcie HOHOQopes3a
Hutponpyccuaa Hatpus (HII): B KOHTpONBHBIX Ipymmax yBelnuueHHe nepdy3uH KOXKH COCTaBHIIO: Y
camioB — 94,6%, y camok — 61,2%, y xacTpupoBaHHbIX camok — 77,8%). B rpymmax FrDR taxxe
HaOmronancs npupoct HII-unaynuposannoii nepdysuu (Ha 79,2%; 50,6% u 41,7% coOOTBETCTBEHHO).
Takum 00pa3zoM, MoTpedIeHHe KpbICaMH OTHOCHTEIHHO HEBBICOKHX 03 (DPYKTO3HI HA paHHEM 3Tare
Pa3BUTHSL COMPOBOXKIACTCS HETaTHBHBIMUA M3MEHEHHMSIMH MHUKPOIMPKYJISATOPHOTO KPOBOTOKA B KOXKE:
yMeHbIIaeTcs nmepy3us ¥ BO3pacTaeT HaIpsDKEHUE PETYIATOPHBIX MexaHm3MoB. Hapymarorcs kak
SHIOTENMH3aBUCUMAs, TaK U 3HJOTEINHHE3aBUCUMAsT PETYIISINSI MUKPOIIMPKYIATOPHOTO KPOBOTOKA,
YTO  CBHJETENBCTBYET O  TOBPEXKIEHHMH  Ipolecca  MPOHM3BOACTBA  IHJOTEIMOLUTAMHU
(ouomoctymHoctu) NO, a takke HapymeHun NO-CGMP curHaJbHOTO MyTH B IIAJKOMBIIICUHBIX
kietkax cocygoB MIIP. BelsiBneHHble mnaronoruueckue wusmeHeHuss MIIP  sBisitorca renupep-
3aBUCHMBIMH: Y CaMIIOB M KaCTPUPOBAHHBIX CAaMOK HETaTUBHBIE W3MEHEHUs SBISIOTCS Oolee
BBIPKEHHBIMH.

KaroueBsble c1oBa: MeTabOMUECKUN CHHIPOM, TTEPPY3Us, PETyIIsIHs.

GENDER-DEPENDENT CHANGES IN THE MICROCIRCULATORY BLOOD FLOW IN
THE SKIN OF RATS AT THE EARLY STAGE OF METABOLIC SYNDROME
DEVELOPMENT

ILA. Tsareva®?, G.T. Ivanova’, G.I. Lobov!

' |.P. Pavlov Institute of Physiology of the Russian Academy of Sciences, Saint Petersburg, Russia
2\/MA named after S.M. Kirov, St. Petersburg, Russia

The consumption of fructose by rats at an early stage of development is accompanied by changes in
the microcirculatory blood flow in the skin: perfusion decreases and the tension of regulatory
mechanisms increases. endothelium-dependent and endothelium-independent regulation of
microcirculatory blood flow, which indicates damage to the process of NO production by
endotheliocytes (bioavailability), as well as a violation of the NO-cGMP signaling pathway in smooth
muscle cells of the MCR vessels. The revealed pathological changes in the MCR are gender-
dependent: in males and castrated females, negative changes are more pronounced.

Keywords: metabolic syndrome, perfusion, regulation.
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KOMITIEHCATOPHO-ITPUCITOCOBUTEJIBHBIE PEAKIIMU TEMOLIUTOB

M. GALLOPAVO B OTBET HA CHUKEHUE OCMOJIAPHOCTH CPE/IbI

Yepusasckux C. /1.

OI'AOY BO «benropoackwii rocy1apcTBEeHHBIN HAITMOHAIBHBIN HCCIIEIOBATEILCKUN YHUBEPCUTETY;
Poccus, 308007 r. benaropon, yn. Ctynenueckas, 14

B pabore mpepcraBieHbl pe3yNbTaThl WCCIENOBAHUN (HU3MOIOTUYECKUX DPEAKIUH IPUTPOIUTOB U
nonumopdHosaepHbIX JelikonuToB M. gallopavo B oTBeT Ha T'MIOOCMOTHYECKYIO HArpysKy,
BBIpKAIOMIMECS] B HW3MEHEHUH MOP()OMETPHUYECKUX IOKa3aTeNei, aAre3HOHHBIX M YIPYro-
AIIACTUYHBIX CBOMCTB WX IUTa3ManeMMEl. [lomydeHHbIe cycrieH3nn KPacHBIX U OelbIX KIETOK KpoBU M.
gallopavo mHKYOMpOBaIM C W30TOHHYSCKMM M yMmepenHo-rurnotonndeckum (0,45% pacteop NaCl)
pactBopamu B TedeHue 60 c. OneHKy u3MeHeHMH MOp(OPHU3HONOTHUECKUX TOKa3aTesell KIETOK
MPOBOJMIIN C TIOMOIIBIO METO/a aTOMHO-CHIOBOH Mukpockonnu (ACM). IlomydeHHble pe3yiabTaThl
MPEJICTABISLIA B BUJE 3HAYCHWH CpeqHeil apudmerndeckoil BBIOOPOYHON COBOKymHOCTH (M) H
CTaHJApTHOM omuOKM cpeaHero 3HaueHws (m). ONEHKY pa3iuyuii NMapaMEeTPHUYECKHX BBIOOPOK
NPOBOAMIN C ucnonb3oBanueM t-kputepusi Crteiogenta (p<0,05). B pesynbraTe HpOBEICHHBIX
WCCIIEIOBAaHNN YCTAaHOBIIEHO, YTO TIIOCJIE€ WHKYyOallMd B YCIOBUSAX YMEPEHHOW THNOTOHHU Y
spurporutoB M. gallopavo yBennuminch 3HaveHHs Mokasareicii oObeMa M Majoro Auamerpa Ha
16,18% u 12,40%, y JIEHKOIMTOB — IOKAa3aTeIM ILUION[aaX, OOJIBIIOr0 U MAJOr0 JUAaMETPOB Ha
85,10%, 32,18% u 31,05%, cOOTBETCTBEHHO, IO CPABHEHUIO C aHAJIOTHYHBIMHU MTOKA3aTEISIMHA KIETOK,
WHKYOWPOBAaHHBIX B W30TOHWYECKOW cpenme. B yclmoBHWsIX yMepeHHON THIIOTOHHU Yy SPHUTPOLUTOB
CHUBWICA aJIFe3MOHHBINA MOKa3aTeNlb U YIPYrocTh kieTok Ha 22,88% u 16,35%, y neHKonuToB — Ha
38,66% u 20,22%, COOTBETCTBEHHO, 110 CPaBHEHUIO ¢ M30TOHUEH. TakuM 00pa3oM, KOMIIEHCATOPHO-
npucrnocoOuTeNnbHbIe peakinuu remorutoB M. gallopavo B oTBeT Ha CHH)KEHHE OCMOJISIPHOCTH CPEJIbI
IMPOABIIAIOTCS B YBCIMYCHUHA MOpq)OMCTpI/I‘IeCKI/IX HOKa3aTeHCI>'I, CHWXKCHUHN aJIC3MOHHBIX U YIIPYTO-
3JIaCTUYHBIX CBOMCTB IJIa3MajIeMMBbI.

KaroueBble cioBa: DpUTPOIUTH, MOMUMOP(GHOSIEPHBIE  JIEMKOUUTBL, MOP(POMETpPHUYECKHUE
MOKA3aTelNH, aJIT€3NOHHBIE U YIIPYTO-3JacTHYHbIE CBOWCTBA TIa3MajeMMEI.

COMPENSATORY-ADAPTIVE REACTIONS OF M. GALLOPAVO HEMOCYTES
IN RESPONSE TO A DECREASE IN THE OSMOLARITY OF THE MEDIUM

S.D. Chernyavskikh

Belgorod State National Research University; Russia, 308007 Belgorod, Studentskaya str., 14

Abstract. The paper presents the results of studies of the physiological reactions of erythrocytes and
polymorphonuclear leukocytes of M. gallopavo in response to changes in the osmolarity of the
medium. The physiological reactions of M. gallopavo hemocytes to hypoosmotic load, expressed in
changes in morphometric parameters, adhesive and elastic properties of their plasmalemma, were
studied. The obtained suspensions of red and white M. gallopavo blood cells were incubated with
isotonic and moderately hypotonic (0.45% NaCl solution) solutions for 60 s. The assessment of
changes in morphophysiological parameters of cells was carried out using the atomic force
microscopy (AFM) method. As a result of the conducted studies, it was found that the compensatory-
adaptive reactions of M. gallopavo hemocytes in response to a decrease in the osmolarity of the
medium are manifested in an increase in morphometric parameters, a decrease in the adhesive and
elastic properties of the plasmalemma.

Keywords: erythrocytes, polymorphonuclear leukocytes, morphometric parameters, adhesive and
elastic properties of plasmalemma.
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9KCTEPHAJIBHOCTDH MBIIIJIEHUSI KAK ®PAKTOP PUCKA KAPJIUOBACKYJISIPHBIX
OCJIO)KHEHHMM Y MAIIMEHTOB C APTEPUAJIbHOM T'MIIEPTEH3UEN

Uetseprakona XK.E., UerBeprakos F0.B., 3ampimuise A.B., Macuna U.B., Emanyiinosa H.B.
®I'BOY BO AI'MY; Poccns, 150000 Spocnasnb, yn.PeBomrormontas,S

BBenenmne: TpH OKCTPEHAIBHOCTH MBIIUICHUS (BM) wuHmMBHUAYYyM B OonbpLIel CTemeHU
choKycHpoBaH Ha BHEHIHUX (PaKTOPaxX, YTO MOXKET NMPUBOAUTH K 0OOJee CHIBHBIM Ba30CHACTHYECKUM
peaKnusM Ha CTpece, a TAKKe HapYIICHHUIO MUIIEBOTO IIOBEACHHUSL.

Heanb: OUEHUTH 3aBUCHMOCTh PAa3BUTUS  KapJHOBAaCKYJSIDHBIX  OCIOXHEHHH OT  YpOBHS
SKCTEPHAJIHHOCTH MBIIIICHAS y TTAIUEHTOB C apTepuanbHoil runeprensueit (Al).

Matepuaisl 1 MeToAbl: o0cienoBano 43 manuentos ¢ Al 22 myxunH, 21 xeHmuHa, Bo3pacT 42,3
[19;62] ner, aprepuanbHas rumepreH3us 1 crenenu, amutensbHocTs A 2,7 [1;15] ner. Bceem
nanueHTaM ObUTO0 TpoBeleHO (u3HMKanbHOE obcnenoBaHue, pacu€T mHAekca Maccel Tena (MMT),
yIBTPa3ByKOBOE JYyIJICKCHOE CKAaHWPOBAaHHE apTEepUil TONOBBI M LIEH, 3XOKAPAUOCKOIHS,
tectupoBanue 1o Meroauke TAS-20-R «TopoHTckas anekcCUTUMHUUYECKAas! IIKaIay.

Pe3yabTaThl. M30bITOUHAs Macca Tena sBisieTcs (PaKTOPOM pUCKa KapANOBACKYIISIPHOM MATOJIOTHH. Y
nanuedToB ¢ Al" BeisBIIeHa monokuTenbHas koppemsiaus mexay UMT u Beipaxennoctu OM (R 0,37
mpu p=0,04). [Ipu pocte 6annoB mkamsl M COOTBETCTBEHHO MOBBIIIAINCH WHAEKCH COMPOTUBICHHS
cocymuctoit crenku Pl 1 Rl B o0mKX COHHBIX apTepHsiX y MalHMeHTOB 0e3 TMIIOTEH3UBHON Teparun
(R=0,38 mpu p=0.03, R=0,37 npu p=0,04 cooTBeTcTBeHHO). B TOXE BpeMsi HabIrOmaIaCh 0OpaTHAsS
KOPpENANHUs CO CKOPOCThIO KPOBOTOKA TIO TIO3BOHOYHBIM apTepHsiM Bo BTOopoM cermeHTe (R=-0,38
npu Pp<0,05), 9TO MOXKET OBITh OOBSCHEHO BA30CHACTUYECKUMH HMPPUTHBHBIMH BIMSHHUSIMU Ha
MO03BOHOYHBIC apTEepUU B MO3BOHOYHOM KaHaJle BCJIEACTBHE HAIMPSIKCHUS MBI IIEHHOTO OTAena
MMO3BOHOYHMKA. Y BceX mManmueHToB ¢ Al BBIABIEHa 3aBHCHMOCTh MEXAY TOJIIHMHOU
MEXOKETYJOUKOBOW MEeperopoIKi U 3aHell cTeHKH jeBoro xenyaodka (JIXK) u BelpaskeHHOCTHI0O OM
(R=0,41 npu p=0,03 u R=0,44 npu p=0,02).

BeiBoAbI: OKCTEPHATBHOCTh MBILUICHHUS Yy HanueHToB ¢ Al accouuupoBaHa C YBEIUUYCHHEM
TomuuHbl MUOKapaa JOK, moBbllieHHeM >XKECTKOCTH COCYOUCTOM CTEHKH M YBEJIMYEHHEM HHAEKCa
Macchl Tena.

KiroueBble c10Ba: 5KCTEPHAIBHOCTh MBILUICHUS, apTepHaibHas THIIEPTEH3Ms, KapAnOBaCKyJIsIpHAsI
NaTOoJIOTUSL.

EXTERNALITY OF THINKING AS A RISK FACTOR FOR CARDIOVASCULAR
COMPLICATIONS IN PATIENTS WITH ARTERIAL HYPERTENSION
Chetvertakova Zh.E., Chetvertakov Yu.V., Zamyshlyaev A.V., Masina I.V., Emanuylova N.V.
YSU; Russia, 150000 Yaroslavl, Revolyutsionnaya str., 5

Abstract: Evaluation of the dependence of the development of cardiovascular complications on the
level of externality of thinking in patients with arterial hypertension (AH). The externality of thinking
in patients with AH is associated with vascular wall stiffness, an increase of myocardium thickness
and the body mass index.

Keywords: externality of thinking, arterial hypertension, cardiovascular pathology.
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OCOBEHHOCTHM UBMEHEHWI B MUKPOLIUPKYJATOPHOM PYCIIE Y I[ETEﬁ

C OTATOLLIEHHBIM AJUVIEPTOAHAMHE3OM

FOmmua T.W.Y, TyThipunk T.A.*3, Bepexanckuii I1.B.?, Manaxos A.B."3*, I'yTeipunk H.A.%®

Y3 «Mopo30BCcKas IeTCKasi TOPOCKas KIIMHIYecKas OoibHAIA JJenapTaMenTa 31paBooXpaHeHHUS TOpoaa
Mockssi»; ‘O AOY BO «Poccuiicknii yHHUBEpCHTET APYKOBI HApoa0B»; "I’ BY3 MOCKOBCKOiT 061aCTH
«HayuHo-uccnenoBarenbCKuii KIMHUYECKUM HHCTUTYT AeTcTBa MUHMCTEPCTBA 3ApaBOOXpaHeHNss MOCKOBCKOM
oGmact»; “OCAOY BO «lIepBb1il MOCKOBCKHI TOCYNapCTBEHHBIIA MEIULUHCKUNA YHUBEPCUTET UM.

.M. CeuenoBa» Munszapasa Poccuu (CeueHoBCkUiT YHUBEPCUTET); *HUU MOP(OJIOTHH YeTOBeKa MIMEHH
akageMuka A.Il. ApupiHa.

Aunnepruueckue 3a00J€BaHus 3aHUMAIOT JTHIUPYIOIIYIO CTYIIEHb B CTPYKTYpE 3a00JIeBAEMOCTH BO BCEM MHpE.
BaxHyro poss B maToreHe3e OpOHXHaIbHON aCTMbI UTPAET M CHCTEMa MUKPOLMPKYJIALNH, OKA3bIBasi BIMSTHUE HA
peanm3anuo 1 nporpeccupoBanne 3aboneBanus. beuto oOcienoBano 129 manmeHTOB B Bo3pacTe oT 1 10 5 jer.
Bee nmetm mepenecnm 1-2 smm3oma oOCTPYKTHBHOTO OpOHXMTa M HAaXOJWINCh B TEPUONE PEMHCCHH Ha
NpoTsHKEHUN 6 Mecstes. Bee netn Obuty pasnenessl Ha 2 Tpynmsl: | rpynma — 68 mereit (53%), ¢ OTATOMIEHHBIM
ajuleproaHamMHe3oMm, 2 rpynmbsl — 61 pebeHok (47%), 0e3 OTATOIIEHHOrO amjeproaHaMHesa. Bcem meTsiM
MPOBOMIIACH OIEHKA MUKPOLIMPKYJISIUK TPH TTOMOIIM KalMIIIPOCKONNN HOTTEBOTO JIoXka. [lo pesymbraTam
MPOBEJCHHON MUArHOCTUKK OBUIM BBISBICHBI CJIEYIOIIME OCOOCHHOCTH: y JneTedl 1 rpymmbl (MAlHUeHTH ¢
OTATOLCHHBIM aJJIEProaHaMHE30M) OINpeNessUINCh 0OoJjiee BBIpaKEHHbIE MOP(OJIIOTHYECKHE H3MEHEHHs B
KallWISIPHOM pycJie: U3MEHEHHE apXUTEKTOHUKH, YBEIHUCHHE KOJHMUECTBA KalWUIIPOB HA €MHUILY IUIOIIAIH,
M3MEHEHHE KOHIIEBBIX KalWULIPOB (IpeBOBHUIHBIC, KIIyOOUKO0Opa3Hble). Y MalueHTOB 2 rPyMbl (HE MMEIOIINX
OTATOLICHHBIN ajyieproaHamMHe3), HANpOTUB, KaNWULIPl HMEIM YETKYI0 M YIOPSIOYCHHYIO (opmy.
BrIsiBieHHBIE U3MEHEHHUS y MAalMEeHTOB | rpynmbl ObUIM OOYCIIOBIICHBI NMEPCUCTHPYIOUINM aJUIEPTHUYECKUM
BOCIIAJICHUEM M TUIIOKCHEH BCIEACTBHE OPOHX00OCTPYKIMH. Tak e HaOoAannch U3MEHEHHsT Kod(QuIeHTa
ToTIepeYHoi AedopMaIiy mapauiebHO HIYINX COCYAOB, COOTBeTCTBeHHO B | rpymme — 0,31+0,3 y.e., Bo 2
rpynn —0,48+0,45 y.e., yBelInYeHHEM AMAMETpa BEHYJAPHOM YAaCTH KalMJUIIPOB, COOTBETCTBEHHO 53,5743,35
MKM " 42,26+2,13 Mrm; p <0,03. IIpenctaBneHHbIE H3MEHEHHSI MOTJH IPHBECTH K CHIDKCHHUIO (DYHKITUH
MHKpPOKPOBOTOKA, HYTO CIIOCOOCTBOBAJIO 3aMEUICHHIO KPOBOTOKA, YBEIMUCHHIO OMOXMMHYECKH AKTHBHOTO
MapasHAOTENNAIBHOTO TPOCTPAHCTBA, HAPYIICHHWIO Nephy3WH M aKTUBAUWK (PAKTOPOB MHHHUMAIBHOTO
AJUIEPTUYECKOTO BOCHIAJICHHUS.

KioueBble ca0Ba: O0OCOOCHHOCTH MHKPOLUMPKYISAIMHM HOTTEBOTO JIOXKa, OOCTPYKTHUBHBIH OpOHXHT,
OpoHXMaJIbHAA aCTMa, OTATOLIECHHBIH anjieproaHaMHe3, IeTH, KITMHUYeCKoe HaOI0IeHHE.

FEATURES OF MICROCIRCULATION CHANGES IN CHILDREN WITH A BURDENED
ALLERGIC HISTORY

Tatiana . Yushina®, Tatiana A. Gutyrchik'?, Pavel V. Berezhanskij'? Aleksandr B. Malakhov'?*,
Nikita A. Gutyrchik®®.

1"Morozovskaya Children's City Clinical Hospital of the Moscow City Health Department"; 2 "Peoples'
Friendship University of Russia"; * "Research Clinical Institute of Childhood of the Ministry of Health of the
Moscow region"; *"'I.M. Sechenov First Moscow State Medical University" of the Ministry of Health of Russia
(Sechenov University); ° Research Institute of Human Morphology named after Academician A.P. Avtsyn

Abstract: 129 children aged from 1 to 5 years were examined. Group 1 — 68 children (53%), with a burdened
allergic anamnesis, group 2 — 61 children (47%), without a burdened allergic anamnesis. Microcirculation was
assessed for children using capillaroscopy of the nail bed. Based on the results of the diagnosis: in children of
group 1, more pronounced morphological changes in the capillary bed were determined: an increase in the
number of capillaries per unit area, a change in the terminal capillaries; in children of group 2, the capillaries had
a clear and orderly shape. The revealed changes in group 1 patients were caused by persistent allergic
inflammation and hypoxia due to bronchial obstruction. There were changes in the coefficient of transverse
deformation of parallel vessels, respectively, in group 1; in group 2, an increase in the diameter of the venular
part of the capillaries. The presented changes could lead to a decrease in the function of microcirculation, which
contributed to a slowdown in blood flow, an increase in the biochemically active paraendothelial space, impaired
perfusion and activation of factors of minimal allergic inflammation.

Keywords: features of microcirculation of the nail-fold capillaroscopy, obstructive bronchitis, bronchial asthma,
aggravated allergic anamnesis, children, clinical case.
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OCOBEHHOCTMH BKJIAJIA H2S-TEHEPUPYIOIIEN CUCTEMBI B AJJATITUBHBIE
HU3MEHEHUS KUCJIOPOJCBSA3BIBAIOIIIMX CBOMCTB KPOBH

3unuyk B.B., bunenkas E.C., Bomonnna A.A.

I'pomHeHCKHI TOCYIapCTBEHHBIN MEIUITMHCKIH YHUBEpcuTeT, bernapycs, 230009 I'poano, yi.
I'opekoro, 80, e-mail: zinchuk@grsmu.by

CepoBOZOpPOJ OTHOCHUTCS K TPYIE CHTHAIBHBIX areHTOB, HAa3bIBAEMBIX Ta30TPAHCMHUTTEpAMHU H
UrpaeT BaXHYIO DPOJIb BO MHOTUX (DU3MOJIOTHUECKHX MpoIleccax, B YaCTHOCTH, B pealH3aluu
KHCJIOPOJI3aBUCHMBIX MeXaHu3MoB. Ero oOpasoBaHue ocymiecTBIsieTcsl depe3 (epMEHTATHBHBIE U
HeepMEeHTaTHBHBIC TIPOIIECCHI, 00pasyromme H2S-reHepupyronyro CHCTeMy.
Llens DaHHOTO HCCIIEOBaHUS — OLEHHUTH OCOOEHHOCTH BKiaga H2S-renepupyromeii cuctembl B
aJIalITUBHBIC M3MCHEHHSI KUCIIOPOJICBS3BIBAIOLIMX CBOWCTB KPOBU TPH JCHCTBUU O30HA B OIBITAaxX IN
Vvitro. OcyIecTBIsUT BO3ACHCTBHE O30HOM (KOHIGHTpamusi 6 Mr/J1) B MPUCYTCTBHH IPENapaToB,
BIUSIONINE HA CHHTE3 CEPOBOIOPOAa (IPONapTIITIUIIH, THAPOCYTb(MU HATPHS U €r0 KOMOWHAITHS C
HUTpOTrTUIepHHOM). OIIEHUBATUCH MTOKa3aTeNN KUCIOPOATPAHCIOPTHONW (DyHKIMU KpoBU. B miazme
KPOBH OMNPEIEISIIN KOHIIEHTPAIIMM CEPOBOAOPOAA W MOHOOKCHIA a30Ta CHEKTPO(HOTOMETPUIECKIM
MeTooM. McTonmp30BalICh METOABI HETapaMeTPUIEcKOl CTAaTUCTHKH C MPUMEHEHHEM IPOTPaMMBI
“Statistica 10.0”.
Wuky6anus KpoBH ¢ 030HOM YBEJIMYHMBAET OCHOBHBIE MOKA3aTEIH KUCIOPOJATPAHCIIOPTHON (HYHKIUU
KPOBH W COMPOBOXAAETCS CIABUTOM KPWUBOW JHCCONMAIMM OKCUTEMOTJIOOMHAa BIpaBo. BBemenue
WHTMOUTOpa CHHTE3a CEPOBOJAOPOJA B 3TUX YCIOBHAX MPUBOAUT K yMeHbmenuto: pO2 Ha 25,8%
(p<0,05), SO2 ma 20,6% (p<0,05) Mo CpaBHEHHWIO TPYIMIOH, B KOTOPYI BBOAWIM TOJBKO O30H.
IToka3zarens cponcTBa remoryioOmHa K kuciopony pSOpean mpu 3ToM ymenbmaercs Ha 13,6%
(p<0,05), kprBasi AUCCOIMAIIMH OKCUTEMOTIIOONHA B 3TOM cepuu cMemaercs BiaeBo. [Ipu mobaBieHun
ruApocyNb(Uaa HATPUsi B KPOBb, B YCJIOBHUSX BBEACHHUS O30HA, HE HAOIIOAAETCS YCHJICHHUS €TO0
a¢dexTa Ha TapameTpbl KHCIOPOATPAHCHOPTHOW (YHKUMH KpoBH. B TOXe Bpemsl BBeICHHE
KOMOMHALMK HUTPOIIIMIEPHHA U TUAPOCYIb(QHIa HATpHUs NpuBOAUT K yBenumueHuro pO2 Ha 15,2%
(p<0,05), SO2 Ha 15,9% (p<0,05). TTokazaTenasb CpOACTBA TeMOTTTOONHA K KUCIOpoxy pSO0pean pacTér
Ha 27,6% (p<0,05) 1 COOTBETCTBEHHO KpHUBAasl AUCCOIUAIINN OKCUTEMOTIIO0NHA CABUTAETCS BIIPABO 10
CPaBHEHHIO TPYIIIOA, B KOTOPYIO BBOAMIIN TOJIBKO 030H. Taroke HabOmromaercs yBenmmueHue pSOcran
Ha 25,1% (p<0,05). 3HauMMBIX W3MEHEHHI NapaMEeTPOB KHCIOTHO-OCHOBHOTO COCTOSIHHS He
orMeydaeTcs. DOpMEHHBIE 3J€MEHTHl KPOBH M TIPEXKJE BCETO IPUTPOLUTHI, a TaKKe KOMIIOHEHTHI
IUTa3Mbl TPUHAMAIOT AaKTHUBHOE Yy4yacTHe B MeTaboim3Me CepoBOAOPOAd, KOHTPOIUPYS €ro
KOHIICHTpAIIMI0. JTa CUTHAIbHAS MOJIEKYJIa METa0OMU3UPYeTCS B KPACHBIX KPOBSHBIX KIIETKAX IMPH
YYaCTHU TeMOTJIOOMHA ¢ 00pa30BaHMEM THOCYIb()ATOB W THIPONOIUCYIb(PHUIOB, YIACTBYIOIIUX B
OMOCHUTHATU3aIs.
Takum o00Opa3oM, TONy4YeHHBIE JaHHBIE CBUACTEIBCTBYIOT O CJOXHOW Tmpupone Bkiamga H2S-
TeHEPUPYIONIECH CHUCTEMBl B aJIallTHBHbIE M3MEHEHHS KHUCIOPOCBS3BIBAIOIINX CBOMCTB KPOBH TPHU
JIEUCTBHU O30HA.
KaroueBsble c10Ba: KpoBb, 030H, TA30TPAHCMHUTTEDP, CEPOBOIOPOT

Paboma evinonnena 6 pamkax npoexma Ne 30-24/549-21.

FEATURES OF THE CONTRIBUTION OF THE H2S-GENERATING SYSTEM TO
ADAPTIVE CHANGES IN BLOOD OXYGEN-BINDING PROPERTIES

V.V. Zinchuk, E.S. Biletskaya, A.A. Volodina

Grodno State Medical University, Grodno, Belarus

Abstract. The features of the contribution of the H2S-generating system to adaptive changes in the
oxygen-binding properties of blood were evaluated in experiments in vitro. Ozone exposure
(concentration 6 mg/l) was carried out in the presence of drugs that affect the synthesis of hydrogen
sulfide (propargylglycine, sodium hydrosulfide and its combination with nitroglycerin). The data
obtained indicate the complex nature of the contribution of the H2S-generating system to adaptive
changes in the oxygen-binding properties of blood under the action of ozone.

Key words: blood, ozone, gas transmitter, hydrogen sulfide.
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