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MWUKPOLIMPKYNALWMA N TEMOPEOJIOMNA
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JTUHAMHUKA MUKPOIIUPKYJISITOPHBIX U3BMEHEHHNH Y KOMOPBU/IHBIX
MNAIIMEHTOB C TPO®PUYECKHUMMU HAPYIIEHUSIMMU.

Angoxckas F0.C.!, Akunbxosa U.A.2, HoBuxoBa A.C.,! Prioakos I'.B.!

®I'BOY BO «(IICII6I'MY um. . I1. TTaBnosa 1, 000 "Menu IIpod", Cankt-Tletep6ypr?
Andozhskaya@mail.ru

Hesb. OueHnTh AMHAMUKY MUKPOLIMPKYISTOPHBIX H3MEHEHUH NpH JieueHuH Tpoduueckux 5138 (TS)
Yy KOMOPOUTHBIX MAIlMEHTOB.

Martepuanabl. O6cnenoBano 69 nanueHToB 49-82 net, 26 Myx4uH U 43 keHIUHbL, ¢ TS roneHu u
cToTBI HE OoJiee 3¢cM B TuamMeTpe, Ha GoHE TeKOMIICHCUpOBaHHOTO caxapHoro auabdera (CJI) 2 Tuna
B COYETAaHUU C XpOHHUUYECKOW BeHO3HOU HepocrarouHocThio (XBH) CEAP 2 u aprepuanbHoii
umemueii 1A o @ounteitny. Ha koxe Bokpyr T natunkom 25MI 11 BBINONHSIINA BBICOKOYACTOTHYIO
yIBTPa3BYKOBYIO Jommuieporpadguio B Hadajge W yepe3 4, 6, 8 Henenb JICUCHHS MECTHBIMH
cpenctBamMu. 29 6onbHBIM | TpyMIbI OCIEA0BATEILHO BHYTPUBEHHO BBOJIUIIN MHCYJINH KOPOTKOTO
nevictBus (MKJ]) u cymonekcun 600 JIE mo crabunmsamuu ypoBHS TUIMKEMHH, C IOCICAYIOITAM
nepopajibHbIM MPUMEHEHHEM caxapocHrkarommux npenaparo (CCII) u cynmonekcuaa 250J1E 2 paza
B cyTkH U A0 3axuBieHus: TS. 40 mauuentam |l rpynmsl BHyTpuBeHHOTO BBOAMIA TOJIbKO UK]I,
nocneayrolmil nepeoa Ha nepopanbHblii mpem CCII 6611 He Beerzia BO3MOKEH.

Pesyabtarbl. Y | rpynmel crabuinu3anus mokasaTeneil rimkeMun Obuia Oosiee OBICTPOH, YTO
CIocOOCTBOBAJIO apTepUaIN3allud MUKPOLUPKYIATOPHOTO KpPOBOTOKA B 30HE TPOPUUECKUX
paccTpoiicTB u 6oiiee ObicTpoMy 3axuBieHHIO TS, o cpaBHeHuto ¢ nanuenTamu |l rpynmsr.
3akimouenue. I[locnenoBarensHoe npumenenue MK/ u cynmoaekcuaa npu AeKOMIEHCUPOBAHHOM
CJ 2 tuna na ¢one XBH CEAP 2 u aprepuanbnoii numemuu |IA no ®@onTeitHy cnocoOCTByeT
apTepHalv3alil MUKPOIHUPKYISITOPHOTO KPOBOTOKA, Oosiee ObicTpoMy 3axkuBieHuto TS u
COKpAIIICHUIO CPOKOB JICUCHUS.

DYNAMICS OF MICROCIRCULATORY CHANGES IN COMORBID PATIENTS WITH
TROPHIC DISORDERS

Andozhskaya Y.S.!, Akinkhova I.A.2, Novikova A.S.!, Rybakov G.V.!

FSBBEI HE I.P.Pavlov SPbSMU MOH?, Medi Prof LLC, St. Peterburg?

Andozhskaya@mail.ru

Goal. To evaluate the dynamics of microcirculatory changes in the treatment of trophic ulcers (TU)
in comorbid patients.

Materials. 69 patients, 26 men, 43 women, 49-82 years old, with TU of the lower leg and foot no
more than 3 cm in diameter on decompensated diabetes type 2 in combination with chronic venous
insufficiency (CVI) CEAP 2 and arterial ischemia I1A according to Fontaine were examined.. High-
frequency ultrasound dopplerography was performed on the skin around the TU with a 25 MHz sensor
at the beginning and after 4, 6, 8 weeks of treatment with topical agents. Group I - 29 patients recived
intravenously short-acting insulin (SAI), than sulodexide 600 U until glycemic levels stabilized,
followed by oral administration of hypoglycemic drugs (HD) and sulodexide 250 1U 2 times a day
until TU healed. Only SAI was administered intravenously to group 11-40 patients, subsequent
transfer to an oral dose of HD was not always possible.

Results. In group I, the stabilization of glycemic indices was faster, which contributed to the
arterialization of microcirculatory blood flow in the area of trophic disorders and faster healing of
TU, compared with patients in group II.

Conclusion. The consistent use of SAI and sulodexide in patients with decompensated diabetes type
2 and CVI CEAP2 and arterial ischemia type 1A according to Fontaine contributes to arterialization
of microcirculatory blood flow, faster healing of TU and shorter treatment time.

© Anpoxckas 10.C., AkunbxoBa 1. A., HoBukosa A.C., Pribakos I'.B., 2025
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BJIMAHUE HEMBYTAJIA HA MUKPOLUPKYJSALUIO B IUM®ATHYECKHUX
MUKPOCOCYJIAX BPBI’KEMKH TOHKOM KHIIKA KPBICHI U U3SMEHEHME EI'O
HAPKOTHUYECKHX CBOMCTB INPU B3AUMOJIEMCTBUM C OITMOUTHBIM
JUMOOCTUMYJIAATOPOM

ApnacenoB A.B., Xyraesa B.K.

®I'BHY «HUUOIIII», Mocksa, POCCHUSI

Llenb paboTHI: M3y4EeHUE BIUSHUS CPEACTB, HCIIOIB3YEMbIX JIJIs1 HAPKOTH3AIMH YKCTIEPUMEHTAIBHBIX
YKUBOTHBIX, HA MUKPOLUPKYJISIUIO B KPOBEHOCHBIX U TUM(AaTHYECKUX MUKPOCOCYAAX MIPH U3YYECHUU
TUM(POCTUMYISATOPOB NENTUIHON TPUPOJIBI.

Metoabl ucciaenoBaHus: bBHOMUKPOCKONHS MUKPOCOCYAOB OpbIKEMKU TOHKON KUIIKK KPBICHI 110
OOMICTIPUHATON METOAMKE; PETHCTpalUs COKPATUTEIbHOM AaKTUBHOCTH CTEHKM M KJIAllaHOB
auMpaTHUYEeCKUX MHUKPOCOCYIOB METOJOM ONTHYecKoW (oToMerpun, pa3pabOTaHHBIM B
nabopatopun. HemOyTan (3TaMuHan HaTpHsl) AJisi HAPKOTU3ALMK KPBIC M MBIIIEH UCIOJIB30BAIH B
no3ax 50, 75 u 100 MI/Kr BHYTPUMBIIIEYHO; AJI U3YYESHHUSI JIOKAJTbHOTO BIMSIHUS HA COKPATUTEIbHYIO
AKTUBHOCTH JIMM(ATHUECKUX MHUKPOCOCYAOB HcHojib3oBanu ammiukammio 0.1 2% pactBopa.
Onuounnele nentuabl (JehdHKedannH, JanapruH, U UX aHajiord), aMUHOKHUCIOTHI (TUPO3HH,
apruHH), OpaJUKMHUH M €ro aHaiord ucnonb3oBamu B no3ax 0.004-400.0 mkr/kr B 0.1 M
M30TOHUYECKOTO pacTBopa xiopuaa Harpus.Pesyabrarbl. C yBenuueHHEM [03bI HeMOyTala
NPOJIOJDKUTEIPHOCTh CHA  yBENMYMBANACh. AMNIUIMKanmusg HeMmOyTala Ha  OBEPXHOCTH,
AKTUBHUPOBAHHBIX JIeHdHKe(DaTuHOM, TUM(DATHIECKUX MUKPOCOCYAOB (4acTOTa COKpPAIICHHS CTEHKU
10-20 B mmH.) cpa3sy mnpekpamaiack (dacrora (0 B MHH) M COXpaHSUIACh JIUTEIHHOE BpEMS.
[ToBTOpHOE OTMBIBaHME MOBEPXHOCTU OpPBDKEHKH M30TOHHMUYECKUM PACTBOPOM XJIOpHJIA HATpUs HE
BOCCTAHABIIMBAJIO MOTOPUKY JHMM(pATHYECKOro MHUKpococyda. OaHako OBLJIO 3aMEUeHO, YTO
IPOIOJDKUTEIBHOCTh HAPKOTUYECKOTO CHA NPU MCHOJIB30BAaHUM TENTHJIOB YBEIMYUBAIACH.
JocTtoBepHOe yBenWYEHUE IMTEIBHOCTH Hapko3a OTMedasoch 3a mentuaoM Nel60 — awmanor
nanapruHa Ne3, aroHMCT JenbTa W MIO-ONMATHBIX peuenTopoB. [lanmpHeifee uccienoBaHue
npoBoIM Ha MbImax.[IoBTopHOE eXeqHEeBHOE BBEICHHE HEMOYTajla MBIIIAM  COMPOBOXIAIOCH
CHIDKEHHEM IPOJIOJDKUTEIBHOCTH CHA B CBSI3U C pa3BUTHEM IpUBbIKaHMs. BBeneHne HemOyTana ¢
nentugoM Nel60 Hao0OpOT ¢ KaXIbIM JHEM YBEIWYUBAJIO TMPOJOJDKUTEIBHOCTh — CHA.
OnTuManbHBIMM J103aMH OBUIM MUHUMAaJIbHBIE J03bl MenTuaa u HemOytana. [1IpoaomkuTenbHOCTD
CHa B OTBET Ha BBeJEHHE HemOyTasa Moryia ObITh yBenudeHa B 5-10 pa3 mpu npeaBapuUTeIbHOM
BBEJCHUU TMENTHAA 3a CYTKH J0 BBeJeHMs HemOytana. IloBbllleHHass YyBCTBUTENBHOCTh K
HeMOyTally coXpaHsyiach mpu Oosiee paHHEM Cpoke BBeaeHwus nentuaa (3a 3 aus). JJosza 400 Mkr/kr
ycKopsisia MpoOy>KAEHNE )KUBOTHBIX

3akaouenue. HemOytan TOpMO3UT JUM(POTOK uepe3 ONHUATHbIE PElEnTOpbl JIUMPATHUYECKUX
MHUKpPOCOCYJIOB, KOTOpbIE 00JIaJJaloT ONHOUAEPruiecKoil perymsnueii. OJHOBPEMEHHO ONMHUOMIHBIE
NEeNTHIBl TTOTCHIIUPYIOT CHOTBOPHOE JeWCTBHE HemOyTana INpH COBMECTHOM MPHMEHEHHWH B
HEOONIBIIMX J103aX MJIM TPU TPEIBApUTEIbHOM BBEACHMM NeNnTuaa. boibime 03Bl MenTuaa
CHIDKAIOT MPOJIOJDKUATEIIEHOCTh HAPKOTHYECKOTO CHA.

INFLUENCE OF NEMBUTAL ON MICROCIRCULATION IN LYMPHATIC
MICROVESSELS OF THE RATS INTESTINAL AND CHANGE OF ITS NARCOTIC
PROPERTIES UNDER OPERATION WITH THE OPIOUS LYMSTIMULATOR
Ardasenov A.V., Khugaeva V.K.

FSBI "NIIOPP", Moscow, RUSSIA

Nembutal inhibits the lymphatic flow through the opiate receptors of the lymphatic microvessels,
which have opioidergic regulation. At the same time, opioid peptides potentiate the hypnotic effect
of nembutal when used together in small doses or when the peptide is pre-administered. large doses
of peptide reduce the duration of narcotic sleep

© ApnacenoB A.B., Xyraesa B.K., 2025
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N3MEHEHUS IIAPAMETPOB MI/IKPOI_[I/I}’KYJIHHI/II/I NP HAPACTAHHUHA
NPOAOJIKUTEJIBHOCTU ®U3NYECKOU HAT'PY3KHU B OKCITEPUMEHTE
Bbaaxxko A.A., Hlaxmaro U.U., JIucuna C.B., bounapuyk 10.A., Manaesa U.H.

OI'BOY BO «Anraiickuii rocy1apcTBEHHbIH MEAUIIMHCKUI YyHUBEpcUTET», bapHayn, Poccus
Blazhko 1990@mail.ru

Leabl0o JaHHOTO HCCIEIOBAHUSA ObUIO ONpEIENCHHE BIMSIHMS WHTEHCUBHOW (hU3MYecKOon
Harpy3kd pa3sHOM IPOJOJDKUTEIBHOCTH HA II0KAa3aTeId MUKPOLMPKYISITOPHOIO pycina 'y
9KCHEPUMEHTAIBHBIX KUBOTHBIX.

MeTtoabl. u3nueckast Harpy3ka MOJeTUpOBAJIach B BU/IE€ HABA3aHHOTO Oera KpbIC-CaMIIOB JIMHUH
Bucrap B Tpeamuiie. Ilo ucrtedenuro 4acoBoi, 4-4acoBOW M 8-4aCOBOM TPEHUPOBKH Y
OKCIEPUMEHTAJIbHBIX  JKMBOTHBIX  ONPENCIISIIUCh  U3MEHEHUS €O  CTOPOHBI  CHCTEMBI
MUKPOLMPKYJISALUU METOAOM JIa3epHON JOIJIEPOBCKOM (hIOoyMeTpuu ¢ BeHBIIET-aHAIU30M
(JIAKK-02, HITO «JIazma», Poccus) u cpaBHUBaIKUCH € ITOKA3aTEISIMHU KPbIC 10 HATPY3KH.
Pe3yabTaTsl. bbu10o ycTaHOBJIEHO, 4TO YacoBasl (pu3nyecKas Harpy3ka MpUBOJMIA K CHUDKEHUIO
nokazarens (iakca Ha 10 % OTHOCHTENFHO KOHTPOJBHBIX >KMBOTHBIX 32 CYET CHUIKCHUS
aMIUTUTYAbl KosleOaHUH Ba30MOTOPHBIX BOJIH Ha 22 %. 4-uacoBas TPEeHMPOBKA MPOSIBIIAIACH
JaTBHEHITNM CHIDKEHHEM roKazaTens (iakca Ha 18 % 3a cueT CHIKEHUS aMILTUTYAbI KoJeOaHui
HE TOJBKO Ba30MOTOpPHBIX BOJH (Ha 25 %), HO u ’HHOTenuanbHBIX (Ha 21 %). JlampHeiiniee
YBEJIMUEHUE NPOJODKUTEIBHOCTH HArpy3ku N0 8-MH YacoB COINPOBOXKAAIOCH CHHXKEHHEM
MOJYJISIIMM KPOBOTOKA Ha 28 % 3a cyeT TakkKe 3a CUeT CHIKEHMS aMIUIMTYIbl KojeOaHui
Ba30MOTOPHBIX (Ha 36 %) u sHAOTENNAIbHBIX BOJH (Ha 32 %), Takke OTMEYaIoCh MOBBILLIEHUE
aMIUTUTY/bI KoJeOaHUi pIxaTenbHbIX BOJIH Ha 35 %.

3akiarodyeHue. Y OKCHEPUMEHTANbHBIX >KMBOTHBIX IPU YBEJIWYEHUH MPOJOHKUTEILHOCTH
Harpy3Ku OTMEUYAEeTCsl CHIDKEHHE MOAYJIALIMYA KPOBOTOKA ITOCIIEOBATEIBHO 3@ CUET: MTOBBIIIECHUS
MHUOTE€HHOM aKTUBHOCTH, CHIDKEHUS (PYHKUHMM DSHIOTEIUS CHUHTE3UPOBAaTh OKCHJ a30Ta,
HOSIBJICHUSI TPU3HAKOB 3aCTOMHBIX SBJICHUH.

CHANGES IN MICROCIRCULATION PARAMETERS WITH INCREASING
DURATION OF PHYSICAL ACTIVITY IN THE EXPERIMENT

Blazhko A.A., Shakhmatov I.1., Lisina S.V., Bondarchuk Yu.A., Manaeva I.N.
Altai State Medical University, Barnaul, Russia

Blazhko 1990@mail.ru

The aim of this study was to determine the effect of intense physical activity of varying duration
on the parameters of the microcirculatory system in experimental animals.

Methods. Physical activity was modeled in the form of forced running of male Wistar rats in a
treadmill. After an hour, 4-hour, and 8-hour training sessions, changes in the microcirculation
system in experimental animals were determined using laser Doppler flowmetry with wavelet
analysis (LACK-02, NPO Lazma, Russia) and compared with rat performance before exercise.
Results. It was found that one-hour physical activity led to a decrease in the phlax index by 10%
relative to control animals due to a decrease in the amplitude of vasomotor waves by 22%. 4-hour
training was manifested by a further decrease in the phlax index by 18% due to a decrease in the
amplitude of vibrations not only of vasomotor waves (by 25%), but also of endothelial (by 21%).
A further increase in the duration of exercise to 8 hours was accompanied by a decrease in blood
flow modulation by 28% due to a decrease in the amplitude of vasomotor (by 36%) and endothelial
waves (by 32%), and an increase in the amplitude of respiratory waves by 35%.

Conclusion. In experimental animals, with an increase in the duration of exercise, there is a
decrease in blood flow modulation sequentially due to: increased myogenic activity, decreased
endothelial function to synthesize nitric oxide, and the appearance of signs of stagnation.

© baaxko A.A., llaxmatos N.1., Jlucuna C.B., Boumapuyk FO.A., Manaesa 1.H., 2025
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MUKPOUUPKYJATOPHBIE HAPYHIEHUSA B KOPE 'OJIOBHOT'O MO3I'A KPbBIC:
BJIMAHUE XPOHUYECKOI'O BOCITAJIEHUSA

I'opmkosa O.I1.

OI'BYH «MuctutyT usnonoruu um. M.I1. [TaBnoBa PAH», Cankr-IlerepOypr, Poccus
0_gorshkova@inbox.ru

Lesb uccrnenoBaHus - OIIEHKA W3MEHEHHs BKJIaZla MEXaHU3MOB PEryJISLUN MHUKPOKPOBOTOKA B
(dopmupoBaHue TKaHEBON nepdy3uu U odecredeHne KUcIopo0M TKaHU KOPbI TOJIOBHOI'O MO3ra
KpBIC B IIEpBBIE 3 Mecslla pa3BUTUS XpPOHUUECKOT0 BocnaieHus (XB).

Metoasbl. VccienoBanue npoBeieHO Ha Kpbicax cammax Wistar ¢ mcronb3oBaHHEM METOJIOB
Ja3epHON JIOMIICPOBCKON (PIIOYMETPHH M ONTUYECKOH TKAaHEBOW OKCHMETPUU B KOHTPOJIE
(MHTaKTHBIE KpBICBI) W yepe3 7 CyTok, 1, 2 m 3 Mecsma mocie Havana pa3Butus XB
WHHUIMMPOBAHHOTO BOCHAIUTEIBHBIM IPOLECCOM B OpIOMIHOM MOJOCTH (JIMTUPOBAaHUE U
nepdopalys CICTON KHUIIKH ).

Pe3yabTaThl. Uepe3 7 CyTOK BBISBICHO CHIDKCHHE BKJIAJa DHIIOTEIHAIBHON COCTAaBIISAIONICH B
o0Imui CrIeKTp MUKPOKPOBOTOKA U MOBBILLICHUE BKJIaJa HEHpOoreHHbIX Kojiebanuii B nepgysuto. B
nocienyoomye 3 Mecsila OTMEYEeHa [albHEHInas aKTUBAlUs HEHPOTeHHOTO KOMIIOHEHTa
peryJsiiMy U IOBBIIIEHUE BKJIaZa MHOI'€HHOIO KOMIIOHEHTa B Nep(dy3uio yKasbIBarollue Ha
(dopMHpOBaHHE CIIACTHYECKOTO THIA KPOBOTOKA M yXYAIICHHE MUKPOLUPKYISALUU HAa YPOBHE
KallWUISIpOB. OTO CONPOBOX/AAJIOCh IOBBIIICHUEM HHAEKCa OTHOCHUTENIBHOW mep(y3nOoHHOM
caTypaliil  KHCJIOpPOAa B MHKPOKPOBOTOKE. MaKCUMaJIbHBIE HApYHICHUS PEryIsIuu
MHUKPOKPOBOTOKa OTMeueHbl yepe3 2 Mmecsua. Hauunast ¢ 1 Mecsnia XB BBISBIAIOCH CHUKEHUE
ypoBHs niepdy3uu B kope B cpeareM Ha 15-20%.

3akmouyenue. XB y KpbIC CONPOBOXIaeTCS HAPYIIEHUEM MUKPOLMPKYISAIUN B KOPE TOJIOBHOTO
MO3Ta: YMEHBIICHUEM YPOBHS TKaHEBOH Nep(y3uH M CHIDKEHHEM KPOBOTOKA TI0 KaNMJUIIPHOMY
Y4YacTKy, 4TO MPUBOAMT K YXYAILIEHUIO CHAOKEHUS KHCIOPOJOM TKAaHHU KOPBI.

MICROCIRCULATORY DISORDERS IN THE CEREBRAL CORTEX IN RATS: RESULT OF
CHRONIC INFLAMMATION

Gorshkova O.P.

I.P. Pavlov Institute of Physiology, Russian Academy of Sciences, Saint Petersburg, Russia
0_gorshkova@inbox.ru

The aim of the study was to evaluate the changes in the contribution of microcirculation regulation
mechanisms to the formation of tissue perfusion and oxygen supply in rat cerebral cortex tissue
during the first 3 months of the development of chronic inflammation (CI).

Methods. The study was conducted on male Wistar rats using laser Doppler flowmetry and optical
tissue oximetry in the control (intact rats) and 7 days, 1, 2 and 3 months after the onset of ClI
initiated by the inflammatory process in the abdominal cavity (cecum ligation and perforation).
Results. After 7 days, a decrease in the contribution of the endothelial component to the overall
spectrum of microcirculation and an increase in the contribution of neurogenic fluctuations to
perfusion were revealed. In the next 3 months, further activation of the neurogenic component of
regulation and an increase in the contribution of the myogenic component to perfusion were noted,
indicating the formation of a spastic type of blood flow and deterioration of microcirculation at
the capillary level. The perfusion oxygen saturation index was increase. The maximum violations
were noted after 2 months. Starting from the 1st month of ClI, a decrease in the level of perfusion
in the cortex was detected by an average of 15-20%.

Conclusion. Cl in rats leads to a violation of microcirculation in the cerebral cortex: a decrease in
the level of tissue perfusion and a decrease in blood flow through the capillary region, which leads
to a deterioration in the supply of oxygen to the cortical tissue.

© TI'opmikosa O.I1., 2025
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JTEVMCTBUEM PA3JIMUYHBIX 103 SHPO®JIOKCAIIMHA B YCJIOBUSX IN VITRO
I'pednona E.A.,
OI'AOY BO HUY «benl¥V», benropon, Poccust
grebtsova_e@mail.ru

Leabl0 [aHHOTO HCCIEAOBAaHUS ObUIO W3y4YCHHWE BIHMSHUA PA3IMYHBIX KOHIEHTpaIUn
sHpodIoKCcaIHa Ha MOP(HOMETPUYECKUE MTApAMETPhI SPUTPOLUTOB LIBIIIAT B YCIOBUSIX 1n VItro.
MeToabl. DpUTPOLUTHI HBIUIAT Kpocca «Xaiiceke bpayn» nHKyOUpoBaiu ¢ SHPO(IIOKCAIIMHOM B
koHneHrpanusax: 0,1%, 100 mxn/n, 10 mxn/m, 1 mxn/m, 0,6 Mxi/a (TepameBTHUECKas J103a).
KoHTposIbHBIE TpYNIBI: KIETKA B AayTOJOTMYHOM IUIa3ME€ M M30TOHMYECKOM pPAaCTBOpE.
MopdomeTputo mpoBOAMIIM MO Ma3KaM, OKpalleHHbIM 1o PomanoBckomy-I'mmse, ¢ pacyeTom
obbvema (V), mioniaan moBepxHOCTH (S) U AaepHO-IUTOIIa3MaTndeckoro otHomeHus (S1LO).
Pe3yabTaThl. YCTaHOBIEHBI 0303aBUCUMBIE U3MEHEeHHs: KoHIeHTpauuu 0,6 Mxi/n u 1 mMxin/n
YBEJIIMYUBAIH 00beM 3pUTpoIuToB Ha 11%, tutonians moBepxHocTd — Ha 7%. [Ipu 10 Mx/n u
0,1% otmedeH MakcuMalbHbIH 00beM (yBeauuenue Ha 20%) u wiomanu (yBenuuenue Ha 149%).
BoisiBnien mapajmokcanbHbBId  3(PQEKT: yBeIWUEHWE KOHIICHTPAIlMM AHTHOWOTHKA BHIIIIC
oTpezieIeHHOro Topora cHukaet ero 3¢ dekt. 3abukcuponano cuwxkenue A0 na 23% mpu 0,1%
1 10 MKJI/7T 32 cUeT yBeNWYCHHUS TUTOIIAIHN [IUTOILIa3MBI.

3akaodeHue. DHPOGIOKCAIIMH BBI3BIBACT J10303aBUCHMbIE M3MEHEHUs IUIOMAI U oObeMa
OPUTPOLIUTOB IBIIUIAT, HaWOONiee BBIPAKCHHBIC TMPH KOHIEHTPALUAX, MPEBBIIIAIOIIHX
TepaneBTUYECKYI0. Pe3ynbTaThl yKa3plBalOT Ha POJIb OKUCIUTEIBLHOTO CTpecca M MOBPEXKICHUS
IIUTOCKEJIETa B MEXaHU3ME JICHCTBHSI (PTOPXMHOJIOHOB.

DOSE-DEPENDENT EFFECT OF ENROFLOXACIN ON MORPHOMETRIC
PARAMETERS OF CHICKEN ERYTHROCYTES IN VITRO

Grebtsova E.A.

Belgorod State National Research University, Belgorod, Russia
grebtsova_e@mail.ru

The aim of this study was to investigate the effect of different concentrations of enrofloxacin on
morphometric parameters of chicken erythrocytes in vitro.

Methods. Erythrocytes from «Hisex Brown» chickens were incubated with enrofloxacin at
concentrations: 0.1%, 100 ul/l, 10 ul/l, T pl/1, 0,6 pl/1 (therapeutic dose). Control groups: cells in
autologous plasma and isotonic solution. Morphometry was performed using Romanowsky-
Giemsa-stained smears with calculation of volume (V), surface area (S), and nuclear-cytoplasmic
ratio (NCR). Statistical significance was assessed using the Mann-Whitney U-test.

Results. Dose-dependent changes were established: concentrations of 0.6 pL/L and 1 pL/L
increased erythrocyte volume by 11% and surface area by 7%. At 10 pL/L and 0.1%, the maximum
increase in volume (>20%) and area (14%) was observed. A paradoxical effect was identified:
increasing the antibiotic concentration beyond a certain threshold reduced its efficacy. A 23%
decrease in nuclear-cytoplasmic ratio (NCR) was recorded at 0.1% and 10 uL/L due to an increase
in cytoplasmic area.

Conclusion. Enrofloxacin induces dose-dependent changes in the area and volume of chicken
erythrocytes, most pronounced at concentrations exceeding therapeutic levels. The results suggest
the role of oxidative stress and cytoskeleton damage in the mechanism of action of
fluoroguinolones.

© I'peodrosa E.A., 2025
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OCOBEHHOCTHU MUKPOLIMPKYJIATOPHOI'O PYCJIA KOHBIOHKTHUBLI I''TAZHOI'O
SABJIOKA

I'ypoBa O.A., I'aneiica E.H., Kaxosckas T.O.

OI'AOY BO «Poccwuiickuii yauBepcuTeT ApykObl Hapo1oB uM. [larpuca JlymymOb1», MockBa,
Poccus, gurova_oa@pfur.ru

Hean UCCIICTIOBAHHUS - U3yueHHe MOp O] YHKITHOHATBHBIX ocoOeHHOCTeH
MUKPOLIMPKYJIATOPHOIO pyclia B Pa3HbIX y4acTKaX KOHBIOHKTUBBI T11a3HOTo siomoka (KI'4).
Marepuan u mMeToabl. MeTo oM OMOMHKPOCKOIIMU C MOMOIIBIO HIETEBBIX JIAMIT Pa3IMYHBIX
Moau(UKAIIMH HCCIEOBANIOCh COCTOSHHE MHUKpOUUpKyisTopHoro pycia KIS y nmereir m
B3pociibiX. Ha aHaToMMYecKMX COCYAMCTBIX IpernapaTax M3y4ajJuch IYTH JOCTaBKU U OTTOKA
kpoBu B KI'4.

Pe3yabTaTsl. [ 1azHoe s10710K0 KpoBOCHAOXKAETCS TIIa3HON apTepHe, OTXOISICH OT BHYTPEHHEH
conHoit aprepuu. B ob6mactu KISl ummerorcs aHacToMo3bl MEXIYy BETBSIMH BHYTPEHHEU U
Hapy>KHOW COHHBIX apTepuil. 30Ha JMMOa W TpwiIekamas K Hed nepuwimmobanbHas 3oHa KIS
KPOBOCHA0)KalOTCsI BETBSMU BHYTPEHHEH COHHOM apTepuu, a K mnepudepur OT ITHX 30H
(dopMupyeTcsi COCyAHUCTast CEThb, B KOTOPON y4acTBYIOT BETBU KaK BHYTPEHHEH, TaK U HAPYKHOU
COHHBIX apTepuii. CTpoeHre MUKpOIUPKYIsTopHOro pycia KISl BOiu3u numba u Ha nepudepuu
ra3Hol menu pa3nudHo. [losTomMy mnpu olleHKe TmoKaszaTenei (Takux Kak IUIOTHOCTD
(GYHKIIMOHUPYIOIIUX KalUJUIIPOB, CKOPOCTh KPOBOTOKA, HAJIMUKE CIA/KEN) CIelyeT yKa3blBaTh
yuactok KIS, rme mnpoBoaunuch uzMmepeHus. bamibHas OLEHKAa MOKa3aTeNed COCTOSHHUS
MHUKPOCOCY/IOB MO3BOJISIET MOIYYUTh 0OOOIICHHYIO KapTHHY.

3akimouenue. Mukporupkynstopaoe pycino KIS sBasercs ynoOHBIM  O0OBEKTOM ISt
HAOMIO/IEHUsI 32 COCTOSIHUEM MUKPOIMPKYIAIMA KPOBU B MPMKU3HEHHBIX YCIOBUAX. [l
MOBBILICHUS] KauecTBa METOJIMKH Omomukpockonuu cocyqoB KISl HeoOXxoaumo yka3biBaTh
y4acTOK HaOJIr0/1eHus.

FEATURES OF THE MICROCIRCULATION BED OF THE EYEBALL CONJUNCTIVA
Gurova O.A., Galeysya E.N., Kakhovskaya T.O.
RUDN University, Moscow, Russia, gurova_oa@pfur.ru

The aim of the study is to study the morphofunctional features of the microcirculation bed in
different areas of the eyeball conjunctiva (EC).

Material and methods. The state of the EC microcirculation bed in children and adults was
studied using biomicroscopy with slit lamps of various modifications. The routes of blood supply
and outflow in the EC were studied on anatomical vascular preparations.

Results. The eyeball is supplied with blood by the ophthalmic artery, which originates from the
internal carotid artery. In the EC area, there are anastomoses between the branches of the internal
and external carotid arteries. The limbal zone and the adjacent perilimbal zone of the EC are
supplied with blood by branches of the internal carotid artery, and a vascular network is formed to
the periphery of these zones, in which branches of both the internal and external carotid arteries
participate. The structure of the microcirculatory bed near the limbus and on the periphery of the
eye slit is different. Therefore, when assessing indicators (such as the density of functioning
capillaries, blood flow velocity, the presence of sludge), it is necessary to indicate the area of the
EC where the measurements were taken. A point assessment of the indicators of the state of
microvessels allows us to obtain a generalized picture.

Conclusion. The microcirculatory bed of the EC is a convenient object for monitoring the state of
blood microcirculation in vivo. To improve the quality of the technique of biomicroscopy of the
EC vessels, it is necessary to indicate the observation area.

© I'ypoea O.A., Taneiics E.H., Kaxosckas T.O., 2025
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BJIMAHUE UHBEKIIMOHHOI'O BBEJAEHUA YI'JIEKUCJIOT O I'A3A HA
KPOBOTOK U COAEP) KAHUE BOCCTAHOBJIEHHOI'O HAJIH ITPU
CTPEINITO30TOIUMHUHAYIUPOBAHHOM JITUABETE

Kypascknii U.C., Xaneno O.B.

OI'BOY BO «CmoneHckuil rocyaapcTBEHHbIN MEAUIIMHCKUM yHUBEpcUTET» MuH3apasa Poccun,
Cwmonenck, Poccus, zhuravskiy.iv@mail.ru

Henb. AHamu3 U3MEHEHUH KpPOBOTOKAa M COAEP)KAHHUS BOCCTAHOBJIEHHOTO HUKOTHHAMM/I-
anenungunykineoruuna (HAJH) npu unbekuumonHom BeaeHuu COz 'y  Kpeic €O
CTPENTO30TOIMHUHIYIIMPOBaHHBIM quadeTom (CJlI).

Metoabl. Y nabopatopHbIX Kpbic MoaenupoBanu CJl, moe 4ero OnbITHBIE )KUBOTHBIC MTOJTYJaIl
uHBbeKIIMOHHO CO2. 3yuanu reMoMHAMUKY B MEXIIATIbIEBOM apTepuu U B 001aCTH IUCTAIBHOTO
OTJeNa Tajblla METOJIOM BBICOKOYACTOTHOW YIBTPA3BYKOBOHM JONIUIEpOTpaduu, COCTOSHUE
MUKpOLMPKYIauuu u conepxkanne HAJIH metogom nazepHoii IONMIIEPOBCKON (QuIOyMeTpHH U
(bIyopeceHTHOM CIIEKTPOCKOIIHH.

Pesyabtarbl. Y kpbic ¢ CJl HapacTaHue JIMHEWHOM CKOPOCTH KpPOBOTOKA B apTepU U
PErMOHapHOM KPOBOTOKE COIPOBOXKJAIOCH YBEJIIMYEHHEM I10Ka3aTes MUKPOLUPKYJISALUU TpU
ctabunpHoM  conmepxkanun HAJIH. BeisiBnena oTpumatenpHas B3auMOCBSI3b  MEXKIY
nepuepuYecKiM COCYAMCTBIM CONPOTHUBICHHEM B PETMOHAPHOM KPOBOTOKE W Tepdy3uei B
MUKPOUUPKYJSIIUU. Y JKUBOTHBIX, nonydaBmux COz mnokaszaTtend JIUHEHHOM CKOPOCTH B
MEXIMaJIbLEBOIN apTepUH U CUCTEME PETMOHAPHOI0 KPOBOTOKA ObLIM MeHbIIE, yeM y Kpbic ¢ C/I.
JluHeitHast CKOPOCTh KPOBOTOKA B COCYyJaxX Maliblia OTPULIATENIBHO KOppeiaupoBaia ¢ nepdysuei,
conepxanuem HAJTH.

3akarogenue. PaccTpoiicTBa reMOIMHAMUKHY, 3apErMCTPUPOBAHHBIE IBYMSI METOJAMH B COCY1ax
paznuuHoro kanubpa npu CJI, B 1eI0OM OJHOHAIIpaBJIEHHbIE, KOPPEIUPYIOT C COJIEpPKaHUEM
HAJIH B tkanax. Ilpu CJ] xapOokcurepamusi ONTUMHM3HPYET MHUKPOTE€MOJMHAMUKY, 4YTO
IPUBOJUT K CTAOMIM3AIMH COiepKaHHsI OMOMapKepOB TKAaHEBOIO MeTaboI13Ma.

EFFECT OF CARBON DIOXIDE INJECTION ON BLOOD FLOW AND REDUCED
NADH CONTENT IN STREPTOSOTOCIN-INDUCED DIABETES

Zhuravskiy 1.S., Khalepo O.V.

Smolensk State Medical University, Smolensk, Russia, zhuravskiy.iv@mail.ru

The aim. Analysis of changes in blood flow and reduced nicotinamide adenine dinucleotide
(NADH) content during COz injection in rats with streptozotocin-induced diabetes (DM).
Methods. In laboratory rats, DM was modeled, after which the experimental animals received CO>
injections. Hemodynamics in the interdigital artery and in the distal finger area were studied using
high-frequency ultrasound Dopplerography, the state of microcirculation and the content of
NADH were studied using laser Doppler flowmetry and fluorescence spectroscopy.

Results. In rats with DM, the increase in the blood flow velocity in the artery and regional blood
flow was accompanied by an increase in the microcirculation index with a stable NADH content.
A negative relationship was found between peripheral vascular resistance in the regional blood
flow and microcirculation perfusion. In animals receiving CO: the linear velocity indices in the
interdigital artery and the regional blood flow system were lower than in rats with DM. Blood flow
velocity in the finger vessels negatively correlated with perfusion and NADH content..
Conclusion. Hemodynamic disorders recorded by two methods in vessels of different calibers in
DM are generally unidirectional and correlate with the NADH content in tissues. In diabetes
mellitus, carboxytherapy optimizes microhemodynamics, which leads to stabilization of the
content of tissue metabolism biomarkers.
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METO/I BBICOKOYACTOTHOM YJIbTPA3BYKOBOM JOMNILIEPOI'PA®UU JIJISA
HEMHBA3HUBHOM OILIEHKH! PEOJIOT MYECKHUX CBOMCTB KPOBU HA IIPUMEPE
®U3NYECKOW U BUOJIOTUYECKHUX MOJEJIEA

Kosanésa A.A.%, Ilerpumes H.H.2, Ckequna M.A.%, I'pumayena T.I'.?

'HII P®-UMBII PAH, Mocksa, Poccust

TICTI6I'MY um. WLII. TaBnoBa, Cankr-ITerepOypr, Poccus

inf.ann@rambler.ru

esb: u3yyeHne B SKCIIEPUMEHTE PEOJOrMYECKHX CBOMCTB KPOBH METOJOM BBICOKOYACTOTHON
yIIbTpa3ByKoBO# pomrieporpaduu (BY3/I).

Mertoabl: Pa3paboran wuMHTATOp KPOBOTOKAa MHUKPOIMPKYIsTopHoro pycma (MIIP) ¢
UCIIONIb30BaHWeM OuodaHToMa KpoBH (remapuHU3MpPOBAaHHAs KpoBb Kpbic). B pabote
UCTIOJIB30BaHbI 2 SKCIEPUMEHTAIBHBIE MOJEIN HAPYIICHHUS] MUKPOIMPKYJISIIUH: TeMOIUITIOIHS
(') u sputponuTo3 (D) Ha Kpbicax-camiiax ctok Bucrap. OuenuBaiu in Vitro: remarokput (Ht) u
BSI3KOCTh KpoBH (1)); iN VIVO — noka3zarenu kpoBoToka B MLIP koxu kpbic metogom BY3/I.
PesyabraTel. C nomompio Metona BY3]/] Ha umuTarope KpOBOTOKA YAAlOCh OMPEACIUTH
3aBHCUMOCTh paCHpelelieHus KIETOK KpPOBHM TI0 JWama3oHaM CKOPOCTeH TpH Pa3HBIX
PEOJIOTHYECKHUX MOKa3aTensx KpoBH. [lpu uccrnemoBaHusX Ha KpbIcax BBISBICHBI HanOolee
3HA4YMMbIE XapPAKTEPUCTUKU KpoBoTOKa B MIIP, koTOpBIE BapbUpYyHOTCS B 3aBUCHMOCTU OT
M3MEHEHHOM 1 KpoBH B rpynnax [ u 3, K HUIM OTHOCSATCS: CpEHSS CUCTOIMYECKas CKOPOCTh Vas
(p<0,01), cpemusis ckopocth Vam (p<0,001), cpemnsisi oobemHass ckopocth Qam (p<0,001),
uHAeKc compotuBineHuss cocynoB RI (p<0.01), mpomeHTHOE conaep:kaHHE KIETOK KpOBH,
JBIDKYIINXCS B TMana3oHe HUu3Kkoi ckopoctu (p=0,03).

3akmouenne. TakuM 00pa3oM, /J0Ka3aHa BO3MOKHOCTh OIIEHKM HEKOTOPBIX PEOJOrMYECKUX
cBOIcTB KpoBU MeTo oM BY3 /1.

THE METHOD OF HIGH-FREQUENCY ULTRASONIC DOPPLER GRAPHY FOR
NON-INVASIVE EVALUATION OF RHEOLOGICAL PROPERTIES OF BLOOD
USING PHYSICAL AND BIOLOGICAL MODELS

Kovaleva A.A.%, Petrishchev N.N.?, Skedina M.A.%, Grishacheva T.G.?

SSC RF IBMP RAS, Moscow, Russia

Pavlov First Saint Petersburg State Medical University, Saint Petersburg, Russia
inj.ann@rambler.ru

The aim. The experimental study of the rheological properties of blood using high-frequency
ultrasonic Doppler (HFUD).

Methods. The blood flow simulator developed using rats blood biophantom. The following rats
models with altered blood rheology were studied: hemodilution and erythrocytosis. In vitro
evaluation included: hematocrit, blood viscosity; in vivo - blood flow indices in rats skin using the
HFUD method.

Results. Using the HFUD method, the most significant characteristics of blood flow in the
microcirculatory system were identified, which characterize changes in the rheological properties
of the blood.

Conclusion. The possibility of assessing some rheological properties of blood by the HFUD
method has been proven.

© Kogranésa A.A., [lerpumes H.H., Ckenuna M.A., I'puriauesa T.I'., 2025
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MATOITEHETUYECKHUE MEXAHU3MbI PACCTPOMCTB KOHBIOHKTUBAJIbHOM
MUKPOLUPKYJANUHA ITPU CEPAEYHO-COCYJUCTBIX 3ABOJIEBAHUAX
Kozaos B.1.}, Xeiino T.C.%, I'yposa O.A., Kaxosckas T.0.%, JIsicenkona C.B.2
1Poccuiickuit ynusepcuteT Apyxk66 HapoaoB uM. I1.JTymyMmOEl,

2000 «IlenTp TepaneBTUyeckoil odransMonorum», Mocksa, Poccus

Hesslo mcciaenoBanus OBUIO OINPEENIEHIE COMYTCTBYIOIINX HAPYIICHHH KOHBIOHKTHBAIBHOW MHUKPOLMPKYIISIIIAN
(K1) y OonpHBIX, HIIEMHYECKOH OOJIe3HBIO CepAla, THIEPTOHHYECKOW OOJE3HBIO, apTepHalbHON W BEHO3HOM
XPOHHYECKOH COCYIUCTOW HEJOCTATOYHOCTH, IPH CaXxapHOM AnabeTe XPOHHYECKOM, a TakKe MPH MOCTKOBHIHOM
CHHJIpPOME, BBHITIOJIHEHHBIE C TIOMOIIBI0 COBPEMEHHOH OMOMUKPOCKOTTNIECKOH TeXHUKA

Pe3yabTaThl. YCTaHOBJIEHO, YTO B CUCTEME KPOBOOOPALICHUSI MUKPOLIMPKYJISITOPHOE PYCIIO SIBIISIETCS CBS3YIOLINM
3BEHOM MEK/1y apTepUaIbHBIMU U BEHO3HBIMHU COCY/IaMH; B CHITY 3TOT'0 COCTOSIHHE KAaIMJUIIPHOTO KPOBOTOKA 3aBHCUT
oT Oousbioro ymcyia (akTopoB, AEHCTBYIONIMX Ha TKaHEBOM YpoBHe. HemocpeacTBeHHO narodu3moiornyeckue
MEXaHU3MBbl HapyLUIEHUH MHUKPOLMPKYJISIUK MOTYT Pa3BHBATBHCS 110 THITY: a) HapyHICHUs MPUTOKAa KPOBH (KakK B
pe3yJbTaTe ero yCHICHUs IPU apTepUalibHOI THIIepeMUH, TaK U OclabiIeHHs IPUTOKA [TPU apTepHUaIbHOM UIIEMHN);
6) HapymeHHs OTTOKa, CONPOBOXKJAIOIIEroCs, KaK INPaBHJIO, BEHO3HBIM 3aCTOEM; B) IEPBHYHOM NATOIOTHH
KamwusipoB. [lpn pa3snudIHBIX THIAX TEMOIWHAMHYCCKHX PACCTPOHCTB B TMAaTO(PHU3MOIOTHICCKAN MEXaHU3M
BOBJICKAIOTCS HAPYIICHHUS IPOHUIAEMOCTH CTEHKH MHKPOCOCYIOB M TE€MOPEOJOTHYECKHE CIBUTH, MPHUBOAS K
HapaCTAOIICH THIIOKCHH U WIIeMHN TkaHed. Cpenu pa3HbBIX (opM paccTpoiCTB MUKPOIHUPKYILSINHA Pa3IHIat0TCs:
TUIEpeMUYecKast, CIIaCTUYECKasl, CTIACTHKO-aTOHIMYECKAsl, CTPYKTYPHO-IeTeHepaTUBHASA, 3aCTOWHAS W CTa3HUecKasl.
Kaxmas m3 stux (HopM MHUKPOIUPKYISATOPHBIX PACCTPOICTB XapaKTEpU3YeTCs ONPENEICHHBIM COOTHOIICHUEM
CTPYKTYPHO-(DYHKIIOHAJIBHBIX W T'€MOPEOJIOTHECKUX HM3MEHEHUII B MHKPOCOCYAaX, a TaKKe HapyIICHHSIMH HX
OapbepHoil (yHKIMH. BblieneHbl 4eThpe CTENEHH PacCTPOWCTB MHUKPOUMPKYISiuu: | CT. - Jjerkas, KoTopas
XapakTepu3yeTcss KOMIIEHCHPOBAaHHBIMU M3MEHEHHMSIMH B cucTeMe MHKpouupkymsauuu; |l cr. - cpemnersbkenas,
KOTOpasi XapakTepu3yeTcsi CyOKOMIIEHCHPOBAaHHBIMH CTPYKTYPHBIMH M T€MODPEOJOTHMYECKUMHU CABHIAMH, a TaKXkKe
CHU)KEHHEM YpOBHSI MUKpouUpKyysauuu Ha 20 - 25%; 111 cT. - Tspkenast; 41 Hee XapaKTepHbI JeKOMIIEHCHPOBaHHbIE
M3MEHEeHUs B CUCTEME MUKPOIMPKYIISINU U ochableHre TKaHeBOro KpoBoToka Ha 25 - 40%; [V cT. - oueHsb Tskenas;
JUTS Hee XapaKTepHO yrHeTeHHE TKAHEBOTO KPOBOTOKA M Oca0IeHne MUKPOIUPKYIAnuu Oornee dem Ha 40%.

PATHOGENETIC MECHANISMS OF CONJUNCTIVAL MICROCIRCULATION DISORDERS IN
CARDIOVASCULAR DISEASES

Kozlov V.1.%, Kheylo T.S.2, Gurova O.A.%, Kakhovskaya T.0., Lysenkova S.V.?

Peoples' Friendship University of Russia

LLC "Therapeutic Ophthalmology Center", Moscow, Russia

The aim of the study was to determine concomitant disorders of conjunctival microcirculation (CI) in patients with
coronary artery disease, hypertension, arterial and venous chronic vascular insufficiency, chronic diabetes mellitus,
and postcovoid syndrome, performed using modern biomicroscopic techniques.

Results. It has been established that in the circulatory system, the microcirculatory bed is the link between arterial
and venous vessels; therefore, the state of capillary blood flow depends on a large number of factors acting at the
tissue level. The direct pathophysiological mechanisms of microcirculation disorders can develop according to the
following types: a) blood flow disorders (both as a result of its increase in arterial hyperemia and weakening of the
inflow in arterial ischemia); b) outflow disorders, accompanied, as a rule, by venous congestion; c) primary pathology
of capillaries. In various types of hemodynamic disorders, microvascular wall permeability disorders and
hemorheological shifts are involved in the pathophysiological mechanism, leading to increasing hypoxia and tissue
ischemia. There are different forms of microcirculation disorders: hyperemic, spastic, spastic-atonic, structurally
degenerative, stagnant and stasis. Each of these forms of microcirculatory disorders is characterized by a certain ratio
of structural, functional and hemorheological changes in microvessels, as well as violations of their barrier function.
Four degrees of microcirculation disorders are distinguished: Grade | - mild, which is characterized by compensated
changes in the microcirculation system; Grade Il - moderate, which is characterized by subcompensated structural and
hemorheological shifts, as well as a decrease in microcirculation levels by 20-25%; Grade Il - severe; it is
characterized by decompensated changes in the microcirculation system and weakening of tissue blood flow by 25-
40%; Grade IV is very severe; it is characterized by suppression of tissue blood flow and weakening of
microcirculation by more than 40%.

© Kosnos B.1., Xeiino T.C., I'yposa O.A., Kaxosckas T.0O., JIsicenkosa C.B., 2025
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YK 612.423
JIUMOPATUHYECKAS CUCTEMA MO3T'A
Jlobos I'. .
®OI'BYH UuctutyT dusnonoruu um. W.I1. ITaBnosa, Cankr-IletepOypr, Poccus
gilobov@infran.ru

OO6pa3oBaHue U JABWKEHHE JIUM(QBI TOICPKUBAIOT TOMEOCTa3 B PA3IMYHBIX OpPTraHax M TKAHSX.
Jlo HelaBHETO BpEMEHU HaIM4Me JUM(ATHUECKOW CHCTeMBbI B Mo3re oTpuiiainock. B 2015 rogy
Obuta omucaHa T1ceBAOIMM(paTuyeckas CHUCTeMa MO3ra, KOTopas SBISETCS aHaJOroM
muMparuaeckoii cucreMbl B [ITHC. Ota cuctema Obuta Ha3BaHa TIIUM(ATHIECKOM, TOCKOIBKY B €€
o0pa3oBaHuM ¥ (DYHKIIMOHMPOBAHWU MPUHUMAIOT y4YacTHUE TJIMANbHBIE KIETKH, OHAa HMIpaeT
KITFOUYEBYIO POJIb B PETYJISILUN HAPABICHHOTO ABM)KEHUS HHTepcTUlManbHol xuakoct (MCXK),
BBIBEJICHMM METa0OJMTOB M HUMMyHHUTETa Mo3sra. lnmmMdarudeckas cucrema oOecrednBaeT
nepeMenieHre 1epeOpPOCIUHANBHON JKUIKOCTH U3 IEepUapTepHalIbHOTO MPOCTPAHCTBA B
MHTEPCTULIMAIIBHOE MPOCTPAHCTBO Mo3ra, rae oHa cmemmuBaercs ¢ MCX. 3arem sra cmech
JKUJKOCTEH BBIXOJUT U3 [APEHXUMMbl B II€PUBEHO3HbIE NPOCTPAHCTBA, Jalieeé - B
cybapaxHOHMIAIBHOE MPOCTPAHCTBO M B JAJbHEHIIEM yJanseTcs JTUMQPaTHIYECKUMH COCYAaMU
MO3TOBBIX 000JIOYEK U BBIHOCUTCS B IKCTpaKpaHHUAIbHbIC TUM(PATHUYECKHE COCY/bl U LICHHBIC
mumparndeckne y3nbl. [ muMdarudeckas cuctema obecreunBaeT OUYUCTKY MapeHXHUMBI MO3Ta OT
MeTaboIHUTOB, B T.4. OT -aMIIIoOna U Tay-0enka. McciaenoBanus Ha >KUBOTHBIX U JIFOJISIX BBISIBIIIN
HapymeHus rMdaTHaeckoi GyHKIuu npu 6one3nsx AnpureiiMepa u [lapkuacona. Yirydienue
rUM(AaTUYECKOTr0 OTOKAa MOKET CTaTh BaKHOM TEpareBTUYECKOW cTpaTeruei, HampaBlIeHHOU
Ha NMPO(UIAKTHUKY U JI€UEHHE ITHX 3a00JIeBaHUIA.

LYMPHATIC SYSTEM OF THE BRAIN

Lobov G.1.

Pavlov Institute of Physiology, St. Petersburg, Russia
gilobov@infran.ru

The formation and movement of lymph maintain homeostasis in various organs and tissues. Until
recently, the presence of the lymphatic system in the brain was denied. In 2015, the
pseudolymphatic system of the brain was described, which is an analogue of the lymphatic system
in the central nervous system. This system was called glymphatic, since glial cells participate in
its formation and functioning, it plays a key role in regulating the directed movement of interstitial
fluid (ISF), the removal of metabolites and brain immunity. The glymphatic system ensures the
movement of cerebrospinal fluid from the periarterial space to the interstitial space of the brain,
where it mixes with ISF. This fluid mixture then exits the parenchyma into the perivenous spaces,
then into the subarachnoid space, and is subsequently removed by the lymphatic vessels of the
meninges and carried out into the extracranial lymphatic vessels and cervical lymph nodes. The
glymphatic system ensures the cleansing of the brain parenchyma from metabolites, including 3-
amyloid and tau protein. Animal and human studies have revealed disturbances in glymphatic
function in Alzheimer's and Parkinson's diseases. Improving glymphatic flow may become an
important therapeutic strategy aimed at preventing and treating these diseases.

© Jlo6os I'.H1., 2025
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VJIK 616-079.3

OBJIUTEPUPYIOIINI TPOMBAHT UUT, TIPOBJIEMBI JUATHOCTUKH
Macuna U.B., EmanyiisioBa H.B., 3ambinisieB A.A., UerBeprakosa /K.E.

OI'BOY BO «pocnaBckuii rocy1apcTBEHHbIM MEAUIIMHCKUI YHUBEpcUTET» MuH31paBa
Poccuu, Poccus

Leab n3ydyeHue maroreHe3a W KPUTEPHEB JUATHOCTUKU OOJUTEPHPYIOIIETO TPOMOAHTHUHUTA.
Matepuanbl u Metroabl. OOcienoBaHo 115 OONBHBIX OOJUTEPUPYIOIIUM TPOMOAHTUUTOM,
Hcnonp3oBanack yibTpa3ByKOBas JomNIuieporpadusi, OUOICHS KOKHO-MBIIIEYHOTO JIOCKYTa,
OTpeNieJIeHNue CIEeKTpa aHTHUTEJ, KOMILIEMEHTa, KPHUOTJIOOYIMHOB, aHTUreHa (akTtopa (oH
Bunnebpanna u C-peakTUBHOTO Oerka.

Pe3yabTaThl. Haumbosiee IMAarHOCTHYECKH 3HAYUMBIMH KPUTEPHSIMH  OOJIMTEPUPYIOIIETO
TPOMOAHTHHTA, CIICAYET CUUTATh: BO3PACT MOJIOXKE 45 JIET, MYKCKOU I0JI, KypEeHHUE, TIOPAKCHHE
JMICTAIBHBIX OTJIENIOB KOHEUYHOCTEH M Pe3ylbTaThl MOP(HOIOTHIECKOTO UCCIeNOBaHHS. TUITHYHO
BOBJICUCHHE apTEPUH MEJIKOTO U CpelHero kaimmbpa, a Takke TpoMoodaeouT u diaedorpomO03.
Mopdonoruueckum cyOCTpaToM SIBISIOTCS JECTPYKTUBHO-TIPOAYKTUBHBIC WIIM TPOIYKTHBHEIC
TPOMOOBACKYJIMTHI CPEJHUX M MEIKUX apTepHuil U BeH. [Ipu 3THX apTepuuTax yaile BbISBISUIUCH
TPOMOO3bI, @ B CTEHKE TAaKUX apTepHil MMMYHO(DIIOOPECIEHTHBIM METOJIOM OOHApPYKHUBAIHUCH
UMMYHHBIE KoMIUIeKchl. OTMedeHo orcyrcTBue mpu OTA cnenmduyecknx AMarHOCTHYECKUX
TECTOB W TO3UTHBHBIX CEPOJOTMYECKHX MapKepOB, XapaKTEPHBIX [UIS OIpEaesICHHBIX
HO30JIOTMYECKUX (POPM CUCTEMHBIX BAaCKYJIMTOB.

3aki0uyeHue: 3aboneBanue TpeOyeT MYJIbTHIUCIUILTHHAPHOTO 1oxoa B
IUTaHE JIMATHOCTUKHU, HM3YYCHHUs IAaTOTeHe3a M HA3HAYCHUS MAaTOTCHETUYECKOH  Tepamuu ¢
y4acCTHEM PEBMATOJIOTOB U COCYAMCTBIX XUPYPTOB.

OBLITERATING THROMBANGIITIS, PROBLEMS OF DIAGNOSTICS Masina 1.V.,
Emanuilova N.V., Zamyshlyaev A.A., Chetvertakova Zh.E.

Federal State Budgetary Educational Institution of Higher Education “Yaroslavl State Medical
University” of the Ministry of Health of Russia, Russia

The aim: to study the pathogenesis and diagnostic criteria of obliterating thromboangiitis.
Materials and methods. 115 patients with obliterating thromboangiitis were examined,
Ultrasound Dopplerography, biopsy of the skin-muscle flap, determination of the spectrum of
antibodies, complement, cryoglobulins, von Willebrand factor antigen and C-reactive protein were
used

Results. The most diagnostically significant criteria for obliterating thrombangitis are: age under
45, male gender, smoking, involvement of the distal extremities, and the results of morphological
examination. Typically, involvement of small and medium-sized arteries, as well as
thrombophlebitis and phlebothrombosis. The morphological substrate is destructive-productive or
productive thrombovasculitis of medium and small arteries and veins. With these arteritis,
thromboses were more often detected, and immune complexes were detected in the wall of such
arteries using the immunofluorescence method. The absence of specific diagnostic tests and
positive serological markers characteristic of certain nosological forms of systemic vasculitis was
noted in OTA.

Conclusion: The disease requires a multidisciplinary approach in terms of diagnostics,
pathogenesis study, and pathogenetic therapy with the participation of rheumatologists and
vascular surgeons.

© Macuna 1.B., Emanyitiosa H.B., SameimisieB A.A., UerBeprakosa XK.E., 2025
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YK 796.01:612.13
AHAJIN3 KIMHUYECKOI'O IIPUMEHEHUSA PACYHETHOT'O METOJA
OITPEJAEJIEHUA BA3SKOCTHU KPOBH
3ambimnseB A.B.1, Mypasbes A.B.?
®I'BOY BO «SpocnaBckuii TOCYNapCTBEHHBI MEIMIMHCKUNA YHHBEepcUTeT» MHUH3IpaBa
Poccun, fApocnasib, Poccus
2pI'BOY BO «SpocnaBckuii TOCyIapcTBEHHBIH Ilearormdeckmii yamepcurer num. K.JI.
YmuHckoroy, SIpocinasis, Poccus

BBenenue. Bsizkocte kpoBu (BK) siBisiercss ee MHTErpajibHbIM HapamMeTpoM M OMNpeemsieT
TEKy4eCTb, TPAHCIIOPTHBIN MOTEHIHAT U (POPMHUPYET COCYIUCTOE COMPOTUBIECHUE, KaK B HOPME,
Tak 4 npu narojgoruu. CrenoBaTebHO, MOYET ObITh CYLIECTBEHHOW YacTbl IATOTEHE3a
CePICUHO-COCYAUCTHIX 3a0oyeBannii. B Toxe Bpems oneHuBath BK B KiInHHYECKOW MpakTHKE
MPaKTUYECKH HEBO3MOXXHO U3-32 OTCYTCTBHS COBPEMEHHON W3MEPHUTEIILHOW ammaparypsl.
Leabo gaHHOrO HCCleOBaHMs ObUT CpaBHUTENbHBIM aHanu3 daHHbIX BK, momydeHHbIX ee
OpSIMBIM H3MEPEHHEM M PACYeTHBIM criocoOom, mo dopmyinam De Simone W OUEHUTH HX
KIIMHUYECKHE U MPOTHOCTHYECKHE BO3MOKHOCTH. MeToabl. beiin o6cnenoBansl 75 yenosek: 1
rpynna (n=50) 310poBble nuna, 2 rpymnmna (n=25) — 0oJibHbIE ¢ apTepuanbHOi runeprenzue (Al).
[TpoBogunu pacuer BK mnpu BBICOKMX W HH3KHUX CKOPOCTSX caBHra mno Gopmynam, rae
UCTIONIB3YIOTCS TTOKazarenu remarokputa (Het) u koHnenTpamuu Oenka rurazmel. [lapamiensHo
m3mepsuin BK mpoBoaunm Ha KanwuissipHOM BHUCKO3MMETpPE IPU S5 HANPSIKEHUSIX CABUTA.
Pe3yabTaTsl. OOHapy)KeHa CYIIECTBEHHAs MOJOXKUTEIbHAS KOPPEISIIUSI MEXAY MOKa3aTeIsIMu
paccuntanHoii u wu3Mepennoir BK (r~0,75, p<0,01). CnemoBarenbHO, 00a 3THX MeETOAa
OTpe/ieNieHUs] CTaTHUCTUYECKU JOCTOBEPHO BBIABIAIOT MoBbimieHHe BK y OombHbIX Al
3akimouenue. PesynbpraTel uccnenoBanuss BK CBUAECTENBCTBYIOT O TOM, YTO €€ pacyeTHbIC
nokaszatenu mo ¢opmyrne De Simone BBISBISIOT CXOIHBIC MO BEJIWYMHE W HAMPABICHHIO
u3MeHeHus: y OonbHBIX Al ¢ JaHHBIMH, MOJYYEHHBIMH METOJIOM IMPSMOTO €€ H3MEpPEHUSI.
BosmoxxHOoCTh ompenenenust Oenka miuasMbl B HCt ecThb B J1000W KIMHUKE. DTO MO3BOJISAET
IIPUMEHUTD PacUeTHbIN MeTO/ olleHKH BK B KIMHMYECKON IIpaKTHKeE.

ANALYSIS OF THE CLINICAL APPLICATION OF THE CALCULATION METHOD
FOR DETERMINING BLOOD VISCOSITY
Zamyshlyaev A.V. Muravyov A.V.

The aim of this study was to compare the measured and calculated blood viscosity (BV) using De
Simone formulas and evaluate their clinical and prognostic capabilities. 75 people were examined:
group 1 (n=50) healthy individuals, group 2 (n=25) patients with arterial hypertension (AH). BV
was calculated at high and low shear rates using 2 regression formulas, where total protein and
hematocrit (Hct) were used. A significant positive correlation was found between the measured
and calculated BV. Both of these methods of determination statistically reliably determine the
increase in blood viscosity in AH. The research results indicate that the calculated BV according
to the De Simone formula reveal their changes in AH patients that are similar in magnitude and
direction to the data obtained by the direct method. The ability to determine plasma protein and
Hct is available in any clinic. This allows the use of the calculated method for assessing BV in
clinical practice.

HccnenoBanue BHINOIHEHO TpH (prHAaHCOBO# nmoepxke Poccuiickoro Hay4Horo ¢poHaa
(rpanT Ne25-15-00172)

© 3ampinuisie A.B., Mypasbes A.B., 2025
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VYJK 616.12-008.331.1
CHUXEHHUE TOJEPAHTHOCTHU K HEOIIPEAEJIEHHOCTH Y MTAIIMEHTOB C
APTEPUAJIHOM T'MNEPTEH3UEN
UerseprakoBa K.E., UerBeprakos 10.B., 3ambinisieB A.B.
OI'bOY BO AI'MY; Poccus, 150000 SApocnains, yin.PeBomtonnonnas, 5

BBenenne: Huzkas TONEPaHTHOCTh K HEOMPEACICHHBIM COOBITHSM B KH3HU HPHUBOJIUT K
MOBBIIICHUIO OOINEH TPEBOXKHOCTH, CTpaxy Iepel HEU3BECTHBIM, TPYAHOCTH K TPHHSATHIO
PELICHU. [MomoOHast OCOOEHHOCTh JIMYHOCTH MOXET CIOCOOCTBOBATH  PAa3BUTHUIO
MICUXOCOMAaTHYECKHUX 3a00JICBAaHHIA.

[eab: OIECHUTH yPOBEHBb TOJICPAHTHOCTH K HEONPEICIEHHBIM COOBITHSIM Y TMAaIlMEHTOB C
apTepuaibHOl runeprensuei (Al).

Matepuanbl u MeToabl: obcienoBano 61 maruenToB ¢ Al 35 myxunH, 26 KeHITMHA, BO3PACT
41,6 [19;62] ner, aprepuanbHas runepreH3us 1-2 cremenu, maureabHocts AT 2,8 [1;15] mer.
Bcem nanmenTam ObUIO MPOBEACHO (U3UKATBHOE 00CIEOBAHUE, YIBTPa3ByKOBOE IYIICKCHOE
CKaHUPOBAHME AapTEPUN TOJOBBI M IICH, 3XOKAPIMOCKONHS, TECTUPOBAHHE I10 wiKane
monepanmuocmu K Heonpeoenénnocmu Maknetina MSTAT-I.

Pe3yabTaThl W 00CY:KI€HHE: B HCCIICAYEMOW TPYIIE MAalMeHTOB HU3Kas TOJEPaHTHOCTh K
HEOIPEEeICHHBIM COOBITHUSAM JKHU3HU acCOLMUpPOBAJIaCh C 0OoJjiee BBICOKUMH  ITU(ppaMu
aprepuanbHoro nasneHus ( R = - 0,38 npu p < 0,05 ), a Takke ¢ yBenuueHueM o0bEMa JIEBOTO
npencepaust (R = - 0, 31 npu p < 0,05). JlanHOE HWCcnenoBaHue MOKA3aJI0 , 9YTO y MAIlCHTOB C
HU3KOH TOJICPAHTHOCTBIO K HEOINPEICICHHOCTH Yalle JUAarHOCTUPOBAIHUCH T'€MOJIMHAMHYCCKU
3HaUMMBbIC JAe(opMaliii BHYTPEHHUX COHHBIX apTepuid, KaK IMPOSBICHHUE THUIIEPTOHUYCCKOM
makpoanruomnatuu (R = -0, 55, mpu p < 0,05).

BbIBO/IBI: CHIDKEHUE TOJICPAHTHOCTH K HEOTPEICIICHHBIM CUTYAIUSIM XKH3HU Yy ManueHToB ¢ Al
COTIpsiKEH ¢ 0oJiee TSHKEIbIM TeUEHHEM apTepHalIbHOM TMIEPTEH3UH U MOPAKEHUEM OpPTaHOB —
MHILICHEH.

KiioueBble c/10Ba: TOJIEPAHTHOCTH K HeEOINpedeJeHHOCTH, apTepHabHasi TUINEPTEeH3HUs,
KapIHOBACKYJISIPHAS MATOJOTHA

REDUCED TOLERANCE TO UNCERTAINTY IN PATIENTS WITH ARTERIAL
HYPERTENSION

Chetvertakova Zh.E., Chetvertakov Yu.V., Zamyshlyaev A.V.

YaSMU; Russia, 150000 Yaroslavl, Revolyutsionnaya str., 5

Introduction: Low tolerance to uncertain events in life can contribute to the development of
psychosomatic diseases.

Objective: to assess the level of tolerance to uncertain events in patients with arterial hypertension
(AH).

Materials and methods: 61 patients with hypertension were examined: 35 men, 26 women, age
41.6 [19;62] years, AH stage 1-2, duration of hypertension 2.8 [1;15] years. All patients underwent
physical examination, ultrasound duplex scanning of the arteries of the head and neck,
echocardioscopy, testing according to the MacLean uncertainty tolerance scale MSTAT-I. Results
and discussion: in the study group of patients, low tolerance to uncertain life events was
associated with higher blood pressure (R = - 0.38 at p < 0.05), as well as with an increase in the
volume of the left atrium (R = - 0.31 at p < 0.05). Patients with low tolerance to uncertainty were
more often diagnosed with hemodynamically significant deformations of the internal carotid
arteries (R = - 0.55, at p < 0.05).

Conclusions: A decrease in tolerance to uncertain situations in life in patients with hypertension
is associated with a more severe course of arterial hypertension and damage to target organs.

Key words: tolerance to uncertainty, arterial hypertension, cardiovascular pathology

© Yerreprakosa JXK.E., Uerseprakos 10.B., 3amemumsice A.B., 2025
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YIK 612.15

ABTOMATHU3UPOBAHHBIN AHAJIN3 MUKPOPEOJIOTHUYECKHUX CBOMCTB
3PUTPOIIMTOB B NOTOKE IN VITRO C HCITIOJIb3OBAHUEM HEMPOCETEMN
Jagsinun A.W.L, Jlyrosuos A.E.l, Ilpuesxes A.B.., Mypasbes A.B.?

MockoBcknii rocyapcTBeHHsIH yHHBepcuTeT nMeHn M.B. JlomoHocoBa, Mocksa, Poccnst
2dI'bOY BO «SpocnaBckuii TocyaapcTBeHHbIH Mefaroruueckuii yausepceureT uM. K1
Ymmnackoroy», Apocnasib, Poccus

Leablo macTep-kiacca  sBIAETCS  JEMOHCTpalds  HeHpoceTeBOoro  moaxona i
BBICOKOITPOM3BOIUTEILHOTO aHAIM3a PACIIPEACTICHUS dpUTPOLUTOB (D) 10 1ehopMHUPYyEeMOCTH U
KMHETUKU UX arperaiuu/ae3arperaiuu B IOTOKe B ICKYCCTBEHHOM MHKpOKaHale.

Mertoabl. Mcnonb3yercss onTUueckas MUKPOCKONUS B MPOTOYHOM Kamepe ¢ MOTOKOM KIIETOK
yepe3 MUKpPOKaHAI BBICOTOM 8 MKM JIJIsl MCCIIEZIOBaHUS JBYMEpPHOU arperanuu U 80 MKM - Aiis
nedopmupyemoctu. M3o0paxkenuss obpabareiBaroTcsi ¢ momoiibio Heripocetn Cellpose-SAM,
MOOOY4YeHHOW [UIsi CerMEHTAluu JeOPMUPOBAHHBIX OSPUTPOIMTOB M HMX arperartoB Ha
MHUKPOCKOIIHBIX N300paXeHUSIX.

PesyabTaTsl. [lokazaHo, yTo pazpaboTaHHbIl M0aAX0A 3)PEKTUBHO CETMEHTUPYET O, BBISBISSA
0COOEHHOCTH B WX pacrpeneneHud 1o aegopmupyemMocTtH. [leMoHCTpupyercss crnocoOHOCTh
METO/Ia BBISBJIATH Manble (hpakuuu ciaabo gepopmupyronmxces 3, GUKCHPOBAHHBIX TIIyTapOBBIM
anpaeruaoM. Takke IOAXO0J TO3BOJIAET OIPENeNsATh KWHETHKY arperamuu/Ie3arperanud u
pacmpezieieHue arperaToB O MO UX pa3Mepy B pa3IUYHBIX cpefax (Iuiasma, JeKCTpaH) U Moclie
¢dukcauuu.

3akaouenue. HeiipoceTeBoit moaxon oOecmedrBaeT BBICOKOMPOU3BOJUTENBHBIN — aHaIHU3
neGOopMHPYEMOCTH M arperaudd D W TEpPCIEeKTHBEH IS JAMArHOCTHKH IaTOJOTHYECKUX
U3MEHEHUH D, MOHUTOPUHIA TepaliK U NEePCOHAIN3UPOBAHHONW MEIUIUHBI.

Baaropapaoctu. Pabora Obuta BeINoHEHa npu (UHAHCOBOW MOJIEpKKe rpaHTa Poccuiickoro
Hay4yHoro ¢gonaa Ne 25-15-00172.

AUTOMATED ANALYSIS OF RED BLOOD CELL MICRORHEOLOGICAL
PROPERTIES IN FLOW IN VITRO USING NEURAL NETWORKS

Ladynin A.1.%, Lugovtsov A.E.}, Priezzhev A.V.1, Muravyov A.V.?

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

2yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
ladynin.ail9@physics.msu.ru

The aim of this master class was to demonstrate a neural network approach for high-throughput
analysis of red blood cell (RBC) deformability distribution and their aggregation/disaggregation
kinetics in flow within an artificial microchannel.

Methods. Optical microscopy in a flow chamber is employed, with cells flowing through
microchannels. An 8 pm high microchannel is used for 2D aggregation studies, and an 80 um high
one for deformability. Images are processed using the Cellpose-SAM neural network, which has
been fine-tuned for segmenting deformed RBCs and their aggregates in microscopic images.
Results. The developed approach is shown to effectively segment RBCs, revealing characteristics
in their deformability distribution. The method's ability to identify small fractions of poorly
deformable, glutaraldehyde-fixed red blood cells is demonstrated. Furthermore, the approach
allows for the determination of aggregation/disaggregation kinetics and the size distribution of
RBC aggregates in various media (plasma, dextran) and after fixation.

Conclusion. The neural network approach enables high-throughput analysis of RBC deformability
and aggregation, and holds promise for the diagnosis of pathological red blood cell changes,
therapy monitoring, and personalized medicine.

© Jlageiaun A ., JIyrosuos A.E., IIpuesxer A.B., Mypasser A.B., 2025
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JANHAMUKA MOP®PODPYHKIHUOHAJBHOI'O COCTOAHUA APTEPUAJIBHOI'O
PYCJIA Y MYXK4YUH C BBICOKUM HOPMAJIBHBIM APTEPUAJIBHBIM
JTABJJEHUEM/APTEPUAJIBHOM TUNEPTEH3UEN n XPOHUYECKUM
I'ACTPUTOM HA ®OHE TEPAIIUU PEBAMHUIINIOM

A M. Kopones!, A.A. ®enoposuu’ 2, A.JO. T'opmxos!, M.I". Yanmu?®, A.B. Crpenkxonal, O.M.
Jpankuna’

IOTBY  «HanuoHaNbHBI  MEIMIIMHCKHH  HCCIIEI0BATEbCKHI LIEHTp  Tepanuu U
npoduIaKkTHIecKoi MeauIuHbey Munsapasa Poccun, Mocksa, Poccus;

2OI'BY I'HI P® «MHCcTHTYT MeauKo-6uosorudeckux npodiaem» PAH, Mocksa, Poccus
dr.korolev.andrei@gmail.com

Heab: u3yuuts BiusHue pedamunuaa (300 mr/cytr 2 kypca mo 8 Hemeiab) Ha COCTOSHUE
MUKPOIHUPKYISIIUN KOXH Yy MYXYHH C BBICOKMM HOPMAaJbHBIM apTePHAIBHBIM JIaBJICHUEM
(AJl)/apTepuanbHoii runepren3ueid (Al') 1 XxpoHUYecKUM racTputoM. MaTrepuaiabl 1 MeTObI:
102 myxuunam (42 [35; 47] neT) BBINOIHEHO: BUACOKAMTUILIAPOCKOIIHS, JIa3epHAs JOMILIICPOBCKasI
dbnoymerpus B kKoxe mpenrieubs, goromneruzmorpadus (OII), CMAJl. ChopmupoBano 2
TPYIIIBL: TPyHIa UHIHOUTOPOB MPOTOHHON momiiel (n=51) u rpynmna pedamunuaa (PI) (n=51).
Pe3yabTaThl: nocie Kypca tepanuu B rpymie PI" ormedanocs moctoeproe (p<0,05) yBenuyenue
pa3Mepa nepuKanuuIIpHON 30HbI Ha 9,7%, yMeHbIIIEHUE CTPYKTYPHOU IUIOTHOCTH KalUJUIIPHOU
cetru Ha 11,8%, yBenuuenue ypoBHS TKaHeBoM mnepdy3un Ha 12,33% U HYTpUTHUBHOMN
HANpaBJICHHOCTH MHUKPOKpOBOTOKa Ha 49,15%, ymenbienune nepdy3noHHO 3¢ HeKTHBHOCTH
KapAuanbHOro Mexanusma Ha 18,41%, cTenmeHu mpupocta TKAaHEBOIO KPOBOTOKA IMPH Mpode ¢
apTepuanbHOM OKKIto3uel Ha 9,54% u oducnoro auacronuyeckoro AJl (IAJ) na 6,1% — ¢ 82
[80; 84] mm pt.ct. 7o 77 [72; 85] mm pr.cT. I[lo ganueiM ®III" nOCTOBEpPHBIX U3MEHEHUI HE
BBISIBJICHO. 3aK/04eHue: pedaManu] cnocoO0CTByeT yMeHblIeHUI0 ypoBHS JIA/ 1 MOBBIILIEHUIO
MeTa0OoJIMYecKoro obOecredyeHus TKaHeW 3a cyeT MHTEHCH(UKAUUKW  HYTPUTHUBHOTO
MHUKPOKPOBOTOKA Y MY>KYHH C BBICOKMM HOpMalibHBIM AJI/AT 1 XpOHHUECKUM TaCTPUTOM.

DYNAMICS OF THE MORPHOFUNCTIONAL STATE OF THE ARTERIAL BED IN
MEN WITH HIGH NORMAL BLOOD PRESSURE/ARTERIAL HYPERTENSION AND
CHRONIC GASTRITIS DURING REBAMIPIDE THERAPY

Korolev A.l., Fedorovich A.A., Gorshkov A.Yu., Chashchin M.G., Strelkova A.V., Drapkina O.M.
Objective: to study the effect of rebamipide (300 mg/day, 2 courses of 8 weeks) on cutaneous
microcirculation in men with high normal blood pressure (BP)/arterial hypertension (AH) and
chronic gastritis. Material and methods: 102 men (42 [35; 47] yrs) underwent
videocapillaroscopy, laser Doppler flowmetry in the forearm, photoplethysmography (PPG), 24-
hour ABPM. Two groups were formed: a proton pump inhibitor group (n=51) and a rebamipide
(RG) group (n=51). A repeat examination was performed after the course of therapy. Results: in
the RG group, there was a significant (p<0.05) increase in the size of the pericapillary zone by
9.7%, a decrease in the structural density of the capillary network by 11.8%, an increase in the
level of tissue perfusion by 12.33% and the nutritional direction of microcirculation by 49.15%,
a decrease in the perfusion efficiency of the cardiac mechanism by 18.41%, a decrease in the
degree of tissue blood flow increase after the arterial occlusion by 9.54% and office diastolic BP
(DBP) by 6.1% - from 82 [80; 84] mmHg to 77 [72; 85] mmHg. According to the PPG no
significant changes were found. Conclusion: rebamapide decreases DBP and increases in the
metabolic supply of tissues due to the intensification of nutritional microcirculation in men with
high normal BP/AH and chronic gastritis.

© Kopones A.U., ®enoporuy A.A., I'opmikos A 0., Yamma M.T'., Ctpenkosa A.B., [Ipankuna O.M., 2025
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B3AUMOCBA3b MEXIAY JAE®OPMUPYEMOCTBIO 3JPUTPOLIUTOB U HUX
CPOACTBOM K KHCJIOPOAY B YCJIOBUSAX I'IIO- U THIIEPOKCHUHA

Axyanu H.B.}, Copoka A.B.!, 3unuyk B.B.?

! PecriybnmkaHCKnii HaydHO-TIPAKTHYECKHIl IIEHTp criopTa, Munck, Pecry6nmka Benapych

2 Yupesxaenue oopazoBanus «[poIHEHCKHII TOCY1apCTBEHHBIH MEIUITMHCKHI YHHBEPCUTET, T.
I'poano, Pecniyonuka benapych

akulichn@gmail.com

Heab: onpenencHne B3aUMOCBSI3H MEXKIY 1e(HOPMHUPYEMOCTHIO SPUTPOIIMTOB U UX CPOJCTBOM K
KHUCJIOPOJ1y B YCIIOBUSAX TUIIO- U THIIEPOKCHUH.

Metoabl. B yciioBusiX THUIO- M THUICPOKCHH, CO3JaBacMbIX IN VItr0 MPOBOIMIM OICHKY
neOpMUPYEMOCTH 3PUTPOIIUTOB YEIOBEKa M MX CPOJICTBA K KUCIOpody. B skcnepumente
MCIIOJIH30BaJIaCh MPOTOYHAS [IUTO(PIIYOPUMETPHUS U ONTHYECKASI CIIEKTPOCKOIIHUS.

Pe3yabTaThl. YCTaHOBIEHO, YTO B YCIOBHUSIX HOPMOKCHH KJIETKH C BHICOKOH J1e(hOpMUPYEMOCTHIO
uMenu MeHblnyro goito  ¢pakuuu HbOz. B yCcloBUSX THUNOKCHM «PHUTHUIIHBIC» KICTKU
XapaKTepU30BAINCh OOJIBIIUM CHI)KEHHEM JOJIM OKCUTreMorinoOuHa sputpouutoB. [lpu
TUIEPOKCUU (ppakius TeMOrjIo0MHA BEIPOCIa B OOOMX THITAX KIETOK, PA3IMYAIONIMXCS I10
nedopMUPYEMOCTH, HO OOJBUIMI MPUPOCT OTMEUYEH B KIETKAX C BBICOKOH CIHOCOOHOCTBIO K
nedopmaruu.

3akaouenue. JlehopMUpPyeMOCTh ASPUTPOLIUTOB B YCIOBUSX THUIO- U THIEPOKCHUU MPSIMO
MIPOMOPIIMOHAIILHO BIIMSET HA CPOJCTBO IEMOIIOOMHA K KUCIOPOAY. B yCIOBHSIX HOPMOKCUHU
3aBHCHUMOCTh OOpaTHO MPOMOPLUUOHANBHAS, U DJPUTPOLUTHI C BBICOKOW CIIOCOOHOCTHIO K
nedopMaIuy Py TUIEPOKCHU UMeTH 0obIinyio o0 HbO:.

RELATIONSHIP BETWEEN ERYTHROCYTE DEFORMABILITY AND OXYGEN
AFFINITY UNDER CONDITIONS OF HYPO- AND HYPEROXIA

Axulich N.V.1, Soroka A.V.%, Zinchuk V.V.2

! Public institution «Republican Scientific and Practical Center of Sports». Minsk, Belarus

2 Grodno State Medical University, Grodno, Belarus

akulichn@gmail.com

Purpose: To determine the relationship between erythrocyte deformability and oxygen affinity
under hypoxic and hyperoxic conditions.

Methods: Deformability and oxygen affinity of human erythrocytes were evaluated under hypoxic
and hyperoxic conditions created in vitro. Flow cytofluorimetry and optical spectroscopy were
employed for this experiment.

Results: It was found that, under normoxic conditions, cells with high deformability had a smaller
HbO> fraction. Under hypoxic conditions, 'rigid' cells exhibited a greater decrease in erythrocyte
oxyhaemoglobin. Under hyperoxia, the haemoglobin fraction increased in both cell types, but a
greater increase was observed in cells with high deformability.

Conclusion: Erythrocyte deformability under hypoxic and hyperoxic conditions directly affects
haemoglobin's affinity for oxygen. Under normoxic conditions, however, the dependence is
reversed: erythrocytes with high deformability had a greater proportion of HbO, under hyperoxic
conditions.

© Axymna H.B., Copoka A.B., 3unuyk B.B., 2025
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MUKPOCOCYIUCTBIE OTBETHI HA OKKJIIO3UOHHYIO IMTPOBY VY ) KEHIUH C
PA3HBIM YPOBHEM ®HU3UYECKON PABOTOCHHOCOBHOCTH

Aptemenko 10.10.

OI'bOY BO  «pocnaBckuil  TOCyJapCTBEHHBIA  IMEIAarOru4ecKMid  YHHUBEPCUTET  UM.
K.J.Ymmunackoro», Spocnasis, Poccus

uliaartemenko@mail.ru

Heab: uzydeHne 0ocoOEHHOCTEH MHUKPOCOCYIUCTBIX DPEAKIHi Ha OKKIIO3UOHHYIO Mpo0y Yy
JKEHIIIMH C pa3HBIMH ypOBHEM (Qu3ndeckoil padorocmocobHoctr. Metoabl. B uccrnenoBanuu
MPUHSIIM y4acTUe KEHIIUHBI-T00pOBOJIBIEI B Bo3pacte 19-24 roga. IlepByto rpyrmiy coctaBuiu
YKSHILMHBI, PETYJSIPHO 3aHUMaromuecs ¢putHecoM He MeHee | roma (N=14). B rpynmy 2 Bouwm
HETPEeHHUPOBaHHbIE >KeHUIMHBI (N=14). PaboToCrOCOOHOCTh OMpEeAensii € HCHOJIb30BAHUEM
Benoapromerpuueckoro tecra PWCizo. Ilapamerper ML onenuBamm MeTOAOM J1a3epHOU
nomriepoBckoit  guoymerpun  (JIAD) ©Ha mnopratuBHoM ananu3atope «JIA3MA I1Oy».
Oxkxiro3noHHas mpobda Bkitoyana 3anuck JIJId-rpamMmmel B TeueHne 9 MUHyT: 3 MUH. — ITOKOH, 3
MUH. — OKKJIIO3Us, 3 MUH. — BoccTaHoBleHue. Pesyabrarsl. Uunekc PWCi7o B rpynme 1 Obin
Bhime Ha 18%, yem B rpymnme 2 (p<0,01). Benmnunna nepdy3un B mokoe ObUI1a MeHbIIE B Tpymie 1
Ha 40% (p<0,05), B mepuoj OKKIIIO3UHU 3HauUeHue nepdy3uu B rpynmnax Obuid OJU3KH M0 CBOUM
3HaYeHHUsSM, a B MaKCHUMaJbHBI TMOKa3aTeiab, MJOCTHTHYTBIH B TMPOLECCE Pa3BUTHUSA
MOCTOKKJIFO3UOHHOM rurnepemun, Obl1 MeHblne Ha 46% (p<0,05), uem B rpymme 2. Peseps
KalUIIPHOTO KPOBOTOKA B TPYMIAX CTATHUCTHYECKU 3HAYMMO HE paziuyaics. 3akjiaodyeHue. Y
JKEHIIUH, 3aHUMAIOMIMXCS (UTHECOM M HUMEIOUMX OoJee BBICOKHA YypOBEHb (PHU3UUECKOMH
paboTococOOHOCTH, UCXOAHBIE U MAKCUMAIIBHO IOCTUTHYTHIE MIPH MPOBEICHUH OKKIFO3UMOHHOM
npoObl MoKa3aTenu nepgy3uu ObUTM MEHBIIIE, YeM B IpyIIe MEHee TPEHUPOBAHHBIX JIHII.

MICROVASCULAR RESPONSES TO OCCLUSION TESTING IN WOMEN WITH
DIFFERENT LEVELS OF PHYSICAL PERFORMANCE

Artemenko Yu.Yu.

Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
uliaartemenko@mail.ru

The aim: to study the features of microvascular reactions to an occlusion test in women with
different levels of physical performance. Methods. The study involved female volunteers aged
19-24 years. The first group consisted of women who regularly engaged in fitness for at least 1
year (n=14). Group 2 included untrained women (n=14). Performance was determined using the
PWC170 bicycle ergometric test. The MC parameters were evaluated using laser Doppler
flowmetry (LDF) on a portable LASMA PF analyzer. The occlusion test included recording an
LDF gram for 9 minutes: 3 min. — rest, 3 min. — occlusion, 3 min. — recovery. Results. The
PWC170 index in group 1 was 18% higher than in group 2 (p<0.01). The amount of perfusion at
rest was 40% lower in group 1 (p<0.05), during the period of occlusion, the perfusion values in
the groups were close in their values, and in the maximum index achieved during the development
of postocclusive hyperemia was 46% lower (p<0.05) than in group 2. The reserve of capillary
blood flow in the groups did not significantly differ. Conclusion. In women who were engaged in
fitness and had a higher level of physical performance, the initial and maximum perfusion values
achieved during the occlusion test were lower than in the group of less trained individuals.

© Apremenko 10.10., 2025
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OIIEHKA JE®OPMHUPYEMOCTH SPUTPOLIUTOB Y JETENA C BPOHXHAJIbBHON
ACTMOMH

AceeBa E.Bl., I'enne H.A'., Bepesxkanckmii I1.B., Epmonnnckuii 1152, Jyrosuos A.E?,
Ipuesxaen A.B.2

IdIAOY BO «lepsblit MocKkoBCKHMit FOCY1apCTBEHHBIH MeIMIIMHCKUN YHHBEPCUTET UMEHH
N.M. CeuenoBa» MunucTepcTBa 3apaBooxpaneHust Poccuiickoit @eaepannn (Ce4eHOBCKUT
VYuusepcurer); 119435, r. Mocksa, yn. bonbiast [Tuporosckas, a. 2, ctp. 4.

Ousnueckuit  (akynprer, MOCKOBCKHH TOCYJapCTBEHHBIH yHHBEpPCUTET HMeHH M.B.
Jlomonocoga; 119991, I'CII-1, Mocksa, Jlenunckue ropsl, MI'Y umenu M.B. JlomonocoBa, g1oM
1, ctpoenue 2, pusndeckuit pakynpreT. liza.romantseva@yandex.ru

Leabi0 1aHHOTO HCCNEAOBaHUS SBISETCS OIEHKAa OOpaTHMOIl arperaieil SpUTPOLUTOB U UX
CIOCOOHOCTH K JehopMaIiiu y IeTer ot 6 10 18 JeT ¢ TshKenoi u cpeqHeTsHKeNI0 OpOHXUaTbHON
actmoii (bA), mony4aromux pa3IuyHyko JEKapCTBEHHYIO TePaIluio.

Metoabl. OneHka arperaiioHHBIX U Je(QOPMALMOHHBIX CBOMCTB H3MEpSUIach C IOMOIIBIO
Ja3epHoro arperomerpa-aedopmomerpa sputporutoB RheoScan. MccnenoBanuch aBe rpymimsl
nanueHToB ¢ BA, mony4daroniye ToJbKo 0a3UCHYIO TEPANHIO U JOTIOTHUTENIBHO K 0a3UCHOM T€HHO-
WHXXEeHEepHYI0 Ononoruyeckyto tepanuto (I'MBIT).

Pe3yabTaTsl. beuio ycTaHOBIEHO, UTO arperaius TPOMOOIIMTOB YBEJIMYEHA JIJIsl MAITUEHTOB ¢ BA,
KOTOpBIE JOMOJHUTENBHO K OaszucHoil Tepamuu mnonydanu [UBIT (p<0,05).Y namueHTOB,
nonyvaromux MBIl 3HadeHus arperalii TPOMOOIIMTOB HE OTIMYAINCH OT pe(epeHCHBIX.
HedopmupyemocTtsb 3puTpoiuToB B rpyme aereid Ha [ MBI Opiia craTucTHYeCKH 3HaYMMO BBIIE
10 CPAaBHEHUIO C 3HAYEHUSMHU y MALMEHTOB, MOJIYYalOIIKX TOJIbKO 0a3UCHYIO TEPAIUIO.
3akaouenue. [louck crpareruid nans  JedeHuss bBA, yYUTBHIBAIOIIUX  OCOOEHHOCTH
MUKPOLMPKYJIALIUU U TEMOPEOJIOTHH, OCTAETCS aKTyaJIbHBIM HaIlpaBJI€HUEM UCCIIEJOBaHUM.

ASSESSMENT OF ERYTHROCYTE DEFORMABILITY IN CHILDREN WITH
BRONCHIAL ASTHMA

Aseeva E.V.1., Geppe N.A.1,, Berezhansky P.V.1., Ermoolinsky P.B.2., Lugovtsov A.E.2.,
Priezhaev A.V.2

1Federal State Autonomous Educational Institution of Higher Education “First Moscow State
Medical University named after

[.M. Sechenov” of the Ministry of Health of the Russian Federation (Sechenov

University); 119435, Moscow, Bolshaya Pirogovskaya St., 2, building 4.

Faculty of Physics, Lomonosov Moscow State University; 119991, GSP-1, Moscow, Leninskie
Gory, Lomonosov Moscow State University, house 1, building 2, faculty of physics.
liza.romantseva@yandex.ru

The aim of this study is to evaluate the reversible aggregation of erythrocytes and their ability to
deform in children aged with severe bronchial asthma (BA) receiving various drug therapies.
Methods. Aggregation and deformation properties were measured using the RheoScan laser
aggregometer-deformometer of erythrocytes. Two groups of patients with BA were studied: those
receiving only basic therapy and, in addition to basic therapy, genetically engineered biological
therapy (GEBT).

Results. It was found that platelet aggregation was increased in patients with BA who, in addition
to basic therapy, received GEBT (p < 0.05). In patients receiving GEBT, platelet aggregation
values did not differ from the reference values. Erythrocyte deformability in the group of children
on GEBT was statistically significantly higher compared to the values in patients receiving only
basic therapy.

Conclusion. The development of complex approaches to the treatment of BA, taking into account
the properties of microcirculation and hemorheology, remains relevant.

© Aceesa E.B., I'entme H.A.., Bepexanckuii I1.B., Epmonunckuii ILB., JIyrosuos A.E., IIpueskace A.B., 2025
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N3MEHEHUE MUKPOLUPKYJIALUNU KOXHU KPbIC HA PABHBIX CTAIUAX
3KCHEPUMEHTAJIBHOM JUC®YHKIIAU ITIOYEK

Bepecunesa O.H.

®OI'BOY BO «lepsoiii Cankt-IlerepOyprckuii rocyaapCTBEHHBIM MEIMIIMHCKUNA YHUBEPCUTET
umM. akaj. W.I1. [TaBnoBay, Cankr-IletepOypr, Poccus

beresnevaolga@list.ru

Leab paboThI - OLIEHUTH HYHKIIMOHATIBLHOE COCTOSTHUE COCYI0OB MUKPOLIUPKYJISTOPHOTO pycia
KOXkH y Kpbic WisStar Ha pa3HbIX CTaUsIX Pa3BUTUS AUCHYHKIIMU TOYCK.

Metoabl. MccnenoBaHbl KpBICHI, IMOJABEPTHYTHIE PE3CKIHMHM Y4 WIM 5/6 Macchl IMOYEYHOMN
napeHxumsl. Koutponewm ciayxunu noxHoonepuposanssle (JIO) sxuBoTHbie. Cpok SKCIIEPUMEHTA
coctaBun 2 u 4 mecsina nocie HeppakTomun (HD). OnennBanu napaMeTpbl MUKPOIUPKYIISIIIN
(MIIP) B KOXe METOJOM JIa3epHOW JOIUICPOBCKOHM (ioymeTpun 10 U mocie uoHodopesa
anetmixonuHa (AX) u wutponpyccuaa Hatpus (HIT). Ha ocHoBaHMU OIIEHKM CHEKTPalbHBIX
XapakTepucTuK (iaykryanuii mokaszarens MIIP, momydeHHBIX ¢ momolnbio BeiiBrier-ananmsa,
pPacCUUTHIBAIIU BEIMUMHY SHAOTEIHATBLHOT0, HEHPOT€HHOT'O U MHOTEHHOT'O TOHYCA.
Pe3yabTaThl. PasHunbl mo ucxomHomy mokazarento mepdysun (M) Mexay rpynnamu He
BbIsBIIeHO (p>0,05). Ilpu nporpeccupoBanuy AUCPYHKIMU MOYEK SHAOTENHANbHBIH (3/4, 2 Mec-
75,07+4,3;  5/6, 4 mec -109,13+5,31; JIO-71,08+4,6), neiiporennsiii (66,51+4,1; 82,12+6,1;
55,81+4,7; cOOTBETCTBEHHO) W MHUOTCHHBIN (64,23+4,2; 76,84+4,6; 58,16+4,4 COOTBETCTBEHHO)
TOHYC Bo3pactany, a peakuun Ha AX n HII cHrkanuce.

3akaouenue. Pa3BuTre qUCyHKIMY TOYEK MPUBOIUT K MOBBIIICHUIO TOHUYECKHUX BIMSHUNA Ha
cocynel. HD compoBOoXkmaeTcsi CHUKEHHEM PEAKTUBHOCTH MHKPOCOCYIOB KOXH  Ha
Ba30/MJIaTaTOPHBIE areHThl. J[aHHbIE W3MEHEHHUs HaumbOoJee BBIPAKEHBI HA TMO3JIHUX CTAJMSIX
MaTOJIOTHH TIOYEK.

CHANGES IN SKIN MICROCIRCULATION IN RATS AT DIFFERENT STAGES OF
EXPERIMENTAL KIDNEY DYSFUNCTION

Beresneva O.N.

First Pavlov St.-Petersburg State Medical University, Saint Petersburg, Russia
beresnevaolga@list.ru

The aim of the work is to evaluate the functional state of the vessels of the microcirculatory bed
of the skin in Wistar rats at different stages of kidney dysfunction development.

Methods. The study involved rats subjected to resection of % or 5/6 of the renal parenchyma mass.
Sham-operated (SO) animals served as controls. The experimental period was 2 and 4 months after
nephrectomy (NE). Microcirculation (MCR) parameters in the skin were assessed using laser
Doppler flowmetry before and after iontophoresis of acetylcholine (ACh) and sodium
nitroprusside (NP). Based on the assessment of the spectral characteristics of the fluctuations of
the MCR index obtained using wavelet analysis, the magnitude of endothelial, neurogenic and
myogenic tone was calculated.

Results. No differences in baseline skin perfusion (M) were found between the groups (p>0.05).
With the progression of renal dysfunction endothelial (3/4, 2 months - 75.07 + 4.3; 5/6, 4 months
-109.13 +5.31; LO - 71.08 + 4.6), neurogenic (66.51 + 4.1; 82.12 + 6.1; 55.81 + 4.7; respectively)
and myogenic (64.23 + 4.2; 76.84 + 4.6; 58.16 + 4.4, respectively) tone increased, and reactions
to ACh and NP decreased.

Conclusion. The development of renal dysfunction leads to an increase in tonic effects on vessels.
NE is accompanied by a decrease in the reactivity of skin microvessels to vasodilator agents. These
changes are most pronounced in the late stages of renal pathology.

© bepecuera O.H., 2025
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BJIAUAHUE CEPOBOJOPOJA HA HUSMEHEHHME MHUKPOPEOJJIOI'MYECKOI'O
HOBEJIEHUSA SPUTPOLIUTOB B HOPME U IIPU IMTATOJIOTUHU: BEPOSTHBIE
CUI'HAJIBHBIE IIYTHU
BoJukosa E.JI.
®OI'bOY BO «pocnaBckuii rocy1apCTBEHHbIN M1€1arOrM4eCKiil yHUBEPCUTET
uMm. K. JI. Ymmuckoroy, Apocnasns, Poccus
kaprovchuk@ramblerl.ru

Heabo 1aHHOTO HCCJIeI0BaHHMsI ObLIO M3ydeHUE BIMSHUA JOHOpa cepoBoaopona (H2S) Ha
nedopmupyeMocts (I9) u arperanuto 3puTpouuToB (AD) B HOPMAIBHBIX U MATOJOTHYECKHX
YCIIOBUSIX U BBISICHEHHE CUTHAJIIBHBIX MEXaHU3MOB €T0 JEHCTBUS.

Metoasl ucciaenoBanus. V3ydueHne MUKPOPEOIOTMYECKHX HW3MEHEHHUH OSPUTPOLUTOB IMOJ
BIIMSHUEM JoHOpa H2S 1 pyrux coequHeHuid MPOM3BOIUIOCH B OIBITax IN VItro ¢ 3pUTpOIUTaMu
3/I0pPOBBIX JIMI] U MALIMEHTOB C apTepuanbHoi runepreHsued (Al') m u30bpITOUHOIN Maccol Tena
(M36MT). o u mocne nHKyOaIuu 3puTPOLUTOB C COSTUHEHUSMU peructpupoBaiu /12 u AD.
PesyabTaTsl. JJoHop cepoBogopona (NaHS) Bo Bcex Tpex rpymnmax qoctoBepHoO yBenuauBai /19
B mpenenax 6-9% (p<0,01). Couerannoe neiictBue aonopoB H>S u NO (HIIH) BbisBhsiio
noctoBepHo Oonbmuii mpupoct J1D (10-11%). AD mox aeiictBuem H2S BbIpakeHHO CHIKAIACH
Ha 24-40% (p<0,05). ITpu neitcteun (NaHS+HITH) camxenne AD cocrasuiio 30-51% (p<0,05) B
Tpex pas3HbIX rpymmnax. Merunenossiid cuauii 1 L-NAME nocrtoBepro cHmkamu JID na 2-3%.
[Tokazarenn AD He OBUIM CTAaTUCTUYECKH JAOCTOBEPHBIMU. [IeiicTBHE KIOTpHMa30Jia BHI3bIBAJIO
cumxkenue 113 na 2% (p<0,05).

3akaouenue. [lpu neiictBuum H>S Ha 3pUTpOIMTHI BeeX TPEX SKCIEPUMEHTANBHBIX TPYII
noBbIimeHue JID u cHmxkenne AD TPOUCXOIMIO Ha CX0KHE BETUYMHBL, C YIETOM TOTO, YTO ATH
MOKa3aTely MepBOHAYATbHO OBLTM HEraTWBHO M3MEHEHBI Y JIMI] C matoiorueil. BepostHo, mpu
3ToM B sputporutax peanusytorcss ['1l-cGMPcurnanpHplii myTh W y4acTBYIOT
KanpIuii3aBUCUMBbIE KanueBble kaHanb! (["apaomn kaHambn).

EFFECT OF HYDROGEN SULFIDE ON CHANGES IN THE MICRORHEOLOGICAL
BEHAVIOR OF ERYTHROCYTES IN NORMAL AND PATHOLOGICAL
CONDITIONS: PROBABLE SIGNALING PATHWAYS

Volkova E.L.

Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
kaprovchuk@ramblerl.ru

The aim of this study was to investigate the effect of hydrogen sulfide (H.S) donor on red blood
cell deformability (DE) and aggregation (AE) under normal and pathological conditions and to
elucidate the signaling mechanisms of its action.

Methods. The study of the microrheological changes in erythrocytes under the influence of the
H2S donor and other compounds was carried out in vitro experiments with erythrocytes of healthy
individuals and patients with arterial hypertension (AH) and excess body weight (OBE). Before
and after incubation of erythrocytes with the compounds, DE and AE were recorded.

Results. Hydrogen sulfide donor (NaHS) significantly increased DE in all three groups by 6-9%
(p<0.01). Combined action of H2S and NO donors (SNP) revealed significantly greater increase
in DE (10-11%). AE under the action of H2S significantly decreased by 24-40% (p<0.05).
Conclusion. When H2S acted on erythrocytes of all three groups, the increase in DE and the
decrease in AE occurred by similar values, taking into account that these indicators were initially
negatively changed in individuals with pathology. Probably, in this case, the GC-cGMP
signaling pathway is realized in erythrocytes and calcium-dependent potassium channels (Gardos
channels) are involved.

© Bouxosa E.JI., 2025
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CBs3b BA3ZKOCTU U MUKPOPEOJIOTUYECKUX IMMAPAMETPOB KPOBHU IIPU
CEPAEYHO-COCYIUCTBIX 3ABOJIEBAHUSAX

I'epuiman MLK., Makcumos M.K.

QenepalibHOE  TOCYIapCTBEHHOE OMOJKETHOE 00pa3oBaTelbHOE  YUPEXKICHHUE BBICIIETO
obpa3zoBanusi «MOCKOBCKHI TocydapcTBEHHbIN yHuBepcuTeT uMenu M. B. JlomonocoBay,
Mocksa, Poccus

mgersh22@gmail.com

Heabro 1aHHOTO MCCIEIOBAHUS 3aKI0YAIACh B UCCIIEIOBAHUM B3aUMOCBSA3U MEX]y BSI3KOCTBIO
KPOBH M MHKPOPEOJOTMYECKUMHU MapaMeTpaMu, TAKUMHU KaK 'eéMaTOKPUT U UHJEKC arperaiuu,
MIPH CEePJICYHO-COCYAUCTHIX 32a00JICBAHUSX.

Mertoapbl. brina n3zydena 6a3a gaHHbIx 1abopatopuu buomenuuHckoit GOTOHUKH, colepsKariast
napameTpbl MaIllUEHTOB C CEPACUYHO-COCYIUCTHIMU 3a00JIEBAHUSIMU, a TaK)Ke OBLIM MOCTPOCHBI
rpaduKu, UIUTIOCTPUPYIOLINE COOTBETCTBYIOUINE 3aBUCUMOCTH i 113 manueHTos.
Pe3yabTaTsl. B xo11e nccnenoBanus ObUTH BRISIBJICHBI 3HAUUMbIEC KOPPEIALIMHA MEKTY BI3KOCTHIO
KpPOBH U F€MATOKPUTOM, a TaK)KE€ MHIEKCOM arperaiyy 3pUTPOLUTOB. ITU 3aBUCUMOCTH MOKHO
OOBSICHUTH TE€M, YTO YBEIMYECHHE YHUCIIA SPUTPOLIUTOB B KPOBOTOKE IMPHUBOJMUT K IOBBIIICHUIO
BA3KOCTH, B TO BpeMsl KaK YCHJICHHE CIOCOOHOCTH SPHUTPOLIMTOB K OOPAa30BAHUIO OOPATHUMBIX
MEXKJIETOUHBIX CBSI3€H TaKKe OKa3bIBAET MPSIMOE BIUSHUE HA BI3KOCTh KPOBSHOW CPEJIbI.
3akiaroueHue. B pesynbrare mpoBeACHHOTO HCCIEAOBAaHNUS BBISBICHA CTATUCTUYECKU 3HAUMMAs
MOJIOKUTEIbHAS KOPPETSAIU MEXKIY BI3KOCTbIO KPOBH U YPOBHEM I'eMaTOKPHUTA, 00YCIOBICHHAS
YBEJIMYEHUEM KOJIHUYECTBA SPUTPOIUTOB B 00IIEM 00beME KPOBH, YTO MPUBOAUT K MOBBIILICHUIO
e€ Bs3KOCTH. Takke yCTaHOBJIEHA IOJOKUTENbHAs KOPPEJALMS MEXIY BS3KOCTHIO KPOBH U
WHJEKCOM arperanuyd SpUTPOLMTOB, YTO YKa3bIBa€T HA NPSIMYK) 3aBUCUMOCTb: YE€M BBILIE
CKJIOHHOCTh JPHUTPOIMTOB K OOpa30BaHUIO OOpaTUMBIX CBsI3€H, TeM OOJbIINE 3HAYEHUS
MIPUHUMAET BA3KOCTh KPOBHU.

THE RELATIONSHIP BETWEEN BLOOD VISCOSITY AND MICRORHEOLOGICAL
PARAMETERS IN CARDIOVASCULAR DISEASES

Gershman M.K., Maximov M.K.

Lomonosov Moscow State University, Moscow, Russia

mgersh22@gmail.com

The aim of this study was to investigate the relationship between blood viscosity and
microrheological parameters, such as hematocrit and aggregation index, in cardiovascular
diseases.

Methods. The database of the Biomedical Photonics Laboratory containing parameters of patients
with cardiovascular diseases was analyzed. Graphs illustrating the corresponding dependencies
were constructed for 113 patients.

Results. The study revealed significant correlations between blood viscosity and hematocrit, as
well as erythrocyte aggregation index. These dependencies can be explained by the fact that an
increase in the number of erythrocytes in the bloodstream leads to an increase in viscosity, while
an enhancement of erythrocytes' ability to form reversible intercellular bonds also has a direct
impact on the viscosity of the blood medium.

Conclusion. The study revealed a statistically significant positive correlation between blood
viscosity and hematocrit level, caused by an increase in the number of erythrocytes in the total
blood volume, which leads to an increase in its viscosity. A positive correlation was also
established between blood viscosity and erythrocyte aggregation index, indicating a direct
relationship: the higher the tendency of erythrocytes to form reversible bonds, the higher the
blood viscosity values.
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NU3MEHEHUSI ®OPMBI ITYJIbCOBOM BOJIHBI HA ®OHE JIOKAJIBHOM
TEIIJIOBOM ITPOBHI Y MAIIMEHTOB C CAXAPHBIM JJUABETOM

I'naskos A.A.L Jlanuran [.I'.Y, Keun C.2, Kpacyiuna K.A.L, Kosaaésa I0.A.L,

Porarkun JI.A.!

1TBY3 MO «MockoBckuii 0671aCTHOM HayYHO-UCCIEN0BATENbCKUH KIMHUYECKHI HHCTHTYT HM.
M.®. Bnagumupckoro», Mocksa, Poccus

2 KuTaiickuii yauBepcuTeT Hayku u Texuuku, Cywxkoy, Kuraii

aaglazkov@bk.ru

Llesb nccneoBaHus 3aKII0YANIaCh B U3YYEHUN JUAarHOCTUYECKON MHPOPMATUBHOCTH Pa3IMYHbIX
XapaKkTEepPUCTHK  (OPMBI  IYJIbCOBOH  BOJHBI,  3apETUCTPUPOBAHHOH C  MOMOILBIO
¢doromnerusmorpapuu (PIII'), mpu JOKaTBLHOM TEIJIOBOM TECTE Yy HAIMEHTOB C CaXapHbIM
nuaberom 2 tuma (CL2).

Metoabl. B uccnenoBanue BkimoueHo 45 oOcneayembix: 15 310poBbIX 100poBoiibLEB, 14
nanpentoB ¢ CJI2 u amaberuueckoir perunomnaruend, 16 maumentoB ¢ CI2 u cuHIpoMOoM
nuabetnueckoit ctonbl. Curnanst OIIIT peructpupoBaiyu Ha NogylIeyKe OOJIBIINX MAIbLEB CTOI
JI0 U BO BpeMs JOKaJbHOro HarpeBa Koxu oT 32°C nmo 42°C. AHaiu3 CUTHAJIOB BKJIHOYAN
MYJIBTUT'aYCCOBYIO JI€KOMIIO3ULIMIO, PAcU€T NPOU3BOAHBIX CUTHAJIA U Pa3IMYHBIX BPEMEHHBIX
MHTEPBAJIOB I1YJILCOBOI BOJIHHBI.

Pe3yabTaThl. Bo Bcex Tpéx rpymnmnax ObUIO BBISBICHO 3HAYMMOE U3MEHEHUE (POPMBI ITyJIbCOBOM
BOJIHBI Ha (poHe HarpeBa. OTMEUAIOCh 3HAYMMO 00Jiee BBHIPAKCHHOE YCHIICHHE AMKPOTUYECKOM
BBIEMKHU Y 3/I0pPOBBIX 0OC/IelyeMbIX B cpaBHEeHUH ¢ nanueHtamu ¢ C/12. 3MeHeHus ocTalbHbIX
nokasarenei y nauueHToB ¢ C/12 Taxxe ObUIM MEHEE BBIPAXKEHBI, YEM Y 3/10POBBIX 100pOBOJIBLIEB,
0COOEHHO y OOJIBHBIX C CHHAPOMOM JIMa0ETHYECKOM CTOIBI.

3akirouyenue. JIokanbHBIN TEMJIOBOM TECT MO3BOJIET BBIABIATH (DYHKIIMOHAIBbHBIE U3MEHEHUS
IIyJIbCOBOM BOJIHBI, aCCOLMMPOBAHHBIE C MHMKPOCOCYAMCTHIMU HapymeHusMu npu CJ12. Mel
1oJjlaraéM, 4To MPUMEHEHHE JIOKAJIbHOTO HarpeBa MOKeT MOBbICUTH MHGopMaTHBHOCTH DIII" B
CKPUHUHT€ U MOHUTOPUHTE COCYTUCTBIX OCIOKHEHUH Y MALUEHTOB C CaXapHbIM J1Ha0ETOM.

PULSE WAVEFORM CHANGES DURING LOCAL THERMAL HYPEREMIA IN
PATIENTS WITH DIABETES MELLITUS

Glazkov A A%, Lapitan D.G.}, Xin X.2, Krasulina K.A.l, Kovaleva Y.A.}, Rogatkin D.A.*
! Moscow Regional Research and Clinical Institute ("MONIKI")

2 University of Science and Technology of China, Suzhou, China

aaglazkov@bk.ru

The study examined how the pulse waveform, recorded using photoplethysmography (PPG),
changes during a local heating test in individuals with diabetes. Participants were recruited into
three groups: healthy volunteers (n = 15), patients with type 2 diabetes and diabetic retinopathy (n
= 14), and patients with type 2 diabetes complicated by diabetic foot syndrome (n = 16). PPG
signals were recorded from both big toes while the skin temperature gradually increased from
32 °C to 42 °C. Significant differences in the PPG waveform response to heating were observed
among all the three groups. A key finding was the increased prominence of the dicrotic notch
during heating, which was most noticeable in the healthy group, less marked in those with
retinopathy, and nearly absent in patients with diabetic foot syndrome. These results suggest that
analyzing PPG waveform dynamics during thermal stimulation could serve as a useful method for
evaluating microvascular impairment in diabetes.
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3ABUCUMOCTH ITOKA3ATEJIEH MUKPOIIUPKYJISIIUA U TUPEOUTHOT' O
CTATYCA HA ®OHE ®W3NUYECKOMN HATI'PY3KH PASBHOM HHTEHCUBHOCTH
I'ony0eBa A.T'.

OI'bOY BO «CapaTtoBckuii TOCyHapCTBEHHBIM MEAWIMHCKUANA yHUBEpcuTeT uMeHn B. U.
PazymoBckoro» MunucrepcTBa 3apaBooxpanenust Poccuiickoit ®denepanuu, Capatos, Poccust
annal7.09@mail.ru

Leabo aaHHOTO HCCHEAOBaHUSA ObUIO H3yuyeHHE (U3UOJIOTMYECKON POIM HOIUPOBAHHBIX
TOPMOHOB HIUTOBUAHON >K€JI€3bl B MEXaHW3MaXxX aJanTallud MUKPOLMPKYISIUUA K PAa3TUUYHBIM
pexxuMaM (PU3HUECKON Harpy3KH.

Metoabl. TeopeTudeckuii 0030p U aHAIU3 HAYYHOU TUTEPATYPHI.

Pe3yabTaThl. MUKPOLIMPKYISATOPHOE PYCIIO UTPAET KIIOYEBYIO pOJib B 00ECHeUYeHUU TPOPUKU
TKaHEeH, B ATOM CBsI3M €ro (yHKIMOHAJIBHBIC PE3EPBbl KPUTHUYECKU BAXKHBI MPHU aJalTallud K
M3MEHEHUIO PEKUMA ABUTATEIbHOW aKTUBHOCTU. ATaNITALIMOHHBIE PEAKIIMM MUKPOLUPKYIISILIUU K
WU3MEHSIOIIMMCS  YCIIOBUSIM OKPYXKAIOIICH CpeAbl KOHTPOJIUPYIOTCS CIOKHBIM KOMILJIEKCOM
HEPBHBIX U T'yMOPAJIbHBIX PETYIATOPHBIX MEXAHU3MOB.

AHanmyM3  HAay4yHOM  JUTEpaTyphl BBIABHI, YTO  THIOTAJaMO-TUNO()HU3aPHO-TUPEOUTHAS
SHJOKPUHHAsI OCh MOET OKa3bIBaTh KAK CTPECC-PEATU3YIOLINNA, TaAK U CTPECC-TUMUTUPYIOIIUNA
a(dekT.

3akaouenue. PasHoHampaBiieHHBIE JaHHbIE 00 W3MEHEHUW KOHIICHTPAIMM HOIUPOBAHHBIX
TOPMOHOB TIPH  CTpecce, OOYCIOBIMBAIOT AaKTyalIbHOCTh JANbHEUIINX HCCIICIOBAHUM,
HaIlpaBJIEHHBIX Ha YTOYHEHUE POJIMU IIUTOBUIHOM KeJie3bl B aJaTalliy OpraHu3Ma K pa3jiM4HbIM
pexkuMaM Gu3ndecKkoil Harpy3ku. KpoMe Toro, ciieryetT OTMETHTb, 4TO 3a00JICBaHUS IIIUTOBUTHON
JKeJe3bl SBISIOTCS OJHOM M3 CEPbE3HBIX MEIUKO-COLUATIbHBIX MPOOIEM MO BCEMY MHUPY, T.K.
UMEIOT BBICOKYIO PacCHpOCTPAHEHHOCTh W IIUPOKUN CHEKTP KIWHUYECKUX TIPOSBICHUA U
MOCJIECTBHM.

DEPENDENCE OF MICROCIRCULATION AND THYROID STATUS INDICATORS
ON THE BACKGROUND OF PHYSICAL ACTIVITY OF VARYING INTENSITY
Golubeva A.G.

Saratov State Medical University named after V. I. Razumovsky Ministry of Health of the Russian
Federation, Saratov, Russia

annal7.09@mail.ru

The aim of this study was to study the physiological role of iodized thyroid hormones in the
mechanisms of adaptation of microcirculation to various modes of physical activity.

Methods. Theoretical review and analysis of scientific literature.

Results. The microcirculatory system plays a key role in ensuring tissue trophism, and therefore
its functional reserves are critically important in adapting to changes in the mode of motor activity.
The adaptation reactions of microcirculation to changing environmental conditions are controlled
by a complex set of nervous and humoral regulatory mechanisms. An analysis of the scientific
literature has revealed that the hypothalamic-pituitary-thyroid endocrine axis can have both stress-
realizing and stress-limiting effects.

Conclusion. The multidirectional data on changes in the concentration of iodized hormones under
stress determine the relevance of further research aimed at clarifying the role of the thyroid gland
in the body's adaptation to various modes of physical activity. In addition, it should be noted that
thyroid diseases are one of the serious medical and social problems worldwide, as they have a high
prevalence and a wide range of clinical manifestations and consequences.
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METABOJIMYECKHUE 1 MEMBPAHHBIE IIOKA3ATEJIA DPUTPOLIUTOB
KAPIUOXUPYPIMYECKHUX BOJIBHBIX ITPU JEVMCTBUU MOJIEKYJISIPHOI'O
BOAOPOJA U OKCHUJIA A30TA B XOJAE UCKYCCTBEHHOI'O
KPOBOOBPAIIIEHUA

Neproruna A.B.%, ITos10308a A.B.%, lomuun C.E.%, [Iuuyrun B.B.?

L®rAOY BO «HHI'Y um. H.U. Jlo6aueBckoroy, HikHuit Hogropoa, Poccus

2I'BY3 HO «HUU — CKKB um. akagemuka B.A. Koponésa», Huxxuuit Hosropon, Poccust
derugina69@yandex.ru

Ilenb: M3y4uTh IOUHAMUKY META0OJIMYECKOW AaKTMBHOCTH M IPOLECCHI JIMIONEPOKCHIALMU
IPUTPOLIUTOB Mpu BozaekicTBuM okcuaa azota (NO) u monekynsipaoro Bonopoaa (Hz) B mponecce
IPOBE/ICHUS ONEPaLMii ¢ UCII0JIb30BAaHUEM UCKYCCTBEHHOI0 KpoBoobOpaiueHus (MK).

Mertonel. MccnenoBanu konnieHTpauuu AT® u M/IA B apuTponTax naleHToB B X0O€ ONepaluii
Ha Kianadax cepaua npu nmogade NO (40 ppm) u Hz (1,2 ppm) B okcurenarop ammapara UK.
Pesynbratel. B xone nposenenus onepanuu ¢ MK y manueHTOB perucTpupoBalIoCh YCUIIEHUE
JUIONEPOKCUJIAIIMM U CHUXKEHHUE METAab0INYecKOoi akTUBHOCTH B spuTpouutax. [Ipu aedictun
NO u Hz BeisiBiieH poct koHIeHTpanuss AT®, 4To cOMpOBOKIATOCH CHIPKEHHEM KOHLIEHTPAIHN
MJIA B kieTkax, 0oJyiee BhIpaKeHHO npu AeiictBuu Hp. BeposaTHO, aHTHOKCHUIAaHTHBIE CBOHCTBA
ra3oB OIPEACIAIOT BOCCTAHOBJIICHME PEIOKC-IIOTEHLMAda B JOPUTPOLUTAX M IIOBBILICHHE
AKTUBHOCTH INIMKOJIM3a ¢ yBeaudyeHneM KoHueHTpauuu ATO.

3axmtouenue. Poct konnentpanuu AT® HanpasiieH Ha MOAJIEP)KaHUE HOHHOTO U CTPYKTYpPHOTO
romMeocraza " COXPaHHOCTh SPUTPOLIUTOB, 4TO obecreunBao yIydlICHHUE
KHACIIOPOATPAHCIIOPTHON ~ (YHKIIMM  KPOBH W MPOSBISUIOCH  CHIDKEHHEM  YacTOTHI
HOCJIEONEePAIMOHHBIX OCIOKHEHUH Y KapIUOXUPYPTUUECKHX OOJIbHBIX.

Pabora BrmonHeHa pu puHAHCOBOH moaepxkke rpanta PH® Ne 25-15-20083.

METABOLIC AND MEMBRANE INDICATORS OF ERYTHROCYTES IN CARDIAC
SURGERY PATIENTS UNDER THE ACTION OF MOLECULAR HYDROGEN AND
NITRIC OXIDE DURING ARTIFICIAL CIRCULATION

Deryugina A.V.%, Polozova A.V.}, Domnin S.E.2, Pichugin V.V.?

! Lobachevsky University, Nizhny Novgorod, Russia

2 Academician Korolev Cardiac Surgical Hospital, Nizhny Novgorod, Russia

The aim of the work was to study the dynamics of metabolic and oxidative processes in
erythrocytes under the influence of nitric oxide (NO) and molecular hydrogen (H2) during
operations with artificial circulation (AC).

Methods. ATP and MDA concentrations in erythrocytes of patients were examined during heart
valve surgery. Nitric oxide (40 ppm) and molecular hydrogen (1.2 ppm) were supplied to the
oxygenator of the AC machine. Results. Increased lipoperoxidation and decreased metabolism in
erythrocytes were in patients undergoing surgery with IR. At action there were observed similar
dynamics in the change of indices: ATP concentration increased and MDA concentration
decreased in erythrocytes of patients at action of NO and H2. The action of H2 was stronger.
Probably, antioxidant effects of gases determine the restoration of redox potential in erythrocytes
and increase of glycolysis activity and ATP concentration. Conclusion. The increase in ATP
concentration determines ionic and structural homeostasis and erythrocyte preservation. It
provided improvement of oxygen transport function of blood and was manifested by decreased
incidence of postoperative complications in cardiac surgical patients. The work was performed
under the grant of the Russian Science Foundation Ne 25-15-20083.
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OIIEHKA KOPPEJISIIMOHHBIX CBSI3EM MEXIY HHU3KOYACTOTHBIMHA
KOMIIOHEHTAMM KOXHOW MHMKPOIEMOJIMHAMUKH W KWHETHKOM
TEHEPAIIMM A®K Y MBIIIENA C MOJEJIBIO CAXAPHOI'O TMABETA 2 THITA
Moxuna A.P.L, I'punesnu A.A.l, Ceseproxuna M.C.1?, Cepos J.A.>%, Cadponona B.I'.%,
Tankanar A.B.!

Yucruryr 6nodusuxu knerkn PAH - o6ocobnennoe mompasnenenne GI'BYH ®UIL ITHIBA
PAH, r. [lymuno, Poccust

2Punmman ®TBYH THI[ P® MucTuTyra GHOOpPraHMYECKOW XMMHM HMM. aKaJeMHKOB M.M.
[emskuna u F0.A. OBunnnukosa PAH, 1. [lymuno, Poccus

3OI'BYH ®ULL «MHCcTUTYT 0611t Gpusuku um. A.M. ITpoxoposa PAH», . Mocksa, Poccust
Dyukina.a.r@gmail.ru

Ieap - OUEHUTH B3aMMOCBA3b KOMIIOHEHTOB PETYJSLUU KOXHOW MHMKPOI€MOAMHAMUKU C
KHHETHKOH (haronuTos-3aBucumoii reuepaunn APK B KpoBU MBIIIEH C T€HETHUECKOW MOJAEIbIO
caxapaoro quabera 2 tuna (C/12T), npuHUMaBIINX YKCTYIO BOAY, MeT(OpPMHUH Win L-aprunuH.
MeToabl. AHaIM3UPOBAIN CIIEKTPAJIbHBIE KOMIIOHEHTHI 3HJ0TeNHanbHoro (E), HeliporenHoro
(N), muorennoro (M) u Maiieposckoro (Mr) puTMOB B KOKe 3a/IHEH JIaTlbl )KUBOTHOTO IO TAHHBIM
Ja3epHON JOMIUIEPOBCKOM (prroymMeTpun U KHHETUYECKHE [TapaMeTpbl OTBETOB KJIETOK B LIETIbHOM
KPOBH Ha OIICOHU3UPOBaHHKIHN 3uMo3aH (03, 15,6-250 MKT/MIT) 110 KPUBBIM JIFOMHHOI-3aBUCUMON
XEMWIIOMUHECLIEHLIUY.
PesyabTaTsl. BoisiBnena ymepennas koppensiuus CoupMeHa MexXay KuHeTHKo# renepanun APK
U KosiebaHussMu MuUKkporemoiuHaMuku B N-, E-, Mr-unTtepBanax B rpymnmnax «Boja», «L-aprununy,
«MeT(hOPMHHY» Y 37J0POBBIX MBI, 1 B M- 1 Mr-unTepBaiax B rpymmax «Boaa», «L-apruaun»
npu C/I2T, coOTBETCTBEHHO, B 3aBUCUMOCTH OT KOHIeHTparuu O3.
3akiaroyenue. KOMIOHEHTHl pETyIsUU KOXKHOM MHUKPOT€MOJMHAMUKH MBIIIEH YMEPEHHO
B3aMMOCBSI3aHbI C aKTUBHOCTBIO (haronutoB KpoBU. C/I2T n3MeHseT 3TH KOMIOHEHTHI, YTO MOXKET
OBITH MapKEPOM META0OINYECKUX HAPYLICHH.

Hccnenoanue noaaepxano Poccuiickum HayuHbIM (oHI0M (TpanT Ne22-15-00215-11).

ASSESSMENT OF CORRELATIONS BETWEEN LOW-FREQUENCY COMPONENTS OF
SKIN MICROHEMODYNAMICS AND ROS GENERATION KINETICS IN MICE WITH TYPE
2 DIABETES MELLITUS

Dyukina A.R.%, Grinevich A.A.%, Severyukhina M.S.12, Serov D.A.*®, Safronova V.G .},

Tankanag A.V.!

nstitute of Cell Biophysics of RAS, Pushchino, Russia

?Branch of Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Pushchino, Russia

3Prokhorov General Physics Institute, Moscow, Russia

The aim was to evaluate the relationship between the low frequency components of skin
microhemodynamics regulation and kinetics of phagocytosis-dependent ROS generation in blood of mice
with a genetic model of type 2 diabetes mellitus (T2DM) taking pure water, metformin or L-arginine.
Spectral components of endothelial (E), neurogenic (N), myogenic (M) and Mayer (Mr) rhythms of skin
microhemodynamics of the hind paw on laser Doppler flowmetry data and kinetic parameters of cell
responses in whole blood to opsonized zymosan (OZ, 15.6-250 ug/ml) on luminol-dependent
chemiluminescence curves were analyzed. Depending on OZ concentration moderate Spearman
correlations were revealed between kinetics of ROS generation and N-, E-, Mr-oscillations in the healthy
“water”, “L-arginine”, “metformin” groups, respectively, as well as M- and Mr-oscillations in the T2DM
“water” and “L-arginine” groups, respectively. The components of murine skin microhemodynamics
regulation were moderately related to blood phagocyte activity. The disease changed these components,
which can be a marker of metabolic disorders.

© Mroxuna A.P., I'punesud A.A., Ceeproxuna M.C., Cepos I.A., Cadponosa B.I'., Taukanar A.B., 2025
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INOPTATUBHBIN JIABEPHBIV ATPETOMETP JJIAA UBSMEPEHUS ATPEI' ALITUA
SPUTPOIIUTOB

Epmosaunckuii ILB.Y, Ymepenxos JI.A.l, Makcumos M.K.%, JIyrosuos A.E.},

Ipuesxes A.B.!

IMI'Y umenu M.B. JlomonocoBa, Mocksa, Poccust, 119991, Jlenunckue ropsl 1.1, ctp. 2
ermolinskiy.pb15@physics.msu.ru

Heab paHHOM paboThl 3aKioyajach B CO3/JaHUM pabOTAIOLIEr0 MakeTa I[OPTaTUBHOIO
SPUTPOLMTAPHOTO arperoMeTpa, KOTOPBI CIIOCOOEH OIIEHWBATh arperanvoHHbBIC TapaMmeTphbl
SPUTPOLIUTOB U UMEET PsIJl IPEUMYILIECTB 10 CPABHEHUIO C aHAJIOTaMH.

Mertoabl. [TopratuBablil (20x15x15 cM) na3epHblil arperoMeTp KpoBH C JIA3€pOM JIIMHON BOJIHBI
650 HM 1 BUOpHIMHAMMKOM JUJIsl CO3/1aHUS CIIBUTOBBIX HANPSDKEHUH B KIOBETE, JOCTATOYHBIX JJIS
Jie3arperaiuy oopasia KpoBH.

Pe3yabTaThl. Briepebie Obl10 MPOJEMOHCTPUPOBAHO MIPUMEHEHHE BUOPALMOHHOIO MEXaHHU3Ma
Jie3arperai SpUTPOIUTOB Ui M3MEPEHHUsl THCTepe3nca arperamuu/ae3arperaiuy, HIHpHHA
KOTOPOIo Ul 3J0pOBOrO JIOHOpa cocTaBuia mopsaka 22,5%. M3mepenusi, npoBeieHHbIE Ha
pobax KpOBU 370POBBIX JIIOJIEH MOKa3aJid MOBTOPSIEMOCTb PE3YJIbTAaTOB B IOCIIEI0BATEIbHBIX
9KCHEPUMEHTAX; OTHOCUTENIbHAS OIPEIIHOCTh ONPEAEICHNs NHIEKCa arperalui SpUTPOLUTOB U
BpeMeHH arperanuu cocrasuia 11%.

3akirouenue: Co3aH HOBBIM MOPTATUBHBIN Ja3€pHBIN SPUTPOLUTAPHBIA arperoMeTp, BKIOYas
U3MEpUTENIb U IPOrpaMMHOE OOECIeUeHUE, KOTOpBIE MO3BOJISAIOT HM3MEPATH arperaluoHHbIE
apaMeTpbl IPUTPOLIMTOB, B TOM YHCIIE MTApaMeTP, XapaKTEPU3YIOLINHA IMCTEPEe3UC MPOLECCOB UX
arperanuu/nezarperaiui.  CrenaHHpli MakeT mnpubopa OTIMYACTCS BBICOKHMM  yPOBHEM
KaCTOMH3aIUH, a TAK)KE BO3MOXKHOCTBIO OBICTPOM U JIErKOH 3aMEeHbI KOMIUIEKTYIOIIUX.
Baaronapuocru: JlanHas palGorta Obula BbINOJHEHA NpU (UHAHCOBOM MOJAJEP)KKE TIpaHTa
Poccuiickoro Haygnoro gonaa Ne 25-15-00172.

PORTABLE LASER AGGREGOMETER FOR MEASURING RED BLOOD CELL
AGGREGATION

Ermolinskiy P.B.%, Umerenkov D.A.%, Maksimov M.K.!, Lugovtsov A.E., Priezzhev A.V.!
!Lomonosov Moscow State University, Moscow, Russia, 119991, Leninskie gory, 1, building 2
ermolinskiy.pb15@physics.msu.ru

The aim of this work was to develop a working layout of portable red blood cell (RBC)
aggregometer capable of measuring RBC aggregation parameters, with several advantages over
existing analogs.

Methods. A portable (20x15x15 cm) RBC aggregometer with a 650 nm wavelength laser and a
vibrodynamic mechanism to generate shear stress in the cuvette sufficient to disaggregate a blood
sample.

Results. For the first time, the use of a vibration mechanism of RBC disaggregation was
demonstrated to measure the aggregation/disagregation hysteresis, which for a healthy donor was
about 22.5%. Studies performed on the blood of healthy people showed reproducible results in
consecutive measurements; the relative error of aggregation index and aggregation time
parameters was 11%.

Conclusion. A new portable laser RBC aggregometer and software were developed to measure
RBC aggregation parameters, including the parameter characterizing the hysteresis of RBC
aggregation/disaggregation processes. The working layout of the device offers a high degree of
customization and allows for quick and easy component replacement.

© Epmomunckuii [1.B., YMmepenkos JI.A., MakcumoB M K., JIyroBuos A.E., [Ipuesxes A.B., 2025
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HOBBIE NEPCIIEKTUBBI HOCUMOMN MOJU®UKALINN AHAJIN3ATOPOB
JA3EPHOM JONIIVIEPOBCKOM ®JIOYMETPUHU U ®JITYOPECHHEHTHOM
CIIEKTPOCKOIINH B OBJACTH KJIMHUYECKON U KOCMHUYECKOM
MEJNLHBI

Kapknx E.B.%, Jloktnonosa I0.U.., Anyumn B.C., Cugopos B.B.2, lynaes A.B.!

®I'BOY BO «OpioBckuii rocyaapcTBeHHbiid yauBepeuter nvenn M.C. Typrenesay, Opém,
Poccus

2000 HITII «JIABMA», Mocksa, Poccust

ev.zharkikh@gmail.com

Ieap naHHOrO HCCiIENOBaHUS — IPOJAEMOHCTPUPOBATH NEPCIEKTUBBI IMPUMEHEHUS HOCHUMBIX
YCTPOMCTB JlazepHoil nomnmuiepoBckoil paoymerpun (JIID) u dayopecueHTHONH CIEKTPOCKOINH
(®C) B KIMHUYECKOM TMpaKTHKE M B 00JACTM KOCMHUYECKOW MEIMIIMHBI JJIsi OLEHKH
(YHKLMOHAJIBHOI'O COCTOSTHUSI KOCMOHABTOB ITPU MOJArOTOBKE K KocMuueckoMy noiety (KIT).
Metoabl. BrinosHeHbI Hccae10BaHus ¢ yYaCTUEM MALMEHTOB C MOCTKOBHUJIHBIM CHHJIPOMOM, C
caxapupiM guaberom (CII) u ¢ cepaedyHo-coCyAMCThIMU marosorusimMu. IlpoBeneHs
($u3HOIOrMYECKrEe UCCIIEI0OBAaHUS IPU U3MEHEHHBIX MapaMeTpax AbIXaHWs (IPU MHTEPBAJIBHOU
TUIIOKCU-TUIIEPOKCUYECKON TPEHUPOBKE U MPo0ax ¢ IKCTpEMaIbHBIMU 3ajiep>KKaMH AbixaHus). C
y4acTHeM KOCMOHABTOB M3y4YeHO BO3/ICHCTBHE HEOIAroNpHsTHBIX MoJenupyeMbix ¢akropos KII
Ha MUKPOLUPKYJISITOpHO-TKaHeBble cucteMbl (MTC) opranusma.

PesyabraTsl. [IpoBeneHHbIE MCCleAOBaHUS NPOJAEMOHCTPUPOBAIN pa3ivuus B H3MEHEHUAX
napamerpoB MTC B 3aBucuMocTH OT naTtojoruu. MccinenoBanust BO3AEHCTBUAS MOACIUPYEMBIX
daktopoB KII na mapamerpst MTC BBISBUIIO CYIIECTBOBAHUE WHIUBHUIYaTbHBIX MEXaHHU3MOB
aJanTanuy.

3akiarouenue. [IpoBeneHHbIE UCCIIEIOBAHUS JIEMOHCTPUPYIOT, YTO JAHHBIE, PETUCTPUPYEMBbIE
onHOoBpeMeHHO kaHanaMu JIJ[® u ®C HOCHMBIX aHAJIN3aTOPOB, O3BOJISIOT NEPCOHUDUITUPOBATH
nuarHocTuky pynkunonupoBanuss MTC opranusma yenoBeka.

PaGota BeinonHeHa npu ¢puHancoBoi noguepxkke PHO (mpoekt Ne 25-25-00546).

NEW PERSPECTIVES OF WEARABLE MODIFICATION OF LASER DOPPLER
FLOWMETRY AND FLUORESCENCE SPECTROSCOPY ANALYZERS IN THE FIELD OF
CLINICAL AND SPACE MEDICINE

Zharkikh E.V.%, Loktionova Y.l.1, Yanushin V.S.%, Sidorov V.V.2, Dunaev A.V.!

Orel State University named after 1.S. Turgenev, Orel, Russia

2SPE “LAZMA” Ltd., Moscow, Russia

ev.zharkikh@gmail.com

The aim of this study is to show the potential application of wearable devices of laser Doppler flowmetry
(LDF) and fluorescence spectroscopy (FS) in clinical practice and in space medicine to assess the functional
state of cosmonauts during spaceflight (SF) and pre-flight training.

Methods. Studies were performed involving patients with long COVID syndrome, with diabetes mellitus
(DM) and cardiovascular pathologies. Physiological studies of subjects with altered respiratory parameters
(during interval hypoxia-hyperoxia training and extreme breath-holding tests) were carried out. With the
participation of cosmonauts, the effect of adverse modelled SF factors on the microcirculatory-tissue
systems (MTS) of the human body was studied.

Results. The conducted studies demonstrated differences in the changes of MTS parameters depending on
pathology. Studies of the impact of modelled SF factors on MTS parameters revealed the presence of
individual adaptation mechanisms.

Conclusion. The studies demonstrate that data recorded by LDF and FS channels of wearable analyzers
enables more complete and accurate diagnostics of the functioning of the human MTS.

The study was supported by the Russian Science Foundation grant Ne 25-25-00546.
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NHHOBAIIMOHHBIE NOAXOAbI K MOHUTOPUHI'Y MUKPOLUPKYJISITOPHO-
TKAHEBBIX CUCTEM: CUHEPT U1 AIINAPATHOM PEAJIM3AIIAA METO/IOB
BUK-CIHEKTPOMETPUU U UHTEJUVIEKTYAJIBHOI'O AHAJIN3A IAHHBIX
3aiineBa A.JO. !, JIamuna FO.B. 1, I'neoos C.H. !, Mazunr M.C.1

! UncturyT anamuruueckoro npubopoctpoenns PAH, r. Canxr-Iletep6ypr, Poccus
anna@da-24.ru

Leabio 1aHHOTO HCCIENOBaHUs OBLIO M3ydeHHE BO3MOXKHOCTEH MHHOBALIMOHHOTO ammapaTHO-
nporpammuoro komiiekca (AIIK) Ha ocHoBe OymmkHel nHppakpacHo criekTpockonuu (NIRS)
JUTSL HEWHBA3UBHOW OLICHKH MUKPOLUPKYJISIINN KPOBU U TKAHEBOM OKCUTECHAIIUU.

Metoasbl. B pamkax paszpaborku AIIK ucrnosb3oBaics criekTpaibHbli nuana3on 780-950 Hw,
ONTUMAJBHBIA ISl POHUKHOBEHUS WM3JIyYC€HHS B OHMOJIOTMYECKHE TKaHU U JuddepeHinanuu
OKCUT'€HHPOBAHHOTO M JI€30KCUI'€HMpPOBAaHHOrOo  remoriobuHa. Kommiekc  BkitouaeT
BBICOKOYYBCTBUTEJIbHBIE OMNTOAIEKTPOHHBIE KOMIIOHEHTHI: Y3KOIIOJIOCHBIE CBETOJIMOABI U
(OTONETEKTOPHI AJISi PETUCTPAIMK pacCcesHHOro u3nydeHus. [Ipumenen moauduumpoBaHHBINR
3akoH bepa-JlamOepTa ¢ y4eToM MHOTOKpPAaTHOTO pAacCesHUs CBETa, a TaKXKe aJrOPUTMbI
ppoBoii 00padOTKN CHTHAJIOB, IMHEHHON PEerpeccuy M aHaIN3a TJIAaBHBIX KOMIIOHEHT.
Pe3yabTaThl. DKCIIepUMEHTaIbHbIE MCCIEAOBAHUS MOATBEPANIN BBICOKYIO JTHAarHOCTUYECKYIO
s dexkruBaOCTh AIIK B OIIEHKE MUKPOLMPKYJISAIINN, BKIIFOYAs BBISIBICHHE PaHHUX HAPYIICHUI
TkaHneBod mepdy3un. Kommnexc oOecreunBaeT HEWHBA3UBHBIE W3MEpPEHUSI C BBICOKOH
IIPOCTPAHCTBEHHO-BPEMEHHOM pa3periaoleil ClioCOOHOCThI0O U BO3MOYKHOCTBIO HEMPEPHIBHOTO
MOHHUTOPHHTA.

3akaouenue. Pazpaboramnbiii AIIK  mpemocraBisier  HOBBIE  BO3MOXKHOCTH IS
MEPCOHATU3UPOBAHHON JUATHOCTUKH CEPICYHO-COCYAUCTHIX 3a00JIeBaHmii, caxapHoro AuadeTa u
JIPYTUX TATOJIOTHM, CBA3aHHBIX C HAPYIICHUSMU MHUKPOIMPKYJSAIUHA, CIIOCOOCTBYSI Pa3BUTHIO
MIPEBEHTUBHON MEIUIIUHBI.

Bbaarogapuocru. MccnenoBaHue BBINOJHEHO NPH MOAJAEPKKE rpaHTa PoccHiickoro HaydHOTO
donna (mpoekt Ne 24-21-00404).

INNOVATIVE APPROACHES TO MONITORING MICROCIRCULATORY-TISSUE
SYSTEMS: SYNERGY OF HARDWARE IMPLEMENTATION OF NIR
SPECTROMETRY AND INTELLIGENT DATA ANALYSIS

Zaitseva A.Yu. !, Lyamina Yu.V. !, Glebov S.N. !, Mazing M.S. !

YInstitute of Analytical Instrumentation, Russian Academy of Sciences, St. Petersburg, Russia
anna@da-24.ru

Aim. To assess an innovative NIRS-based hardware-software complex (HSC) for non-invasive
evaluation of blood microcirculation and tissue oxygenation.

Methods. The HSC operates in the 780-950 nm range, optimized for tissue penetration and
hemoglobin differentiation. It uses narrow-band LEDs, photodetectors, and a modified Beer-
Lambert law with signal processing (linear regression, PCA).

Results. The HSC demonstrated high diagnostic accuracy in detecting perfusion disorders,
enabling non-invasive, high-resolution, and continuous monitoring.

Conclusion. The HSC enhances personalized diagnostics for cardiovascular, diabetic, and
microcirculatory disorders, advancing preventive medicine.

Acknowledgments. Supported by the Russian Science Foundation (Grant No. 24-21-00404).
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BJIUSAHUE MOJIEKYJIAPHOI'O BOAOPOJA HA MEXAHU3MbI TPAHCIIOPTA
KUCJIOPOJA KPOBBIO

3unuyk B.B., PabkoBckas E.M., ba6aesa I1.C.

I'ponHeHCKHI rOCyAapCTBEHHBIN MEIUIIMHCKUM YHUBepcUTeT, [ ponno, bemapych
katya.rabkovskaya99@mail.ru

Ileabr0 1aHHOTO HCCIEN0BAaHUS SBISUIOCH ONPEEICHUE BIMSHUS MOJIEKYJISIPHOIO BOJIOPOAA Ha
MEXaHHU3MbI TPAHCIIOPTA KUCIOPOIa KPOBBIO.

Martepuanbl 4 MeToabl. OOBEKTOM UCCIIEI0OBAaHHS SBISIACh KPOBb, KOTOpas OblIa pa3/ieieHa Ha
3 rpynmsl (n=9) mo 4 mu. IlepBas rpynma ciykuja KOHTpoJieM. BTOpyrO M TpeThiO TPYIIIbI
o0OpabarbIBalii Ta30BOI CMEChI0, CoaepKaIiei 2-X % BOJIOPOI, B TEPMOCTATUPYEMOM CaTypaTope
B TeueHuu 10 muH. Bpems nuHkyOanuu ajst BTOpOii rpynibl cocTaBisuio 30 MUHYT, JUIsl TPETheH —
60 munyT. Ha razoananusarope Stat Profile pHOX plus L (NOVA Biomedical Corporation, CIIIA)
npu 37° ompenensyiv MOKa3aTelud KUCIOPOATPAHCHOPTHOM (YHKIIMU KPOBHU, TaKHE Kak
HanpsbkeHue kucnopoaa (pOz) u crenenp okcureHanuu (SO2). Cratucruueckas o0OpaboTKa
pe3yNbTaTOB MPOBOJAWIACH C HCHOJIb30BaHHMEM mporpammsel Statistica 10.0. J[ocTtoBepHOCTBH
MIOJIyUYEHHBIX JAHHBIX, C YYETOM pa3MepoB Majol BBIOOPKH, OLIEHUBAIM C HUcIoyb3oBaHuEeM U-
Kputepusi MaHHa—Y UTHH.

Pesyabrarsl. Bblio ycTaHOBIIEHO, YTO MHKYOAlMu KpPOBHU, HACBHIIIEHHOW Ia30BOW CMECHIO,
coaepxamieil 2-x % BOOOpOA, NMPUBOJMIA K YBEIMYEHHIO CTENEHU OKcureHauuu Ha 12,9%
(p<0,05). Habmoanochs yBeIM4ICHHE MTOKa3aTels HapsHKEHUST KUCIopoa pu dKeno3uiuu 30 u
60 munyT Ha 8,64% 1 Ha 11,3% (p<0,05) cOOTBETCTBEHHO.

BoiBoabl. Takum 00pa3zom, pe3ynbTaThl IPOBEACHHBIX HAMH UCCIIEIOBAHUN CBUIETENBCTBYIOT O
TOM, YTO WHKYOAlus KPOBU C BOJAOPOIOM MPHUBOJUT K M3MEHEHHIO MEXaHHU3MOB TpPaHCIIOpTa
KHCJIOpO/ia KPOBBIO, TIposiBIsitolieecs B yBenmueHnu pO2, SO».

THE EFFECT OF MOLECULAR HYDROGEN ON THE MECHANISMS OF OXYGEN
TRANSPORT BY BLOOD

Zinchuk V.V., Rabkovskaya E.M., Babayeva P.S.

Grodno State Medical University, Grodno, Belarus

katya.rabkovskaya99@mail.ru

The purpose of this study was to determine the effect of molecular hydrogen on the mechanisms
of oxygen transport by blood.

Materials and methods. The object of the study was blood, which was divided into 3 groups (n=9)
of 4 ml each. The first group served as a control. The second and third groups were treated with a
gas mixture containing 2% hydrogen in a thermostatically controlled saturator for 10 minutes. The
incubation time for the second group was 30 minutes, for the third — 60 minutes. The parameters
of blood oxygen transport function, such as oxygen tension (pO2) and degree of oxygenation (SO2),
were determined at 37° on a Stat Profile pHOx plus L gas analyzer (NOVA Biomedical
Corporation, USA). Statistical processing of the results was carried out using the Statistica 10.0
program. The reliability of the data obtained, taking into account the size of a small sample, was
evaluated using the Mann—Whitney U-test.

Results. It was found that incubation of blood saturated with a gas mixture containing 2% hydrogen
led to an increase in the degree of oxygenation by 12.9% (p<0.05). There was an increase in
oxygen stress during exposure of 30 and 60 minutes by 8.64% and 11.3% (p<0.05), respectively.
Conclusions. Thus, the results of our research indicate that incubation of blood with hydrogen
leads to a change in the mechanisms of oxygen transport by blood, manifested in an increase in
pO2, SO..

© 3unuyk B.B., Pabkosckas E.M., babacga I1.C., 2025
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BJIMAHUE CUCTEMHOI'O BBEJIEHUS O30HA HA KUCJIOPOACBA3BIBAIOIIUE
CBOICTBA KPOBH

3unuyk B.B., Meaenen M.A., Boromko I1.9.

YO «I'ponHeHCcKHi TOCYIapCTBEHHBINM MEAUIMHCKUAN YHUBEpcUTeT», ['poano, Pecnyonuka benapychb
zinchuk@grsmu.by

Heab0 naHHOTO HCCIENOBaHUS OBUIO ONpeleNeHHe BIMSHHE CHCTEMHOTO BBEIEHHs O30Ha Ha
KHCIJIOPOJICBS3BIBAIOIINE CBOMCTBA KPOBH.

Metoabl. OOBEKTOM HCCIENOBAHUSA SBISUIMCH O€Jble KPBICH, KOTOPBIM OCYIIECTBISUIA BBEACHHE
ozonupoBanHoro 0,9 % pactBopa NaCl ¢ paznuuyHOil KOHIEHTpauue o3ona. O3onupoBaHHBI 0,9%
pactBop NaCl nomyuanu mytem OGapOaTrpoBaHus C TOMOLIBIO 030HOTEpaneBTHYeCcKoi yctaHoBKkH YOTA-
60-01. M3MepeHune KHCIOPOACBI3BIBAIOIINX CBOUCTB KPOBH OCYIIIECTBIISUIN C MOMOIILIO Ta30aHAIN3aTopa
Stat Profile pHOx plus L. [ns aHanu3a TOJIyYEHHBIX PE3YJbTATOB HCIOJIB30BATH METO/BI
HenapaMeTpudeckoi ctatuctuku — U-kpurepuii MaHHa- Y UTHU.

Pe3yabTarhl. BEUTO YCTaHOBIIEHO, YTO P HCIIOIB30BAHUU HU3KUX U BBICOKHUX 03 030HA HE MPOUCXOIUT
M3MEHEHUI TMoKa3aTesel, XapaKTepU3yIOINX KHCOPOICBA3BIBAIOIINE CBOWCTBA KPOBH, B CPaBHEHUU C
KOHTPOJIBHOM IpyNIoi. Y )UBOTHBIX, KOTOPBIC MMOJIyYaIl 030H KOHIIEHTpaluei 10 MKr/Kr, HaOmropaeTcst
yBenuuenne pO. u SO, B cpaBHeHUM ¢ KoHTpojeM. Ilokazarenp pSOpean, oTpa)karoliuil CpoaACTBO
TeMOTIIOONHAa K KHUCIOPOMYy, YBEIMYMBAECTCS, YTO COOTBETCTBYET CABUTY KPHBOW AHCCOIMAIIAN
OKCHTeMOTJIOOHMHA BIIPABO H, BEPOSITHO, CIIOCOOCTBYET JYUIIEH JOCTaBKe KHCIOPO/1a TKAHSIM.
3akiouenue. Takum 00pa3oM, pe3yiabTaThl HAIIUX HCCIEAOBAHUN CBHUJCTEIBCTBYIOT O TOM, YTO
yeeamaenne pO; u SO, IpH BBEICHUH 030HA KOHIIEHTpaIruei 10 MKI/KT nMeeT 3HaYCHUE IS TTPOSIBIICHHS
¢usnonornyeckux 3p¢dexToB JaHHOTO (PakTopa, B YACTHOCTH M3MEHEHHE KHCIOPOJHOI'O TOMEOCTa3a,
TOrAa Kak Oojiee HU3KHE M BBICOKHE KOHIEHTPAIMU O30HA HE MPHUBOMAAT K M3MEHEHHUIO IOKa3aTeleH,
XapaKTePU3yIOIINX KHCOPOICBSI3BIBAIOIINE CBOWCTBA KPOBH.

EFFECT OF SYSTEMIC OZONE ADMINISTRATION ON OXYGEN-BINDING PROPERTIES
OF BLOOD

Melenets M.A., Zinchuk V.V., Voloshko P.E.

Educational Institution "Grodno State Medical University", Grodno, Republic of Belarus
zinchuk@agrsmu.by

The aim of this study was to determine the effect of systemic ozone administration on the oxygen-binding
properties of blood.

Methods. The object of the study were white rats, which were administered ozonized 0.9% NaCl solution
with different ozone concentrations. Ozonated with a 0.9% NaCl solution by bubbling using an ozone
therapy unit UOTA-60-01. Oxygen-binding properties of blood were measured using a Stat Profile pHOx
plus L gas analyzer. Nonparametric statistics methods were used to analyze the results obtained — the Mann-
Whitney U-test.

Results. It was found that when using low (1 pg/kg) and high (100 pg/kg) doses of ozone, there are no
significant changes in the parameters characterizing the oxygen-binding properties of blood, compared to
the control group. In animals that received ozone at a concentration of 10 pg/kg, an increase in pO2 and
SO2 is observed compared to the control. The p50real parameter, reflecting the affinity of hemoglobin to
oxygen, increases, which corresponds to a shift in the oxyhemoglobin dissociation curve to the right and
probably contributes to better oxygen delivery to tissues.

Conclusion. Thus, the results of our studies indicate that an increase in pO, and SO, upon the
introduction of ozone at a concentration of 10 pg/kg is important for the manifestation of the
physiological effects of this factor, in particular a change in oxygen homeostasis, while lower and higher
concentrations of ozone do not lead to a change in the indicators characterizing the oxygen-binding
properties of the blood.

© 3unuyk B.B., Menenen M.A., Bonomiko I1.9., 2025
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MUKPOIMPKYJISAINA CJIU3UCTON OBOJJOUYKH JECEH U COCTOSTHUE
OITIOPHOI'O AIIITAPATA 3YBOB

A.H. UBanoB

®dI'bOY BO Caparosckuit 'MY um. B.H. PazymoBckoro Munsapasa Poccuu, Capatos, Poccust
lex558452@gmail.com

Heabto Hacrosimeil paboThl SABISLIOCH U3ydeHHE MOP(HO-(QYHKIIMOHAIBHBIX KOPPESIIHA
M3MEHEHUHN MapaMeTpoB MUKPOLMPKYISIUN JECEeH U CTPYKTYpHBIX HapyIICHHH OIOPHOIO
anmapara 3y0OB IIpU Pa3BUTUU SKCIIEPUMEHTAILHOTO TAPOAOHTHTA.

Metonbl. bputo mpoBeeHO HcCclieOBaHUE MapaMeTpoB mepdy3un aeceH U MopdoIoruu
NOJICP)KUBAIOIETO  anmapara 3y0a TpuU MOJCIMPOBAHMM MApOAOHTHTA Yy OCNBIX KPBIC
auratypHbeiM MeTooM. O1ieHKY nepdy3uu 1eceH MPOBOIIN METOAOM JIa3€PHOMN JTOMIIIEPOBCKON
doymerpun. Bepudukanuio COCyIHCTBIX pEaKIUil OCYIIECTBISUIM TPU THUCTOJIOTHUYECKOM
HCCJIEIOBAaHUH TKAHEW C OKPACKOM MpernapaToB reMaTOKCUIIMHOM U 203UHOM.

Pesyabrarbl. OOHApYXEHO, YTO NMPH MOJSIUPOBAHUH IAPOJAOHTHUTA JHUTAaTypHBIM METOIOM Y
OenbIX KpBIC BO3HUKAIOT BOCHAIUTENbHBIE HAPYUICHUS MHKPOLUPKYISLUUA B JECHAX,
XapaKTepU3yIOUIHeCs YBEIMYCHHEM MepPy3ud W W3MEHEHHEM MEXAaHH3MOB €€ MOAYJISAIHH,
KOTOpbIE MPOTPECCUPYIOT B mepuoa Mexay 14 u 21 cyTkamu, a Takxke MOpQOIOTHYECKUE
NPU3HAKH BOCHAIUTEIBHO-IECTPYKTUBHBIX MPOIECCOB, BKIIOUAsi N3MEHEHHS KPOBEHAITOTHEHHUS,
OTEKH, JCUKOIUTAPHYI0 HH(PHUIBTPALUIO CIU3UCTON, akTHBAalMIO (uOpoOIacTOB U pe30pOuuio
QJIbBEOJISIPHOM KOCTHOM TKaHH, KOTOPBIE COXPAHSIOTCS BIUIOTH /10 35 CyTOK 3KCIIEPUMEHTA.
3akaouenue. HapyiieHus MUKPOLMPKYISIME CIU3UCTOM OOOJIOUKH JECeH MPEIIIeCTBYIOT
rpyObIM  MOP(OIOTUYECKUM H3MEHEHHSIM OIIOPHOTO ammapara 3yO0OB, YTO MOXKET ObITh
UCIIOJIb30BaHO B KAau€CTBE CKPUHUHIOBOTO TeCTa MPHU pa3pabOTKe JEKAPCTBEHHBIX CPENICTB IS
NPUMEHEHHS B TIAPOJJOHTOIOT HH.

MICROCIRCULATION OF THE GUM MUCOSA AND THE CONDITION OF THE
DENTAL SUPPORT APPARATUS

A.N. Ivanov

Saratov State Medical University n.a. V. I. Razumovsky, Saratov, Russian Federation
lex558452@gmail.com

The aim of this work was to study the morpho-functional correlations of changes in the parameters
of the microcirculation of the gums and structural disorders of the supporting apparatus of the teeth
in the development of experimental periodontitis.

Methods. The parameters of gum perfusion and morphology of the tooth support apparatus were
studied during the modeling of periodontitis in white rats using the ligature method. Gum perfusion
was assessed by laser Doppler flowmetry. Vascular reactions were verified by histological
examination of tissues stained with hematoxylin and eosin.

Results. It was found that inflammatory microcirculation disorders in the gums occur in white rats
with periodontitis modeled using the ligature method, characterized by increased perfusion and
changes in its modulation mechanisms, which progress between days 14 and 21, as well as
morphological signs of inflammatory and destructive processes, including changes in blood filling,
edema, leukocyte infiltration of the mucosa, fibroblast activation and resorption alveolar bone
tissue, which are preserved up to 35 days of the experiment.

Conclusion. Thus, microcirculation disorders of the gum mucosa precede morphological
changes in the supporting apparatus of the teeth, which can be used as a screening test in the
development of periodontal medicines.

© UBanos A.H., 2025
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OCOBEHHOCTHU ®YHKIMOHAJIBHOI'O COCTOSsIHUA COCYAOB Y CAMOK
KPBIC ITPU PA3BBUTUU METABOJIMYECKOI'O CUHIPOMA
I'.'T. UBaHoBa
Wuctutyt ¢pusnonorun um. U. I1. I1anoBa PAH, Cankr-IlerepOypr, Poccus
ivanovagt@infran.ru

Leabio ObUTO OLIEHUTH (YHKIIMOHATBHOE COCTOSHHE OPBDKECUHBIX apTEepUil Y MHTAKTHBIX U
OBapHOIKTOMUPOBAHHBIX caMOK Kpbic WIStar mpu BHICOKOKUPOBOI THETHUECKOI Harpy3Ke.
MeTtoapl. Mcnonb3ys MEKpO(OTO- U BUACOPETUCTPAIIMIO TUAMETpa COCYIOB N VIVO, OlleHUBAIIH
PEaKTUBHOCTH OPBIKECUHBIX apTepuii Ha aneTuaxoiuH (AX) 10 U mocie MpuMeHEeHHsI 0JI0KaTopa
NO-cuntazel (L-NAME), u Ha nutponpyccun nHatpus (HII) y weTaktHbRIX (HFD) n
oBapuodktomupoBanubix (OVHFD) kpeic, monyuaBmmx 50 % >XupoB B queTe B TEUYCHHE 2
MecseB, 1 KOHTpoJbHBIX CG u OVCG caMOK KpbIC, TOMYy4YaBUINX CTAaHAAPTHBINA PALIMOH.
Pesyabrarbl. M30bITOUHOE NOTpEONEHHE KHUPOB NPUBOAUT K YMEHBLIECHUIO aMIUIUTYIbI
penakcaunu aprepuid Ha AX:y HFD - Ha 19.9 % menbiue, uem y CG, y OVHFD —na 21.3 %, uem
y OvCG. Ilo cpaBHeHuto ¢ aunaranueil 6e3 Onokaropos, npumeHeHue L-NAME mnpuseno k
CHW)KEHHUIO aMIIIUTYsl pesnakcannn y CG —Ha 68.0 %, y OvCG —na 70 %, y HFD — na 48.4 %,
y OVHFD - na 55.1 %. BezBannas HII Bazonunaramus 6suia cumkena y kpeic HFD nva 32.3 %,
y OVHFD — na 32.2 % no cpaBuenuto ¢ CG u OvCG.

3akmiovyenue. V30bITOUHOE MOTpEeOJCHHE JKUPOB COMPOBOXKAACTCS CHUKEHHEM AX-
WHAYIUPOBAHHON TUIAaTalluu BCIEACTBHE KaK YrHeTeHus npoaykuuu NO sHioTennem, Tak U
cHmkenus yyBcTBUTEeNbHOCTH [ MK k NO, 0BaprOIKTOMUS YCHUIMBAET BUCIIEPATLHOE OKUPEHUE
0e3 CHIKEHHUS PEaKTUBHOCTHU COCY/IOB MO CPABHEHUIO C MHTAKTHBIMU YKHUBOTHBIMH.

FEATURES OF THE FUNCTIONAL STATE OF VESSELS IN FEMALE RATS DURING
THE DEVELOPMENT OF METABOLIC SYNDROME

G.T. lvanova

Pavlov Institute of Physiology of the Russian Academy of Sciences, Saint Petersburg, Russia
ivanovagt@infran.ru

The aim was to evaluate the functional state of the mesenteric arteries in intact and ovariectomized
female Wistar rats under a high-fat diet load.

Methods. Using microphoto- and video recording of the vessel diameter in vivo, the reactivity of
the mesenteric arteries to acetylcholine (ACh) before and after the use of an NO synthase blocker
(L-NAME), and to sodium nitroprusside (NP) was assessed in intact (HFD) and ovariectomized
(OvHFD) rats receiving 50% fat in the diet for 2 months, and control CG and OvCG female rats
receiving a standard diet.

Results. Excessive fat consumption leads to a decrease in the amplitude of arterial relaxation on
ACh: in HFD - by 19.9% less than in CG, in OVHFD - by 21.3% less than in OvCG. Compared
with dilation without blockers, the use of L-NAME led to a decrease in the relaxation amplitude
in CG - by 68.0%, in OvCG - by 70%, in HFD - by 48.4%, in OVHFD - by 55.1%. NP-induced
vasodilation was reduced in HFD rats by 32.3%, in OVHFD - by 32.2% compared with CG and
OvCG.

Conclusion. Excessive fat consumption is accompanied by a decrease in ACh-induced dilation
due to both the suppression of NO production by the endothelium and a decrease in the
sensitivity of SMC to NO; ovariectomy increases visceral obesity without reducing vascular
reactivity compared to intact animals.

© Usanosa I'.T., 2025
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@®JIYOPECHEHTHBIE CEHCOPHBIE MATEPUAJIBI HA OCHOBE BODIPY JJIsA
OIIPEAEJIEHUSA YPOBHSI CEPOBOJOPOJA B KPOBU

Kabraesa M.M.3, Kamapauna B.1.%, Moauanos E.E.%, Boopos A.B.2, Usanos E.H.?, Hazapos C.B.1?
L ®I'BOY «Mis HUU M u JT um. B.H. T'oponkosa» Munsapasa Poccun, Usanoso, Poccus

2 ®I'bOY BO «/MBaHOBCKHMI rOCYJapCTBEHHBIH XMMHKO-TEXHOJIOTHYECKUH YHUBEpPCHTET», MBaHOBO,
Poccus

3 ®I'bOY BO «/BaHOBCKHI rOCYIapCTBEHHBIIM MEMIIMHCKUN yHUBEPCHTET», BanoBo, Poccus
maya.klycheva@yandex.ru

Heanr uccaenoBanus: Pa3paboTka HOBoro Meroma ompeneiacHus cepoBomopoma (HzS) B kmmkoit m
ra3oBoii (haze CBIBOPOTKH KPOBH € HCTIOIB30BaHNEM (DITyOPECHEHTHBIX CEHCOPHBIX MaTepHaioB Ha OCHOBE
BODIPY.

Marepuaast u Mertoabl. MccrmemoBanuss mpoBomwmnchk Ha mpubdope SOLAR 2203. B kadecTse
(ryopecieHTHOrO ceHcopa mnpumensuics kpacutens BODIPY, momudunmpoBaHHBI THPUAXHOBBIM
3amectutenieM B mojoxenun 8 (1,3,5,7-mempamemun-2,6-ousmun-8-(2-nupuoun)-4-6opo-3a,4a-ouasa-
cumm-undayen). Vicrionb3oBaicsi cBOOOIHBIN KpacuTeIb B paCTBOPE aHANNTA M YyBCTBUTEIBHBIE K TTapaM
H2S cbIBOpOTKH KpOBH MarepHajbl Ha €ro OCHOBe. B aHamn3e MCHONb30BaIMCh 00pa3Lbl CHIBOPOTKU C
W3BECTHOM KOHIeHTparuei HaS.

PesyabTaThl. [lonydeHHBIN KpacHTellb JEMOHCTPUPYET CEJICKTUBHBIN (hIyopecleHTHBIH OTKIUK Ha HoS.
Pa3paboranbl CceHCOpHBIE MaTepHwaibl Ha OCHOBE (WIBTPOBATIBHOW Oymaru, MOIU(UIIUPOBAHHON
BODIPY. Ilpu skcroHWpOBaHMHA CEHCOpOB mapamu H>S HaOmomanoch CHIDKEHHE WHTEHCUBHOCTH
momuHecteHn Ha 60% B Tedenue 10 MuHYT. MeToa M30OMOJNSIpHOW cepud OBUT afanTHPOBaH IS
KOJIM4EeCTBEHHOro onpenenaeHust HoS B CBIBOPOTKE KPOBH.

BsiBoa. Pa3paboTaH mepcrneKTUBHBIN METO JETEKIIMHA CEPOBOJOPO/IA B CHIBOPOTKE KPOBH, OCHOBaHHBIH
Ha MpUMEHEeHUHU nupuauH-coaepxxaniero BODIPY u ero ceHcopHbIX MarepuasoB, JEMOHCTPUPYIOIIUI
BBICOKYIO CEJIEKTHBHOCTb U UyBCTBUTEIHHOCTb.

FLUORESCENT SENSOR MATERIALS BASED ON BODIPY FOR DETERMINING
HYDROGEN SULFIDE LEVELS IN BLOOD

Klycheva M.M.1? Kamardina V.1.3, Molchanov E.E.?, Bobrov A.V.2, Ivanov E.N.2, Nazarov S.B.%®

! lvanovo Research Institute of Maternity and Childhood named V.N. Gorodkov, Ivanovo, Russia

Z lvanovo State University of Chemistry and Technology, Ivanovo, Russia

3 FSBEI HE «Ivanovo SMU» of MOH of Russia, Ivanovo, Russia

maya.klycheva@yandex.ru

Objective: To develop a new method for determining hydrogen sulfide (H2S) in the liquid and gas phases
of blood serum using fluorescent sensor materials based on BODIPY.

Materials and methods. The studies were conducted on a SOLAR 2203 device. The fluorescent sensor
was BODIPY dye modified with a pyridine substituent at position 8 (1,3,5,7-tetramethyl-2,6-diethyl-8-(2-
pyridine)-4-boro-3a,4a-diaza-sym-indacene). Free dye in an analyte solution and materials based on it
sensitive to H2S vapors in blood serum were used. Serum samples with a known concentration of H2S were
used in the analysis.

Results. The resulting dye demonstrates a selective fluorescent response to H2S. Sensor materials based
on filter paper modified with BODIPY were developed. Exposure of the sensors to H2S vapors resulted in
a 60% decrease in luminescence intensity within 10 minutes. The isomolar series method was adapted for
the quantitative determination of H2S in blood serum.

Conclusion. A promising method for detecting hydrogen sulfide in blood serum based on the use of
pyridine-containing BODIPY and its sensor materials has been developed, demonstrating high selectivity
and sensitivity.

© KasraeBa M.M., Kamapauna B.1., Momauanos E.E., boopos A.B., sanoer E.H., Hazapos C.b., 2025
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OCOBEHHOCTHU U3BMEHEHHI KPOBOTOKA HA PA3JIMYHBLIX YPOBHSAX
CUCTEMbI MUKPOILIUPKYJISIIUA B IUHAMUKE KYPCOBOMI
WHBEKIIMOHHOM KAPBOKCHUTEPAIIUA

Koxapena U.H.

OI'BOY BO "CmoneHckuil rocypapcTBeHHbIM MequMHCKui yHuBepceurer'" M3 PO, CmoneHck,
Poccus

inna-nika@mail.ru

Heab. l3ydeHne CHUCTEMHOTO BIUSHHUS KypCOBOW HMHBEKIIMOHHOW KapOOKCHTEparuu Ha
M3MEHEHUE KPOBOTOKA B CUCTEME MUKPOLUPKYJIALINH.

Metoguka. Y 30 310pOBbIX MYXYHMH MOJIOJOTO BO3pacTa BBIIIOJIHEHO IISATh IPOLELYP
MHBEKIIMOHHON KapOOKCUTEpanuu ¢ MHTEepBajioM depe3 Tpu aHA. Jlo mponeaypsl u uepe3 30
MUHYT nociae uHbeKuuid CO2 perucTpupoBad IOKAa3aTeNM MUKPOLMPKYIATOPHOIO pycia
METOJIJaMU BBICOKOYACTOTHOM YJIbTPA3BYKOBOHM Jormiieporpaduu U Ja3epHOU JTOMILIEPOBCKON
doymerpuu.

PesyabraTsl. JlaHHble BBICOKOYACTOTHOM  YyIBTPa3BYKOBOW momruieporpaduu  mokazaiu
CTaTUCTUYECKH 3HAYMMOE YBEIMYECHHUE JIMHEHHBIX CKOPOCTEH KpPOBOTOKA B JIY4eBOM U
MEXIMabIEBOI apTepusiX, a UMEHHO: MaKcuManbHOU cuctonunyeckoit (Vs) Ha 12 u 11 %, cpenneit
(Vam) ua 57 u 70 %, makcumanbHo#t quacronudeckoit (Vad) — 135 u 198 %, a Tak e 00beMHOM
CPEIHEB3BEIIEHHON MO ceueHuto cocyna ckopoctu (Qam) Ha 52 u 68 % COOTBETCTBEHHO.
JlazepHas nomnmuiepoBcKas GIOyMETpHS BRISIBUIIA CHIDKCHHE aMITTUTY bl KOJIEOaHUH KPOBOTOKA B
HEHPOreHHOM YacTOTHOM crHekTpe (AH) UM aMIUTUTYAbl KOJIeOaHH KPOBOTOKa B MHUOTE€HHOM
4acTOTHOM crieKTpe (AM) cooTBeTcTBeHHO Ha 44 1 35 %.

3akaouenue. KypcoBas MHBEKIIMOHHAs KapOOKCHTEpamus YIydllaeT KPOBOTOK B CHCTEME
MUKPOUUPKYJSIITUA OJJHOBPEMEHHO C YMEHBIIICHHEM BIIUSHHUS Ba30aKTHUBHBIX M MHOTEHHBIX
MEXaHU3MOB B KaIllWJUISIPHON CETH.

FEATURES OF CHANGES IN BLOOD FLOW AT DIFFERENT LEVELS OF THE
MICROCIRCULATION SYSTEM IN THE DYNAMICS OF A COURSE OF
INJECTION CARBOXYTHERAPY

Kokareva I.N.

Smolensk State Medical University, 28, Krupskaya St., 214019, Smolensk, Russia
inna-nika@mail.ru

The aim. To study the systemic effect of a course of injection carboxytherapy on changes in blood
flow in the microcirculation system.

Methods. Five procedures of injection carboxytherapy were performed in 30 healthy young men
with an interval of three days. Before the procedure and 30 minutes after CO2 injections, the
parameters of the microcirculatory bed were recorded using high-frequency ultrasound
Dopplerography and laser Doppler flowmetry.

Results. High-frequency Doppler ultrasound data showed a statistically significant increase in
linear blood flow velocities in the radial and interdigital arteries, namely: maximum systolic (Vs)
by 12 and 11%, average (Vam) by 57 and 70%, maximum diastolic (Vad) — 135 and 198%, as well
as volumetric average-weighted velocity over the vessel cross-section (Qam) by 52 and 68%,
respectively. Laser Doppler flowmetry revealed a decrease in the amplitude of blood flow
oscillations in the neurogenic frequency spectrum (An) and the amplitude of blood flow
oscillations in the myogenic frequency spectrum (Am), respectively, by 44 and 35%.
Conclusion. A course of injection carboxytherapy improves blood flow in the microcirculation
system while simultaneously reducing the influence of vasoactive and myogenic mechanisms in
the capillary network.

© Koxkapesa 1.H., 2025
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OCOBEHHOCTH KOXHOM MUKPOTEMOJJMUHAMUWKH Y ITAIIMEHTOB C
ATEPOCKJIEPO30M APTEPUIA HUKHUX KOHEYHOCTEM TP HAPYIIEHUSIX
YIJIEBOAHOI'O OBMEHA

Kpacynuna K.A., I'naskoB A.A., CetuBanoBa JI.C., I'mazkona Il.A., 3arapos C.C.,
Jlapskos P.H.

I'BY3 MO «MocCKOBCKHI 00JaCTHOM HAyYHO-HCCIICIOBATEIBCKUA KIMHUYCCKUNA HHCTHTYT HM.
M.®. Bnagumupckoro», Mocksa, Poccus

krasulinaka@gmail.com

Heapb uccnenoBanus — BBISIBICHHE aCCOLMALUNA MEXAY MU3MEHEHUSMH MHKPOTE€MOJUHAMUKU
KOXKHM Yy TMalMEeHTOB C aTepoCKIepo3oM apTrepuil HmxHUX KoHeuHocTed (AAHK) mnpu
HOPMOTJIMKEMUU M HAPYIIECHUSIX YIIEBOIHOTO OOMEHA.

Metoabl. 79 nanuentoB ¢ AAHK Obun pasnenensl Ha 3 rpynnsl: 1) HOpMoriukemus, 2)
HapylIeHUe TIMKEMHUH Hatomiak, 3) caxapueiii nuadetr (CJl) 2 Tuna. IIpoBoaunock usmepeHue
6azoBoii mepdysun (BP) u nokampHOM TeruoBoi rumepemun (LTH) koxu mocpeacTBoM
HEKOTepEHTHOM ontruyeckoil prmykryanmonnoit pnoymerpuu (HODD).

PesyabTaTsl. bouio yctanosieHo, uro LTH Ha nanble cronsl Ha 25% Hinke B rpynmne 2 u Ha 40%
B rpynne 3 mo cpaBHeHuto ¢ rpymmoit 1 (p=0,021), a Ha ThUTe cTombl Ha 3,5% u 15,5%
coorBerctBeHHO (P=0,027). LTH pasnudyanace Ha OOeMX 30HAX IMPH HAIWYUHM OKKJIIO3UH Y
narueHToB rpynnst 1 (p=0,012 u 0,016). Y naun ¢ npeaunaderom npu 6omee BoipaskeHHoM AAHK
HaOmoaanock camwkenune BP (p=0,028) u LTH (p=0,04) Ha nanelie cronsl. Y nanuentos ¢ C/1 He
OOHapy»XeHO pa3Iu4Mii B ATHX IapaMmerpax MpU HaJIWMYWU OKKIIO3Mil. JloabppkeuHO-IIeueBon
HHACKC yMepeHHo koppenupoan ¢ LTH u BP Bo Bcex Tpex rpymmax (p<0,001).

3akmouenue. Camwkenne LTH u BP, onpenenennbix merogqom HOD®, npu npeaunadere u CJJ
OTpakaeT MpPOrpeccupyrollee HapylleHne MHUKPOLUPKYIALUU U OCOOEHHOCTH COCYIUCTOTO
MOpPaXEHHsI B 3aBUCUMOCTH OT TNIMKEMHUYECKOTO CTaTyca.

FEATURES OF SKIN MICROHEMODYNAMICS IN PATIENTS WITH LOWER
EXTREMITY PERIPHERAL ARTERY DISEASE AND DISORDERS OF
CARBOHYDRATE METABOLISM

Krasulina K.A., Glazkov A.A., Selivanova D.S., Glazkova P.A., Zagarov S.S., Larkov R.N.
Moscow Regional Research and Clinical Institute ("MONIKI™), Moscow, Russia
krasulinaka@gmail.com

The aim of this study was to identify associations between changes in skin microhemodynamics
in patients with lower extremity peripheral artery disease (LE-PAD) under conditions of
normoglycemia and carbohydrate metabolism disorders.

Methods. 79 patients with LE-PAD were divided into 3 groups: 1) normoglycemia, 2) impaired
fasting glucose, 3) type 2 diabetes mellitus (DM). Skin baseline perfusion (BP) and local thermal
hyperemia (LTH) were measured using incoherent optical fluctuation flowmetry (IOFF).
Results. LTH at the toe was 25% lower in group 2 and 40% lower in group 3 compared to group
1 (p=0.021), while on the dorsum of the foot it was reduced by 3.5% and 15.5%, respectively
(p=0.027). LTH differed at both sites in group 1 with occlusions (p=0.012 and 0.016). In patients
with prediabetes and more advanced LE-PAD, BP (p=0.028) and LTH (p=0.04) at the toe were
decreased. No differences in these parameters were found in patients with DM in the presence of
occlusions. The ankle-brachial index correlated with LTH and BP across all 3 groups (p<0.001).
Conclusion. The reduction in LTH and BP determined by the IOFF method in prediabetes and
DM reflects progressive microcirculatory impairment and features of vascular damage

depending on glycemic status.

© Kpacymuna K.A., I'maskoB A.A., Cenusanosa [I.C., I'maskosa I1.A., 3arapos C.C., Jlapskos P.H., 2025
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HUCKYCCTBEHHbBIA UHTEJUIEKT B UCCJIEJJOBAHUU JE®OPMUPYEMOCTH U
AT'PEI'AIIMU PUTPOLIUTOB YEJIOBEKA

Jlanbinun A.W.Y Jlyroeuos A.E.L, Ipuesxes A.B.., Mypasbes A.B.2

MockoBckuii rocyapcTensblii yHuBepcuteT umenn M.B. Jlomonocosa, MockBa, Poccust

2PpIr'BOY BO «SIpocnaBckuii rocy1apcTBEHHBIN Teqarornuecknii yausepeureT um. K JI. Ymmuckoroy,
Spocnasis, Poccus

ladynin.ail9@physics.msu.ru

Heablo naHHOro wucciaenoBaHUs Oblla pa3paboTKa W BadMJalMs HEMPOCETEBOTO IMOAXOAA MJIs
BBICOKOIIPOU3BOIUTEIBHOTO aHAIN3a PACIIPEACIICHUS S3pUTPOLUTOB (D) 1Mo 1e(hOpMHUPYEMOCTH U KHHETHKH
UX arperamuu/ae3arperayy B moToKe.

Metonuka. VccrmenoBanme o0OpaslmoB KIETOK B TIPOTOYHOH KamMepe C ITOMOINBIO ONTHYCCKOM
MHUKPOCKOIIUM BKJIIOYAJI0 AaBTOMATHU3UPOBAHHBIM aHAU3 WX H300paxeHuit HeripoceTsmu Cellpose u
EfficientNet. Pe3ynbrarsl CpaBHHBaINCH C JaHHBIMH, TOJTYYCHHBIMHA METOAAMH JIa3epHON arperoMeTpun
u nudpaxromerprun (mpudop RheoScan) mis 3mopoBsix O, hukcupoBaHHBIX 3 (TIIyTapOBBIM albIETHIOM)
1 O MaIMEeHTOB C BO3PaCT-aCCOLUNPOBAHHBIMU 3a00JICBaHUSIMH.

PesyabTartel. [lokazano, uto pa3paboTanHblii oax0n 3G (HEeKTUBHO cerMeHTHpyeT D (TouHocTh 0.9 mo
metpuke loU c¢ moporom (.5), BBISABISAS OCOOEHHOCTH B WX pacHpelesieHHH 1o aehopMHUPYEMOCTH.
EfficientNet knaccudunmposana arperatsl ¢ TouHocThi0 0.8, 0OHapyXHWBasg TOHKHE MOP(OIOTHIECKUE
pasnuuus. BrisBieHbl (akTophl, BIMSIONME Ha BOCHPOHM3BOAMMOCTH pE3YyJbTAaTOB (aAre3us, cpena,
ormbiBanue). CpaBHenue ¢ RheoScan monaTBepauio mpeuMMyIlecTBa METola IS aHAIM3a pa3induil
MHUKPOPEOJOTHIECKHX mapameTpoB it 30 00pas3IoB KPOBH.

BruiBoasl. HelipoceTeBoii moxoa o0ecreunBaeT BHICOKOPOU3BOINTENBHBIN aHaIN3 1e()OPMUPYEMOCTH 1
arperamu D (5 cex. Ha 1 cHUMOK ¢ >50 O nnm ux arperaramu Ha RTX 4060m), BBISBIISAS UX Pa3IHUUsL.
MeTox mepclieKTHBEH [UIl OUAarHOCTHKH 3a00fieBaHMH M MOHHUTOPUHIA Tepamud, HO Tpelyer
CTaHJApTH3aLUHU IPOTOKOJIOB MOArOTOBKU 00Pa3LOB.

BaaromaprocTu. PaGoTa Obiia BeIMoHEHA NTPY (PUHAHCOBOM MOJIEPKKe TpanTa Poccuiickoro Hay4yHOro
¢dorma Ne 25-15-00172.

ARTIFICIAL INTELLIGENCE IN THE STUDY OF HUMAN RED BLOOD CELLS
DEFORMABILITY AND AGGREGATION

Ladynin A.L.%, Lugovtsov A.E., Priezzhev A.V.}, Muravyov A.V.2

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

2Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
ladynin.ail9@physics.msu.ru

The aim of this study was to develop and validate a neural network-based approach for high-throughput
analysis of red blood cell (RBC) deformability distribution and their aggregation/disaggregation kinetics in
flow.

Methods. The study in a flow chamber (optical microscopy) involved automated image analysis using
Cellpose and EfficientNet neural networks. Results were compared with laser aggregometry/diffractometry
(RheoScan device) for healthy, fixed (glutaraldehyde), and pathological RBCs.

Results. The approach effectively segments RBCs (0.9 loU accuracy with 0.5 threshold), revealing their
deformability distribution. EfficientNet classified aggregates (0.8 accuracy), detecting subtle
morphological differences. Factors affecting reproducibility (adhesion, medium, washing) were identified.
Comparison with RheoScan confirmed the method's advantages for analyzing microrheological parameters
in 30 blood samples.

Conclusions. The neural network approach provides high-throughput analysis of RBC deformability and
aggregation (5 sec/image for >50 RBCs/aggregates on RTX 4060m), revealing their heterogeneity. The
method is promising for disease diagnostics and therapy monitoring, requiring standardization of sample
preparation protocols.

© Jlageiaua A ., JIyrosuos A.E., Ilpuesxes A.B., Mypasses A.B., 2025
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JIABEPHASA JOHMIVIEPOBCKASA ®J1YOMETPUA MUKPOLUPKYJIALIUU KPOBU
KAK HTHCTPYMEHT AHAJIU3A Y®®EKTUBHOCTHU BO3JIEMCTBUSI ®PAKTOPOB
OUSUOTEPAIINN

1H.C.HaHaeBa, 2A.A. ®denopoB

®bYH EMHI] I[TO3PIIIT Pociorpebuanzopa, r. Ekatepun0Oypr, Poccus

Annoranms. Jlokman mocBsiieH MPUMEHEHHIO Jla3epHoi aonmiepoBckoi duryomerpun (JI1D)
JUI OLIEHKU (P PEKTUBHOCTH (hU3MOTEpanuy B PeabUIMTALUU MALUMEHTOB MOCHE IUIACTHYECKUX
OIlEpalMii C MEepEeMELIEHUEM KOXKHBIX JIOCKYTOB. Meron JI/JI®P nmpoaeMOHCTpUpOBal BBICOKYIO
YYBCTBUTEJIBHOCTD K WU3MEHEHUSIM MUKPOLUPKYIISLNH, IO3BOJISAA IIPOBOAMTH
NIEPCOHAIM3UPOBAHHOE IIJIAHUPOBAHUE BOCCTAHOBJIICHUSA. PaccMOTpeHBl TpaguLMOHHBIE U
COBPEMEHHBIE METO/bI (PU3UOTEPANINH, BKIIIOUAs KAPOOKCUTEPAIHIO U TeKap-TEePaIHuIo.

Llens wmccnenoBanusi — ompenenuts S(Q(EKTUBHOCT BO3ACHCTBHS TPAJAWIUOHHBIX U
COBPEMEHHBIX (PHU3MOTEpaneBTUYECKUX METOJOB, & TAaKXKe HX COYETaHWH, B BOCCTAHOBJIECHUU
MUKPOLUPKYJISILUY KPOBH I1OCJE IUIACTUYECKUX ONEpaluii ¢ IepEMENIEHUEM KOKHBIX JIOCKYTOB,
C aKLIEHTOM Ha O0BbEKTHUBU3ALIMI0 BOCCTAHOBUTEIbHBIX IPOLIECCOB C UCIOJIB30BAHUEM JIa3epHOM
JIOTIIIIEPOBCKOMN (hIyOMETPUU KaK HHCTPYMEHTA KOHTPOJIS.

B nccnenoBanne BKIOYEHBI TALMEHTHI II0CIIE IUTACTUYECKUX OTIEpaLUii C IEPEMEILIEHUEM MATKHUX
TKaHEW M KOXHBIX JIOCKYTOB. JlaHHBbIE cOOpaHbl y MALMEHTOB, NIPOXOJUBIIMX KYypChl
¢uznorepanun pazauMyHOro o0béMa M xapakrepa. lcrmonb3oBaHBl TpaJULIMOHHBIE METOMbI
dusnoTepanuu (HampuMmep, MarHUTOTEpaNus, y3T U Jp.) ¥ HOBbIE TEXHOJIOTHHU: KapOOKCUTEpAITHS
u tekap-tepanus (INDIBA). AnanusupoBanuch napameTpsl nepdy3uu M-HYyTpHUEHTHBIN U M-
uryHtupytoumii, [IOM, AHAJIH u ux nunamuka.

B pesynbrare mpoBeneHa oueHka 3((eKTHUBHOCTH (PU3HOTEpaNeBTUYECKOIO BO3JEHCTBUSA 1O
aHAIN3Y U3MEHEHUH MUKPOLUPKYJISLUY 110 JaHHBIM JIa3€pHOM JOMIIEPOBCKON (hioymeTpuu 10
U rociie Kypca ¢pusnorepanuu. /s WUIIOCTpalyuy pa3induil B OTBETE Ha TEPAHIO PACCMOTPEHbI
KIMHUYECKHE KEHChl ¢ KOHTPACTHBIMM MCXOJaMHU: OJHM  OTPaXKalOT BbIPaXEHHBIN
HOJIOKUTENbHBIN 3(deKkT oT KOMOMHMpPOBAHHOW (U3MOTEpanuu, APYrue JEMOHCTPUPYIOT
OTpaHMYEHHBI OTKJIMK Ha (OHE BBIPAKEHHON HIIEMUH. OTO MOAYEPKUBAET 3HAUYMMOCTb
WHIVBUAYAJIbHON OLEHKH COCTOSHUS MUKPOLMPKYJISLUN IIPH IUIAHUPOBAHUY TE€PAIHH.

Takum oOpa3om, na3epHas JONIJIEPOBCKas (IoymMeTpus— MPOCTONH U JOCTYIHBIH,
HEUHBA3UBHBIA METOJ OLICHKM MMKPOLMPKYJISALUH, IO3BOJISIIOIIMNA: IPOrHO3MPOBATh PHUCKH,
noA0UpaTh MEPCOHATU3UPOBAHHYIO PEAOUITUTAIINI0 M OTCIEKUBATH d(PHEKTUBHOCTh TEPANHUH B
JUHAMUKE.

KnroueBple  cnoBa:  JIJI®, MUKpOUMPKYIALMS, KOXHBIE  JIOCKYTHI, (uU3HOTepamnus,
KapOOKcHUTepanus, TeKap-Tepanus, peabuianTanus.

LASER DOPPLER FLOWMETRY OF BLOOD MICROCIRCULATION

AS A TOOL FOR ANALYZING THE EFFECTIVENESS OF PHYSIOTHERAPEUTIC
FACTORS

IN.S. Lapaeva, 2A.A. Fedorov

Ekaterinburg Medical Research Center for Industrial Health, Rospotrebnadzor

Yekaterinburg, Russia

This paper focuses on the use of Laser Doppler Flowmetry (LDF) for the objective assessment of
the effects of traditional and modern physiotherapeutic methods on the restoration of
microcirculation in patients after skin flap surgeries; the LDF method enables risk prediction,
personalized rehabilitation planning, and monitoring of its effectiveness.

Keywords: LDF, microcirculation, skin flaps, physiotherapy, carboxytherapy, TECAR therapy,
rehabilitation.
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ACCOIMAIINU COIAEPKAHUSA KOJIUIAT'EHA 1V TUIIA C IOKA3SATEJISAMHU
JIMIIUAOT'PAMMBI Y MYKUYUH 30-49 JIET

JleskoBuu T.B.., IIponsko T.IL.Y, Bopoaasko O.H.%, Mapaii U.J1.2

1 — Vupexaenue 06pazosanus «I"pOJIHEHCKHI TOCY1apCTBEHHBIA MEUIMHCKUN YHUBEPCHTET,
r.I'poaHo, Pecniy6nuka bemapychb

2 — Yupexaenue 31paBooxpanenus «[ poHEHCKas yHUBEPCUTETCKas KIMHKUKay, T.'pojiHo,
Pecniybnuka benapych

Levkovich2816@yandex.by

Heab. Ouenuts copepkanue Koyareta |V Tumna y npakTH4ecKH 310pOBbIX MYXYHUH U Y MY>KUUH
¢ aprepuanbHoil runeprensueit (Al') | u |l crenenun 30-49 ner, BBIIBUTH KOPPESLUUA YPOBHS
koyarena IV tuma ¢ mokazaTensMu JUIHIHOTO OOMEHa.

Mertoabl. Y 67 npaktuuecku 310poBbiXx Myx4uH U 140 nauuentoB ¢ A" | u Il crenenu 30-49 ner
OBbUIM BBINOJIHEHBI HCCJIENOBAaHUS: OMNpEeIelieHne TMoKa3aTeneld Iumuaorpammsl  (oOmiero
xoJectepuHa, xonecrepuna JIITHII, JITIBII, anonunonporenna B (anoB), anonunonporenna Al
(amoAl)), uMMmyHOEpMEHTHOE HCCIeI0OBaHUE coAepKaHusl KojutareHa |V Tumna B KpoBH.
PesyabraTsl. Conepixanne kosiaresa |V Tumbl y IpakTHUECKH 3/10pPOBBIX MY>KYMH COCTABHIIO
9,6 [6,4; 14,3] Hr/mi1, 4TO OBIJIO CONOCTABUMO C COJep)KaHue KoJutareHa |V Tumna y manueHToB C
ATl (11,1 [7,0; 16,1] ar/mim, p=0,20). YV 310pOBBIX JIUI] BBISIBIICHA KOPPEIAIUS YPOBHSI KoJIareHa
IV tuna u xonectepuna JIIIBII (Rs=-0,29, p=0,02), y nauuentoB ¢ A" — mexny komnarenom 1V
tuna u anoB (Rs=0,23, p=0,01), anoB/amoAl (Rs=0,24, p=0,01), oOmuM XoJecTepuHOM
(Rs=0,28, p=0,003), xonecrepurom JIITHIT (Rs=0,26, p=0,006), xomnecrepunom neJIIIBII
(Rs=0,28, p=0,003).

3akaouenue. Conepxanue koiutareHa IV Tuma conoctaBUMO y MPakTHYECKH 3JOPOBBIX MYKUUH
u nanueHToB ¢ Al'. BeisiBieHsl koppensuuu ci1adoil cuiibl MeXAy ypoBHEM KoiareHa IV tuna u
MOKa3aTesIMK JTUITUAHOTO OOMEHa KakK y 3/I0POBBIX JIUII, TaK U y MarueHToB ¢ Al

ASSOCIATIONS OF TYPE IV COLLAGEN LEVEL WITH LIPIDOGRAM INDICATORS IN
MEN AGED 30-49

Levkovich T.V.%, Pronko T.P.}, Borodavko O.N.?, Paray I.L.?

1 — Grodno State Medical University, Grodno, Republic of Belarus

2 — Health care Institution “Grodno University Clinic”, Grodno, Republic of Belarus
Levkovich2816@yandex.by

Objective. To assess the level of type IV collagen in practically healthy men and in men with arterial
hypertension (AH) of | and Il degrees 30-49 years old, to identify correlations of the level of type IV
collagen with lipid metabolism indices.

Methods. The following studies were performed in 67 practically healthy men and 140 patients with AH
of 1 and 11 degrees aged 30-49: determination of lipidogram parameters (total cholesterol, LDL cholesterol,
HDL, apolipoprotein B (apoB), apolipoprotein Al (apoAl)), enzyme immunoassay of type IV collagen
level in the blood.

Results. The content of type IV collagen in practically healthy men was 9,6 [6,4; 14,3] ng/ml, which was
comparable with the level of type IV collagen in patients with hypertension (11,1 [7,0; 16,1] ng/ml, p=0.20).
In healthy individuals, a correlation was found between the level of type IV collagen and HDL cholesterol
(Rs=-0,29, p=0,02), in patients with AH - between type IV collagen and apoB (Rs=0,23, p=0,01),
apoB/apoAl (Rs=0,24, p=0,01), total cholesterol (Rs=0,28, p=0,003), LDL cholesterol (Rs=0,26, p=0,006),
non-HDL cholesterol (Rs=0,28, p=0,003).

Conclusion. The level of type IV collagen is comparable in practically healthy men and patients with AH.
Weak correlations were found between the level of type IV collagen and lipid metabolism parameters both
in healthy individuals and in patients with AH.

© JleBkosuu T.B., IIponsko T.I1., Bopomasko O.H., ITapaii 1.J1., 2025
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ACCOIMUAIIMHA MTOKA3ATEJEN JIUMTUIOT PAMMbBI C TAPAMETPAMU
PEMOJIEJIMPOBAHMSA APTEPUI Y 3JOPOBBIX MY KUHWH Y TAIIMEHTOB C
APTEPUAJIBHOW T'MNEPTEH3UEN

Jleskosnu T.B., Ilponnko T.I1.Y, Menemxko A.B.>2

1 — Yupexxnenue obpazoBanus «I poaHEHCKHIA TOCYIaPCTBEHHBI MEAUIIMHCKAN YHUBEPCUTETY,
r.I'pogno, Pecriybnmka bemapych

2 — I'ocynapctBeHHOe yupexaenue «1 134 BoeHHBII KIMHUYECKUI METUIIMHCKUI HEeHTp BoopyKeHHBIX
Cun Pectiybnuku benapyce» r.I'poano, Pecrybnuka bemapychb

Levkovich2816@yandex.by

Hean: BEIIBUTH KOPPENSIHMK OKa3aTeNIeH TUMUIOTPAaMMBI C TapaMeTpaMy PEMOISTMPOBAaHUS apTepuil y
3IOPOBBIX MYXYHH U MAlMEHTOB C apTepuanbHoil runeprersueit (Al).

Metoabl. ¥ 67 mpaktuuecku 370poBbIX MyXuuH M 140 mamuentoB ¢ Al I u Il cremenu 30-49 ner
BBITIOJIHEHBI WCCIICJOBAHUS: JIMIUAOTPaMMa; U3MepeHue uHiekca ayrmeHTamuud (MA) u cocyaucToro
Bo3pacTta Ha curmorpade VaSera VS-1500N; mymnekcHoe ckaHupoBaHHE OpaxuorealbHBIX apTepUuil ¢
OIICHKOW TONIUHBI KomIuiekca wHTUMa-mMenua (TKHM); omeHka KapOTHAHO-paAHaIbHOW CKOPOCTH
pacmpocTpaneHus myabcoBoid BoiHbI (KpCPIIB) Ha peorpade.

PesyabTartsl. Y nanuenToB ¢ Al anmoB koppenuposai ¢ cocyauctsiM Bo3pactoM (Rs=0,3, p=0,02), TKUM
(Rs=0,54, p=0,01) m UA (Rs=0,25, p=0,046), taxxke ¢ TKUM xoppenupoBanu 00NN XOJIECTePUH
(Rs=0,58, p=0,0004), JIITHIT (Rs=0,54, p=0,002), xonecrepun HueJI[IBII (Rs=0,52, p=0,002). Y
npakTHuecku 310poBbix Juill ¢ TKIM koppenupoanu anoB (Rs=0,55, p=0,00003), o0iuii XonecTepuH
(Rs=0,32, p=0,02), JIITHIT (Rs=0,33, p=0,02), xonectepun ueJIIIBII (Rs=0,34, p=0,01) u Tpurnumepu st
(Rs=0,34, p=0,07), a ¢ kpCPIIB xoppenuposai arnoB (Rs=0,26, p=0,04).

3akiaouenne. BrIaBIeHBI KOoppeiaiyun MCXKAY IOoKasaTre/IsIMU  JIMIIUAOIpaMMbl KW IIapaMETpaMu
PEMOAECTMPOBAHMS APTEPUM KaK y 340POBBIX MY>KUUH, TaK U Y TaUEHTOB ¢ ATl

ASSOCIATIONS OF LIPIDOGRAM INDICATORS WITH ARTERIAL REMODELING
PARAMETERS IN HEALTHY MEN AND PATIENTS WITH ARTERIAL HYPERTENSION
Levkovich T.V.%, Pronko T.P.1, Meleshko A.V.2

1 — Educational Institution “Grodno State Medical University”, Grodno, Republic of Belarus

2 — State Institution “1134 Military Clinical Medical Center of the Armed Forces of the Republic of
Belarus”, Grodno, Republic of Belarus

Levkovich2816@yandex.by

Objective: to identify correlations between lipidogram parameters and arterial remodeling parameters in
healthy men and patients with arterial hypertension (AH).

Methods. The following studies were performed in 67 practically healthy men and 140 patients with AH
of the I and 11 degrees aged 30-49: lipidogram; augmentation index (Al) and vascular age on a VaSera VS-
1500N sphygmograph; assessment of the intima-media thickness (IMT) by duplex scanning; assessment of
the carotid-radial pulse wave velocity (crPWV) by rheograph.

Results. In patients with AH apoB correlated with vascular age (Rs=0,3, p=0,02), IMT (Rs=0,54, p=0,01),
Al (Rs=0,25, p=0,046); total cholesterol (Rs=0,58, p=0,0004), LDL (Rs=0,54, p=0,002), and non-HDL
cholesterol (Rs=0,52, p=0,002) also correlated with IMT. In practically healthy individuals apoB (Rs=0,55,
p=0,00003), total cholesterol (Rs=0,32, p=0,02), LDL (Rs=0,33, p=0,02), non-HDL cholesterol (Rs=0,34,
p=0,01) and triglycerides (Rs=0,34, p=0,07) correlated with IMT; apoB correlated with crPWV (Rs=0,26,
p=0,04).

Conclusion. Correlations were found between lipidogram parameters and arterial remodeling parameters
in both healthy men and patients with AH.

© JleBkosuu T.B., IIponsko T.I1., Menemko A.B., 2025
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ACCOLHUALINU COLAEPKAHUSA KOJUIATEHA 1V TUIIA C IOKA3ATEJISIMA
JUIIUAOTPAMMBI Y MYKYUH C APTEPUAJIBHOM T'MNEPTEH3UEN U
ATEPOCKJIEPO30M COHHBIX APTEPUI

Jleskosnu T.B., Ilponnko T.I1.Y, Menemxko A.B.>2

1 — Yupexxnenue obpazoBanus «I poAHEHCKHIA TOCYIaPCTBEHHBI MEAUIIMHCKUNA YHUBEPCUTETY,
r.I'pogno, Pecriybnmka bemapych

2 — I'ocynapctBeHHOe yupexaenue «1 134 BoeHHBII KIMHUYECKUI METUIIMHCKUI HEeHTp BoopyKeHHBIX
Cun Pectiybnuku benapyce» I'poano, Pecriyonmka bemapych

Levkovich2816@yandex.by

Hean: ouennuts coaepkanue komnarena 1V tuna y myxxunn 30-49 net ¢ aprepuanbHoii runeprensueit (Al)
I u Il creneny, BBISIBUTH KOPPESIIUU YPOBHs KoyiareHa |V Tuma ¢ nmokasarensiMu JIMIMIHOTO OOMEHa.
Metonbl. YV 140 myxunn 30-49 et ¢ A" ObUTM BBINOJIHEHBI UCCIIEIOBAHUS: OTIpE/ICIeHUe TIOKa3aTeleit
JIUTIHUIOTPAMMBI, UMMYHO(EPMEHTHOE HCCIICIOBAaHUE COJACp)KaHUs KojulareHa |V Tuma B KpoBH,
IYTIJIEKCHOE CKaHWpOBaHNe OpaxuonedatbHBIX apTePH.

PesyabTarel. Coaeprxanne koyutareHa IV turer Beime y narueHToB ¢ Al' Ipy BRISIBIIGHUH aTepOCKIIEpo3a
COHHBIX apTepuil [0 CPaBHEHUIO ¢ HarreHTamMu ¢ A" 6e3 aTepockieposa coHHbIx aptepuii (13,0 [8,2; 18,3]
ar/mn u 10,0 [6,5; 15,0] ar/ma coorBercTBeHHO, p=0,02). ¥ mamuenToB ¢ Al' 6e3 aTepockiepo3a COHHBIX
apTepuil BBISIBICHBI KOppemsnnu Mexay kojutareHoM |V tuma u anoB (Rs=0,24, p=0,048), anmoB/amoA 1
(Rs=0,29, p=0,01), xonecrepurom JIITHIT (Rs=0,24, p=0,04), npu BBISIBICHUH aTepOCKIEPO3a COHHBIX
apTepuil — Mex1y cofepkanueM koiutarena |V tumna u xonectepuna JIITHIT (Rs=0,41, p=0,01).
3akawuenue. Coneprxanne kouiarena |V tuma Beimre y Myx4iH ¢ Al mpy HAMMYUM y HUX aTepoCcKiepo3a
COHHBIX apTepuil. BBISBICHBI KOppeIsilUM MeXIy YpoBHeM KoiuiareHa |V Tuma u mapamerpaMu
JUMUAAHOTO OOMEHa.

ASSOCIATIONS OF TYPE IV COLLAGEN CONTENT WITH LIPIDOGRAM INDICATORS
IN MEN WITH ARTERIAL HYPERTENSION AND ATHEROSCLEROSIS OF THE CAROTID
ARTERIES

Levkovich T.V.%, Pronko T.P.1, Meleshko A.V.2

1 — Educational Institution “Grodno State Medical University”, Grodno, Republic of Belarus

2 — State Institution “1134 Military Clinical Medical Center of the Armed Forces of the Republic of
Belarus” Grodno, Republic of Belarus

Levkovich2816@yandex.by

Objective: to assess the level of type IV collagen in men aged 30-49 years with arterial hypertension (AH)
I and Il degree, to identify correlations between the level of type IV collagen and lipid metabolism
parameters.

Methods. The following studies were performed in 140 men aged 30-49 years with AH: determination of
lipidogram parameters, enzyme immunoassay of type IV collagen level in the blood, duplex scanning of
the brachiocephalic arteries.

Results. The content of type IV collagen is higher in patients with AH with detection of carotid artery
atherosclerosis compared to patients without carotid artery atherosclerosis (13,0 [8,2; 18,3] ng/ml and
10,0 [6,5; 15,0] ng/ml, respectively, p=0,02). In patients with AH without carotid atherosclerosis,
correlations were found between the levels of type IV collagen and apoB (Rs=0,24, p=0,048),
apoB/apoAl (Rs=0,29, p=0,01), LDL cholesterol (Rs=0,24, p=0,04); in the presence of carotid
atherosclerosis — between the level of type IV collagen and LDL cholesterol (Rs=0,41, p=0,01).
Conclusion. The content of type IV collagen is higher in men with AH in the presence of carotid
atherosclerosis. Weak and moderate correlations were found between the level of type 1V collagen and
lipid metabolism parameters.
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BJIMSTHUE ®U3UYECKHNX HATI'PY30K PASHOM MHTEHCHUBHOCTH HA
COCTOSIHUE KOKHOTI'O MUKPOKPOBOTOKA HUKHUX KOHEYHOCTEN
JInxanos /I.H.

®OI'bOY BO «pocnaBckuii rocy1apCTBEHHbIN M1€1arOrM4eCKiil yHUBEPCUTET

um. K. 1. Ymmuckoroy, Apocnasns, Poccust

lihanovdi@gmail.com

Lleabio HACTOSIIErO HUCCIENOBAHUS OBLJIO U3YYUTh BIMSHHE (PU3NYECKUX HATPY30K Pa3TUUHON
WHTEHCUBHOCTH Ha COCTOSIHUE KOXXHOT'O MUKPOKPOBOTOKA HUKHUX KOHEYHOCTEH.

Mertoabl. B uccienoBanuu npunsiiv yyactue 20 mpakTHYECKH 3I0POBBIX JOOPOBOJIBLIEB-MYKUUH
B Bo3pacte oT 18 10 20 sietr. OHU BBINOJIHAIU BOCX0X/IEHNE HA CTYIIEHb BbICOTOM 30 CM B TeueHUE
5 MUHYT ¢ AByMs BapuaHTtamMu MHTeHCUBHOCTH: 20 u 30 BocxoxiaeHuil B MHHYTY. OLEHKY
COCTOSIHUS MUKPOLMPKYJISIIMM TPOBOJAMIM C HCIOJB30BAaHUEM JIA3€PHOIO aHalIu3aTopa
MUKporupKynauuu KpoBu «JIASMA-TI®» (HIII «JIABMA», Poccus), koTopslii hukcupoBaiu
Ha TIepeIHeN MOBEPXHOCTH Oefpa.

Pesyabrarsl. Ilocne BBICOKOMHTEHCHMBHOW HArpy3kd OTMEUEHO CTATUCTHYECKH 3HAYMMOE
yBenuueHue nokaszarenen nepdysuu (aa 41%, p < 0.01) u HyrputuBHOTO KpoBoTOKa (Ha 48%; p
< 0.01), o6ycnoBneHHOEe HHTEHCU(DUKAIINEH PEryIsSTOPHBIX MEXaHU3MOB MUKPOLUPKYISIUHU, HA
YTO yKa3bIBAIA YBEIMYEHUE BapuaOCIbHOCTH MHUKpPOKpoBoTOokKa (Ha 44%, p<0.01) m poct
aMIUTUTY SHAO0TeNnanbHbIX (Ha 41%, p<0.05), Heitporennbix (Ha 35% , p<0.05), MHOTeHHBIX (Ha
33%, (p<0.05), neixarenpHbIX (Ha 28%; p < 0.01) u cepaeunnix (Ha 23%; p < 0.01) pur™mOB.
3akiaouenue. B otauune oT Harpy30K HU3KOW MHTEHCUBHOCTHU, BHICOKOWMHTEHCUBHBIE HATPY3KH
OPUBOAAT K WHTEHCH(UKAIMK KOXXKHOTO MHKPOKPOBOTOKAa B HIDKHHUX KOHEYHOCTSX, YTO
JIOCTUTaeTCs 3a CYET HAMPSHKEHHOTO (PYHKIIMOHUPOBAHMS aKTUBHBIX M TACCUBHBIX PETYJISATOPHBIX
MEXaHU3MOB MUKPOIUPKYJISLINH.

THE EFFECT OF PHYSICAL LOAD OF VARYING INTENSITY ON THE STATE OF
THE CUTANEOUS MICROCIRCULATION OF THE LOWER EXTREMITIES
Likhanov D.I.

Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
lihanovdi@gmail.com

The purpose of this study was to study the effect of physical load of varying intensity on the state
of the cutaneous microcirculation of the lower extremities.

Methods. The study involved 20 practically healthy male volunteers aged 18 to 20 years. They
climbed a 30 cm high step for 5 minutes with two intensity options: 20 and 30 ascents per minute.
The state of microcirculation was assessed using a laser blood microcirculation analyzer
"LAZMA-PF" (NPP "LAZMA", Russia), which was fixed on the anterior surface of the thigh.
Results. After high-intensity exercise, there was a statistically significant increase in perfusion (by
41%, p < 0.01) and nutritional blood flow (by 48%, p < 0.01) due to the intensification of the
regulatory mechanisms of microcirculation, as indicated by an increase in the variability of
microcirculation (by 44%, p<0.01) and an increase in amplitudes of endothelial (by 41%, p<0.05),
neurogenic (by 35%, p<0.05), myogenic (by 33%, (p<0.05), respiratory (by 28%, p < 0.01) and
cardiac (by 23%, p < 0.01) rhythms.

Conclusion. Unlike low-intensity loads, high-intensity loads lead to an intensification of skin
microcirculation in the lower extremities, which is achieved due to the intense functioning of
active and passive regulatory mechanisms of microcirculation.

© JIuxanos JI.1., 2025
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KOPPEJISIHUMOHHAS CBA3b MEKIY TEMOPEOJIOI'MYECKUMU IIAPAMETPAMU
U3MEPAEMBIMU OIITUYECKUMU METOJAMM IN VITRO M IN VIVO ITIPU CEPJIEYHO-
COCYIUCTBIX 3ABOJIEBAHUAX

JIyrosuos A.E.}, F'yppunkens 10.1.2, Isauyk JI.U.% Epmoauncknuii I1.B.}, Makcumos M.K.1,
Ymepenkos JI.A.L, IIpuesxes A.B.

ldusnuecknii haxyabTeT M 2MeIUIMHCKUI HAYYHO-00pa30BaTENbHBIA HHCTUTYT

MocxkoBckuii rocynapcTBeHHbIN yHuBepcuTeT nMeHd M.B. JlomonocoBa, Mocksa, Poccus
anlug@biomedphotonics.ru

Heabl0 [gaHHOTO HCCIEAOBaHMS OBUIO YCTAHOBIICHHE KOPPENSIMOHHBIX B3aUMOCBSI3EH MEXIy
U3MEpseMbIMH HEMHBA3WBHO MapaMeTpaMy KalWUIIPHOTO KPOBOTOKA, Mepy3ur KOXKH U (PYHKIUH
SHJIOTEJNHNS C U3MEPIEMBIMH B TPOOaX KPOBU MUKPOPEOJIOTHUECKUMHU [TapaMeTpaMu.

Metoabl. KonudecTBeHHas OLEHKAa MapaMeTpOB KalWUIIPHOTO KPOBOTOKA IN VIVO TPOBOAMIACH C
MIOMOIIBI0 METOJ]a ONTHYECKOW KaMMUIIPOCKOINNH, MOKa3aTeny nepPy3un U SHIO0TENUAIBHOW (PYHKIUH
U3MEPSUTHCH IN VIVO C TIOMOIIBIO METOJIOB JIa3epHOW JOIUIEPOBCKON (DIOYMETPHH M OKKIIFO3MOHHOM
mwietu3morpadun. J{is xapakTepu3alin MEKPOPEOJIOTHUECKUX CBOMCTB SPUTPOLIUTOB U TPOMOOIIUTOB iN
VItr0 mpUMEHsUTHCh METOJBI JIa3epHOW arperoMeTpud u Au(PaKTOMETPUH, ONTHYECKOrO 3axBara
SPUTPOLUTOB, TypOUAMMETPUH paccesHUs CBeTa. B HccienoBaHMM NPUHUMAIM y4YacTUE 3JI0pPOBBIC
JOOpOBOJNBLEI M MAalUEeHTBl C CepAeYyHO cocyaucTeiMu 3aboneBanusamu (CC3):  aprepuanbHON
TUIEPTCH3UEH, XPOHUUECKOM CepJICUHON HEI0CTaTOUHOCThIO, (PUOpHILIIINEH TpeIcepIuii, HIIEMUIEeCKON
00JIe3HBIO Cep/lia.

PesyabTarbl. Pe3ynbraThl AEMOHCTPUPYIOT HAJIMYME CTATUCTUYECKH 3HAYUMBIX KOPPESILMOHHBIX
B3aMMOCBSI3€i MEXK/Iy TeMOPEOIOTHUSCKUMU TIapaMeTpaMu U3MepseMbIMH N Vitro u in vivo. Hanpumep,
HaOJroIaeTCsl OTpHULIATENbHAST KOPPEISIIKS MEKAY HHICKCOM arperaiuy SpUTPOIUTOB U TPOMOOIIUTOB CO
CKOPOCTBIO KanuiuisipHOro kpoBotoka. Hanmnune CC3 npHBOAUT K NOBBILIEHHON arperaluu, NOHUXEHHOU
Ie(pOopMUPYEMOCTH 3PUTPOLIUTOB, a TAaKXKe HapyLICHUsIM nepdy3nun, GYHKLIUN SHIOTENNS U yXyILICHHUIO
TEPMHHAJIBHOTO KPOBOOOPAIIIECHHS.

3axuroyenue. Mcroinb3yst HeMHBAa3UBHBIE METObI, MOXKHO HE TOJBKO ONPEAEIUTH TapaMeTphl KPOBOTOKA,
HO U CYyIUTb O MUKPOPEOJIOTHYECKUX MapaMeTpOB KPOBH, M HA0OOPOT. DTH MPEHMYIIECTBA BasKHBI JIJIs
KOMITJICKCHOM OIIGHKH T'€MOPEOJOrHYECKOT0 CTaryca TMalUeHTOB TPW HCHOJIb30BAHUHM TOAX0/a
MIEPCOHAIM3UPOBAHHON MEAMIIMHBI ¥ TIOMOXKET TPAaKTUKYIOIIMM BpadyaM CKOppeKkTrpoBath jeuenue CC3.
Baaroagapuoctu: BemonueHo npu ¢punancoBoit noanepxke rpanta PH® Ne 25-15-00172.

CORRELATION BETWEEN HEMORHEOLOGICAL PARAMETERS MEASURED BY
OPTICAL METHODS IN VITRO AND IN VIVO IN CARDIOVASCULAR DISEASES
Lugovtsov A.E.}, Gurfinkel Yu.l.2, Dyachuk L.1.2, Ermolinskiy P.B.t, Maksimov M.K.%,
Umerenkov D.A%, Priezzhev A.V.!

Physics Department and 2Medical Research and Educational Institute,

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

anlug@biomedphotonics.ru

The aim of this study was to establish correlations between non-invasively measured parameters of
capillary blood flow, skin perfusion and endothelial function with microrheological parameters measured
in blood samples. Methods of optical capillaroscopy, laser Doppler flowmetry and occlusive
plethysmography, laser aggregometry and diffractometry, optical trapping and turbidimetry of were used.
The results demonstrate the presence of statistically significant correlations between hemorheological
parameters measured in vitro and in vivo.

Conclusion. Using non-invasive methods, it is possible not only to determine the parameters of blood
flow, but also to judge about the microrheological parameters of blood, and vice versa. These advantages
are important for a comprehensive assessment of the hemorheological status of patients especially when
using the personalized medicine approach.

© JlyroenoB A.E., I'yppunkens F0.1., dsayk JI.U., Epmonunckutii I1.6., MakcumoB M.K., YMepenkos JI.A.,
IIpuesxer A.B., 2025
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BO3MOXHOCTHU OIITUYECKOI'O IMHUETA JJIs1 U3MEPEHUS
MUKPOPEOJIOI'HYECKUX ITAPAMETPOB DPUTPOLIUTOB

MaxkcumoB M.K.!, Epmoaunckuii ILB.Y, JIyrosuos A.E.., Ipues:kes A.B.!

IMI'Y umenu M.B. Jlomonocosa, Mocksa, Poccust, 119991, Jlenunckue ropsr 1.1, ctp. 2
madoway@yandex.ru

Heano MacTep-kiacca sIBISIETCS O3HAKOMIICHHE ayJUTOpPUH C  (U3MYECKHUMU MPUHIHUIAMH
(GYHKIMOHUPOBAHHS ONTHYECKOTO IMUHIIETA U €0 BOZMOXXHOCTSIMH 110 H3MEPEHHIO MUKPOPEOIOTHUECKHX
HapaMeTpoB SPUTPOIUTOB, TO €CTh MTAPaMETPOB X Ae(HOPMUPYEMOCTH U arperalyi, NTPafoIuX OIHY U3
KJIIOUEBBIX POJICH B OMpPEAETICHUN KPOBOTOKA.

Metoabl. OnTrHdeckuii MUHLET IMO3BOJSIET CO3[aBaTh OOJACTH, B KOTOPBIX CHIIBI JABJICHUS CBETa
CTpEeMSATCS yAEpKaTh YaCTHILy B OJHON TOUYKE (ONTHYECKHE JIOBYIIKH). Yalie Bcero UCroab3yeTcs Jla3ep ¢
JUTMHOMN BOJIHBI B OJMOKHEM HH(pakpacHoM nuamnazone, Hanpumep, Nd:YAG (1064 um).

PesyabTatbl. [ n3Mepenus 1ehopMrUpyeMOCTH KIETOK C TOMOIIBIO ONTHYECKOTO MUHIIETa MOXKET OBITH
IPUMEHEHO MHOKECTBO ITOJIX0/10B. 3aXBaue€HHBIE KIIETKH MOYKHO IIEpEMENIaTh C pa3IMIYHbBIMU CKOPOCTSIMH,
MOKHO 1e(hOpMHUPOBATH KJIETKH, IPUKPETUIEHHBIE K TIOBEPXHOCTH HJIH )K€ PACTATHBATH SPUTPOIUT IBYMS
ONITUYECKUMH JIOBYIIKAaMH. B 4HCII0 H3MEpsieMbIX MapaMeTpOB BXOAAT HHICKC yIUTMHEHHS, MOAyJb FOHTra
U IpyTUe XapaKTEepUCTUKH. JIs1 OLIEHKH arperaryy 3pUTPOIUTOB TpeOyeTcs 3aXBaTHTh JIBE KIIETKH, CBECTH
UX JI0 OTIPEeTIEHHOTO EPEKPHITHS MEMOpaH 1 M3MEHSTh CHITY 3aXBaTta. TakuM 00pa3oM MOKHO H3MEPHUTh
CHJIBI CIOHTaHHOM arperamuy SpUTPOLUTOB U UX Jie3arperainy.

3akimoyenue: OgHUMH W3 Hauboliee BAXKHBIX MHUKPOPEOJOTHMYECKHX MapaMeTpPOB KpPOBH SBIISIOTCS
nedopMHpyeMOCTh 1 arperamys 3puTpounToB. ONTHYECKHIA MHIIET TO3BOJISIET MHOTOCTOPOHHE OIICHHUTh
9TH MapaMeTpbl Ha YPOBHE OJWHOYHBIX KJIETOK IPH Pa3HBIX YCIOBHSAX, YTO MPEJOCTABISCT HIMPOKUE
UCCIIeIOBATENbCKIE BOBMOYKHOCTH U MPEJICTABISIET KIMHUYECKUI HHTEpeC.

Bnaronapuoctu: Jlanaas pabora Obiia BBITOTHEHA MPH (UHAHCOBOW MOIAEpKKe rpaHTa Poccuiickoro
Hay4Horo ¢onna Ne 25-15-00172.

OPTICAL TWEEZERS APPLICATIONS FOR RED BLOOD CELL MICRORHEOLOGICAL
PARAMETERS MEASUREMENTS

Maksimov M.K.}, Ermolinskiy P.B.%, Lugovtsov A.E.}, Priezzhev A.V.!

'Lomonosov Moscow State University, Moscow, Russia, 119991, Leninskie gory, 1, building 2
madoway@yandex.ru

The aim of this workshop is to introduce physical principles of optical tweezers operation and their
possibilities for measuring the microrheological parameters of red blood cells (RBCs), namely their
deformability and aggregation playing crucial roles in blood flow determination.

Methods. Optical tweezers create areas where optical pressure forces trap the particle and prevent its
movement away from the certain point (optical traps). Near-infrared laser light is the most common choice,
for example, Nd:YAG laser (1064 nm).

Results. To estimate RBC deformability via optical tweezers a variety of approaches may be applied.
Trapped cells can be dragged at different velocities, cells attached to a surface can be deformed, a single
RBC can be stretched by two optical traps. Elongation index, Yung’s modulus and other parameters are
among the possible measured characteristics. To evaluate RBC aggregation, one should trap two cells, bring
them in contact until a certain membrane overlap and then vary the trapping force value. This allows for
measuring the forces of RBC spontaneous aggregation and RBC disaggregation forces.

Conclusion. Red blood cell deformability and aggregation are important microrheological parameters of
blood. Optical tweezers allow to quantitatively determine these parameters on the level of single cells using
various approaches, which provides wide investigation possibilities.

© Makcumor M.K., Epmonnackuii I1.B., JIyrosios A.E., IIpuesxes A.B., 2025
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K BOITPOCY O CTAHJAPTU3AIIAU UCCJETOBAHUN B MUKPOITUPKYJISAIUA
Maanaxosa 3.J1., Maprapssauy H.b., Jlykuna O.B., Baacos T./1.

OI'bOY BO "llepseiii Cankt-IleTepOyprekuii rocyaapcTBEHHBIN MEAUIUHCKUN YHUBEPCUTET HMEHU
akagemuka M.I1.IT1aBnosa", Cankt-IletepOypr, Poccus

zinaida.malahova@gmail.com

Heab0 ObUIO CPaBHUTH IUATHOCTHYECKYIO 3HAYMMOCTh METOJOB YJIbTPa3BYKOBOW IHATrHOCTUKU C
Harpy304HbIMH TECTaMH B OLIEHKE 3HIOTEINAIbHON JUC()YHKIIMN B HOPME U IIPU MATOJIOTHU € IIOMOLIBIO
ROC anamuza.

Metonbl. bein Bemmonnen ROC ananus ¢ ompenesneHHeM ONTUMAIbHONW TOYKH OTCEUEHHS ISl OLEHKH
JUAarHOCTMYECKOM  TOYHOCTH  HM3MEpPEHHs  IOTOK3aBHCHMOH  Ba3oJqWIaTallMMd  MHKPOCOCYAOB
Jorrieporpaduei ¢ oleHKo HaoTennansHoN quchyHkund (/1) y 3I0pOBBIX UCTIBITYEMBIX U MTAITHEHTOB
c caxapHpiM nuaberom 2 Ttmna (CJ 2 Tuma) npu TNpUMEHEHHH «OKKIO3HOHHOW» (OkIl) wu
«anetTunxoauHoBo» (AX) mpoo.

PesyabTartel. Ilo pesynpratam mposeneHHoro ROC-aHanmm3a ObUTH OIIpeNeNeHbl MOPOTOBBIE 3HAYCHUS
ckopoctu KpoBoToka MLIP B nccnenyembix mpobax OkIl m AuX, 3HaueHUs] HUXKE KOTOPBIX TPAKTYIOTCS
kak DJI. Beuto ycraHoBieHo, yto y Bcex mamueHtoB ¢ CJI mmeer mecto D/ (p <0,001), HO mpu
npumeHeHuu OKII 4yBCTBUTENBHOCTS METOAA Y 3A0POBBIX MALIMEHTOB OKa3anach Beile yeM B AlLX. Kpome
toro B OkII yxxe Ha 2-i1 MUHYTE MbI ITOJIYYHJIA JOCTOBEPHBIEC PA3INYUs B IOKA3aTEIAX KPOBOTOKA MEXY
310poBBIMU HcTbITyeMbIMU U naruenTamu ¢ C/1 (ROC nopor, 137%; YOCK 112%), Toraa xak B rpymnime
«IIpOOEI ¢ aIETHIXOJIMHOMY TONBKO Ha 4-i munyTe (ROC mopor, 144%; YOCK 126%).

3aknouenue. [ToyyuB 3TH JaHHBIE ONPEIEITHIN TOPOTrOBbIE 3HAYEHUs CKOPOCTH KpoBoToKa st I13BJ]
MIIP u B OxII u B AuX mjist nanpHEHIei crangapTU3ai STUX METOUK U BOZMOKHOTO BKJITFOUCHHSI dTUX
METO/MK B KITMHUYECKYIO PAKTHKY U MOATBEPIMIN UX 3 (ekTuBHOCTH onieHku D/ y marmentos ¢ CJ1 2
THIIA.

TO THE QUESTION OF STANDARDIZATION OF RESEARCH IN MICROCIRCULATION
Malakhova Z.L., Margaryants N.B., Lukina O.V., Vlasov T.D.

Pavlov First Saint Petersburg State Medical University, St. Petersburg, Russia
zinaida.malahova@gmail.com

The aim was to compare the diagnostic significance of sonography methods in assessing endothelial
dysfunction (ED) in health and disease using ROC analysis.

Methods. ROC analysis was performed to determine the optimal cutoff point for the diagnostic accuracy
of measuring flow-dependent vasodilation of microcirculation vessels using HF Doppler sonography with
assessment of ED in healthy and patients with type 2 diabetes mellitus (T2DM) using the "occlusion”
(OT) and "acetylcholine™ (AT) tests.

Results. The ROC analysis, threshold values of the microcirculation blood flow velocity were determined
in the studied tests (OT & AT), values below which are interpreted as ED. It was found that all patients
with T2DM have ED (p < 0.001), but when using the OT the sensitivity of the method in healthy patients
was higher than in the AT. In the OT already at the 2nd minute we received reliable differences in blood
flow parameters between healthy subjects and patients with T2DM (ROC threshold, 137%; SVF 112%),
while in the AT group only at the 4th minute (ROC threshold, 144%; SVF 126%).

Conclusion. We determined the threshold values of FMD of the MCR in both the OT and the AT for further
standardization of these methods and possible inclusion of these methods in clinical practice and confirmed
their effectiveness in assessing endothelial dysfunction in patients with type 2 diabetes.

© Manaxoga 3.J1., Maprapsstan H.B., Jlykuna O.B., Baacos T.1., 2025
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PEOI'PA®UYECKHUHN AHAJIN3 MUKPOIIUPKYJISIIIUU Y JETEHN C PA3JIMYHBIM
COCTOSIHUEM KOCTHO-MBIIIEYHOMW CUCTEMBbI

Maprycesnu A.K.!, Mamonosa C.B., lusnensin JI.P.?

IOI'AOY BO «HanuoHaabHbIH HCCIIe0BATENbCKHIM Huxeropoackuii rocy1apCTBEHHbIN
yausepcureT uM. H.W. JIobaueBckoro», Hmwkuuit HoBropon, Poccust

2 dI'e0Y BO «[IpuBOKCKHI UCCIEN0BATENbCKU MEAUIIMHCKUNA YHUBEpPCUTET» MuUH3IpaBa
Poccun, Huxxnanit Hosropon, Poccust

cryst-mart@yandex.ru

Lesab ucciaenoBaHus: U3yYEHHUE PErMOHAIBHOIO KPOBOOOPAIIEHUS y LIKOJBHUKOB C y4ETOM
COCTOSIHUSI KOCTHO-MBILIEYHON CUCTEMBI.

MarepuaJjibl 1 MeToABI. bbuta obcnenoBana rpymmna gereit 7-15 ner ¢ miockocronuem (n=175).
Bo Bropyio rpynmy Bonumm 242 310pOBBIX IIKOJBHUKOB TOrO K€ Bo3pacTta. [ns oueHku
apTepUanbHOTO M BEHO3HOIO KPOBOTOKA B COCYJaX HM)KHHUX KOHEYHOCTEH (TOJIEeHb-CTONA) MpHU
IUIOCKOCTOIIMU HCHOJIBb30BATH PEOBa30rpaduio0 HIKHUX KOHEYHOCTEH, OCYIIECTBICHHYIO Ha
peorpaduueckoM Komiuiekce «Peo-cekTp».

Pesyabrarsl. BblsiBieHa creneHb 4acToThl AMKpoTHueckoro uHuaekca (JAMA) B 8 ner c
JBIXaTeNIbHOM cocTaBJstomlel cinektpa B cronax (r=0,8). Peorpaduueckuii unnexc (PU) y nereit
IIPU OTCYTCTBUU MATOJIOTUU UMEIOT BHICOKHME 3HAUEHUSI HAa YPOBHE T'OJIEHHU ¢ /-14u1€eT, B cTonax B
12-14 ner, no cpaBHeHHMIO ¢ HOpMOH. Kpome TOro, MHTEHCUBHOCTb U CKOPOCTh KpPOBOTOKA
B3aMMOCBSI3aHbI B CTOpOHY yBenuuenus B 9-10, 12-15 ner [r=0,9]. IIpu miockocronuu y netei 8-
10 ner xonebanus JJA B cTOpoHY yBelHYeHHS WM YMEHbLIEHUS MUHUMaNbHBI (He 6osee 20%).
C 11 ner npu MI0CKOCTONHUHU IPOCIIEKUBAETCS TEHIEHIUS K noBbleHnto [IA, no cpaBHeHuto ¢
rpynmnoii koHtpois. bonee Bbicokue yposHu JIMA 3aduKkcupoBaHbl Ha YpOBHE TojieHU B 14 jer
(47%) u B 15 ner (27,7%). B cromnax 3akoHOMepHOCTH K moBbiieHuto JIMA Gosnee BhIpakeHa: B
12 ner napaMeTp NpEBBILIAET YPOBEHD 310POBBIX AeTel Ha 29,7%, a 15 ronam - Ha 37,6%.

RHEOGRAPHIC ANALYSIS OF MICROCIRCULATION IN CHILDREN WITH VARIOUS
MUSCULOSKELETAL SYSTEM CONDITIONS

Martusevich A K.}, Mamonova S.B., Dilenyan L.R.}?

INizhny Novgorod State University named after N.I. Lobachevsky, Nizhny Novgorod, Russia
2Privolzhsky Research Medical University, Nizhny Novgorod, Russia

cryst-mart@yandex.ru

The purpose of the study was to estimate the regional circulation in schoolchildren, taking into account
the state of the musculoskeletal system.

Material and methods. A group of children aged 7-15 years with flat feet (n=175) was examined. The
second group included 242 healthy schoolchildren of the same age. To assess arterial and venous blood
flow in the vessels of the lower extremities (shin-foot) with flat feet, rheovasography of the lower
extremities was performed using the “Rheo-spectrum” complex.

Results. The degree of frequency of the dicrotic index (DIA) at 8 years of age with the respiratory
component of the spectrum in the feet (r=0.8) was revealed. Rheographic index (RI) in children in the
absence of pathology has high values at the level of the lower leg from 7-14 years, in the feet at 12-14 years,
compared with the norm. In addition, the intensity and speed of blood flow are interrelated in the direction
of an increase in 9-10, 12-15 years [r=0.9]. With flat feet in children aged 8-10 years, fluctuations in DIA
in the direction of increase or decrease are minimal (no more than 20%). Since the age of 11, with flat feet,
there has been a tendency to increase DIA, compared with the control group. Higher DIA levels were
recorded at the lower leg level at the age of 14 (47%) and at the age of 15 (27.7%). At the age of 12, the
pattern of increased DIA is more pronounced: at the age of 12, the parameter exceeds the level of healthy
children by 29.7%, and at the age of 15 - by 37.6%.

© Mapryceenu A.K., Mamonosa C.b., unensu JI.P., 2025
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KOMILJIEKCHBIN AHAJIN3 MUKPOILIMPKYJISIIIUU B OKOTI'OBOM PAHE
METOJIAMM JA3EPHOM JONIIIEPOMETPUH U CBY-TUDJIEKTPOMETPUN
Maprycesnu A.K.!>, Hazapos B.B.?, Baxsinosa B.C.!

®I'BOY BO «Hmkeropoackuii rocy1apcTBEHHbIH arpoTeXHOIOTHYECK T YHHBEPCUTET HM.
JLA. ®nopentbeBa», Huxunit HoBropon, Poccust

2OI'AOY BO «HarmoHaIbHbIH HCCIe10BaTeIbCKHUI Huxeropoackuii rocy1apCTBEHHbIN
yauBepcureT uM. H.W. JlobaueBckoro», Hmwkuuit HoBropon, Poccust

cryst-mart@yandex.ru

Heabo padorsl ciyximia pa3paboTka KOMOMHHUPOBAHHOTO METOJA OLIEHKH CTPYKTYPHO-
(yHKIMOHATIBHBIX OCOOCHHOCTEH 0’KOTOBOM PaHBI U OKOJIOPAHEBOW 30HBI, BKIrouaBiiedr CBY-
JUAJIEKTPOMETPUIO U IONIUIEPOMETPHUIO.

Metoasbl. ccienoBanue BoinoHeHO Ha 20 Kpbicax JUHUM BucTap, KOTOPBIM MOJEIUPOBAIU
KOHTAaKTHYIO TE€PMHUYECKYI0 TpaBMy, U 10 310pOBbIX KUBOTHBIX. OLEHKY COCTOSIHUS DPaHbl
BBITNOJIHSUIN yepe3 24 u 72 yaca nocjie HaHeceHUs TpaBMbl. M3yueHune TuaIeKTpuYecKuX CBONCTB
TKaHEW OCYIIECTBIISUIN C IIOMOIIBIO TPOTrPAMMHO-AMIIAPATHOTO KOMIUIEKCA JUIsl OJIMKHETIOIBHOTO
pe3zonancHoro CBY-3oH1upoBanusl.

PesyabTaTsl. B pannuii nocneoxxoroBsiii nepuos (1-e cyTku) B TKaHAX paHbl HAOIIO/IAaeTCs
PE3KOE COIJIACOBAHHOE CHM)KCHME HWHTEHCUBHOCTHM MMKPOLMPKYISALUA M JUIEKTPUUYECKON
MIPOHUIIAEMOCTH, TTOCTENIEHHO M YaCTUYHO BOCCTAaHABIMBAEMOE K 3aBEPILIECHUIO 3 CYTOK MOCIe
HAaHECEHHsI OXora. B OKOJOpaHEeBOW 30HE PpErucTpPUPYETCs KOMIIEHCATOPHAas aKTHBALUs
KpPOBOTOKA, MPUBOJAILLAS K YBEIMYECHHIO CTENEHU TUIpaTalMy TKaHEW, 4YTO MPOSBISIETCS
MOBBIIIICHHEM OOOMX yKa3aHHBIX TIOKazarenedd. Kpome Toro, mpm TEpMHUYECKOW TpaBMe
(bopmupyeTcst peryasaTOpHbIA aucdananc GakTopoB, 00eCIeUNBAIOIINX KaIWIISPHBIA KPOBOTOK
B 30HE€ O0XOra M OKpYXAalOUMX €€ TKAaHAX, HOCAUIMH KOMIIEHCATOPHBIA XapakTep |
CHOCOOCTBYIOUIMI YTHETEHUIO IPOLIECCOB pereHepaIum.

3akmoyenue. CoueTaHHOE MPUMEHEHHE PacCMAaTPUBAEMBIX METOAOB TMO3BOJSET MOJHOIEHHO
0XapaKkTepHU30BaTh CTPYKTYPHO-(YHKIIMOHAIbHBIE OCOOEHHOCTH OMOTKaHU U UX TUHAMHUKY.

COMPLEX ANALYSIS OF MICROCIRCULATION IN BURN WOUND WITH LAZER
DOPPLEROMETRY AND MICROWAVE DIELECTROMETRY

Martusevich A.K.}?, Nazarov V.V.2, Badyanova V.S.!

Nizhny Novgorod State Florentyev Agrotechnological University, Nizhny Novgorod, Russia

2Nizhny Novgorod State University named after N.I. Lobachevsky, Nizhny Novgorod, Russia
cryst-mart@yandex.ru

The aim of the work was to develop a combined method for assessing the structural and functional features
of a burn wound and the near-wound zone, including microwave dielectrometry and Dopplerometry.
Methods. The study was performed on 20 Wistar rats, which underwent simulated thermal contact injury,
and 10 healthy animals. The wound condition was assessed 24 and 72 hours after the injury. The dielectric
properties of the tissues were studied using a hardware and software complex for near-field resonant
microwave sensing.

Results. In the early post-burn period (day 1), a sharp coordinated decrease in the intensity of
microcirculation and dielectric constant is observed in the wound tissues, which is gradually and partially
restored by the end of 3 days after the burn. Compensatory activation of blood flow is recorded in the near-
wound zone, leading to an increase in the degree of tissue hydration, which is manifested by an increase in
both of these indicators. During thermal injury, a regulatory imbalance of factors is formed that ensure
capillary blood flow in the burn area and surrounding tissues, which is compensatory in nature and
contributes to the inhibition of regeneration.

Conclusion. Thus, the combined application of the considered methods allows us to fully characterize the
structural and functional features of the analyzed tissue and their dynamics.

© Maprycesuu A.K., Hazapos B.B., CypoBeruna A.B., bagsaosa B.C., 2025
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BJIUSIHUE XOJIOJHOM I'EJIMEBOM MJIA3MbI HA COCTOSIHUE KOKHOM
MUKPOIIUPKYJIALNUU KPBIC

Maprycesnu A.K.!>, Hazapos B.B.?, Cyposeruna A.B.!, Baasinosa B.C.!

®I'BOY BO «Hmkeropoackuii rocy1apcTBEHHbIH arpoTeXHOIOTHIECK T YHHBEPCUTET M.
JLA. ®nopentbeBa», Huxunit HoBropon, Poccust

2OI'AOY BO «HarmoHaIbHbIH HCCIe10BaTeIbCKHUI Huxeropoackuii rocy1apCTBEHHbIN
yausepcurteT uM. H.W. JIo6aueBckoro», Hmwxuuit Hosropon, Poccust

cryst-mart@yandex.ru

Heabto padoTbl CcioyXuia OLEHKAa peakUud MUKPOLUPKYISLMKM Ha IPOBEICHUE Kypca
JIOKaJIbHOTO BO3JIEHCTBHS I€IIMEBOM XOJI0IHOM IUIa3MBl.

Marepuan m mMeToabl. DKCIEpUMEHT BbINOJIHEH Ha 20 340pOBBIX Kpbicax JuHUM Bucrap,
pa3zeneHHbIX Ha 2 rpynnbl. JKUBOTHBIM KOHTPOJBHOM Tpymibl (n=10) npoBogMIN OJHOKPAaTHOE
U3MepeHue nokaszareneid MuKpouupkynsauuu. Kpbicsl ocHoBHO# rpynmsl (n=10) nomyyanu Kypec,
BKJIIOUAIOLIUH 5 €XXeITHEBHbIX ceaHCOB (10 1 MMH.) 0OpabOTKHU KOKH CIIUHBI )KUBOTHBIX IOTOKOM
reJueBor XOoJ0AHOH 1u1a3Mbl. OLEHKY COCTOSIHUS MUKPOLMPKYJISLUU OCYLIECTBIISIIM METOJIOM
Ja3epHOU JAOTICPOBCKOH uroymerpun Ha anmnapare "JIAKK-M".

Pe3yabTaThl. YCTaHOBICHO, YTO NMPOBEACHHE Kypca 0OpaOOTKH IelueBOi XOJIOIHON IIa3Moi
CIIOCOOCTBYET YMEPEHHOMY CHIDKCHHIO WHTEHCHBHOCTH MHKPOKpOBOTOKa (Ha 14%; p<0,05).
Kpome Toro, npakTuyecku ABYXKpaTHO BO3PACTAET y4aCTHE B PEryJIsALUU KPOBOTOKA IO COCylaM
MaJIoro JAuaMeTpa dHI0TeInaabHoro kommnonenta (p<0,05). Ha stom ¢oHe akTHBHOCTH BTOPOTO
BHYTPEHHEro (hakropa - HEHpOreHHOro - ocTaércs MpakTU4YecKu Hem3MeHHoM. Hamportus, s
[ACCHUBHBIX, BHEIIHUX MEXaHH3MOB PETYJSIUN COCTOSHUS MHUKPOLUMPKYISLUU HAOII0IaIN
yTHETEHUE, BBIPAKEHHOE B pa3jIMYHOM CTENEHU JIs OTIEeNbHBIX mapamerpoB Tak, Hambonee
CTaOUJIBHBIM OKa3aJiCsli MUOTE€HHBIN (pakTop, aMIUIMTY/1a KOTOPOTOo yMEHbIINIach Juilb Ha 20%
(p<0,05). B To e Bpemsl IpIXaTeabHbII KOMIOHEHT U BKJIa/l MyJIbCOBOW BOJIHBI CHU3WINCH Ha 40
u 37% cootBercTBeHHO (p<0,05 17151 000MX MOKa3aTeseil).

THE EFFECT OF COLD HELIUM PLASMA ON THE STATE OF SKIN MICROCIRCULATION
IN RATS

Martusevich A.K.12, Nazarov V.V.?, Surovegina A.V.}, Badyanova V.S.!

Nizhny Novgorod State Florentyev Agrotechnological University, Nizhny Novgorod, Russia

2Nizhny Novgorod State University named after N.I. Lobachevsky, Nizhny Novgorod, Russia
cryst-mart@yandex.ru

The aim of the work was to evaluate the microcirculation response to a course of local exposure to cold
helium plasma.

Methods. The experiment was performed on 20 healthy Wistar rats divided into 2 groups. The animals of
the control group (n=10) underwent a single measurement of microcirculation parameters. The rats of the
main group (n=10) received a course including 5 daily sessions (1 min each) of treating the skin of the
animals' backs with a stream of cold helium plasma. The microcirculation state was assessed using laser
Doppler flowmetry on a “LACK-M” device.

Results. It was found that the course of treatment with cold helium plasma contributes to a moderate
decrease in the intensity of microcirculation (by 14; p<0.05). In addition, the involvement of the endothelial
component in the regulation of blood flow through small-diameter vessels increases almost twofold
(p<0.05). Against this background, the activity of the second internal factor, the neurogenic factor, remains
almost unchanged. On the contrary, for passive, external mechanisms of regulation of the state of
microcirculation, depression was observed, expressed to varying degrees for individual parameters, for
example, the myogenic factor turned out to be the most stable, the amplitude of which decreased by only
20% (p<0.05 compared with intact animals). At the same time, the respiratory component and the
contribution of the pulse wave decreased by 40 and 37%, respectively (p<0.05 for both indicators).

© Maprycesuu A.K., Hazapos B.B., CypoBeruna A.B., bagsaosa B.C., 2025
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BO3JIEHCTBUE TPAHEKCAMOBOM KHCJIOTHI HA MUKPOCOCYJIbl MO3TI'A
IHPU KPOBOITIOTEPE U OXJIA’KEHUHU OPI'"AHU3MA

Meabuukosa H.H.

OI'BYH «MuctutyT usnonoruu um. N.I1. ITanoa» PAH, Cankr-IlerepOypr, Poccust
melnn@mail.ru

Heabro 1aHHOTO UCCIETI0BAHMS OBLIIO U3YYEHHUE COCTOSHUS MUKPOIIMPKYJIATOPHOTO pyciaa KOPbI
TOJIOBHOT'O MO3Ta MPH UCIOJIb30BaHUU TpaHeKcaMOBOW KUCIOTHI (TXA) B yCIOBUAX YMEPEHHOM
KPOBOIIOTEPHU B MPOIIECCE OXITAXKICHUS Y KPBIC.

MeTtoabl. HapkoTu3upoBaHHbIE CaMIlbl KPBIC MOABEPTAIUCH KPOBOIIOTEPE YMEPEHHOMN CTEIEeHU
(30% OLIK), mocne yero npousBoanau uapysuto TXA (10 mr/kr, V=1 mi) umu ¢puspactBop B
KOHTPOJIE | MOCIeAyIolee o0Iee OXJIaKIACHHE OpraHu3Ma JI0 THIOTEPMHUYECKON OCTaHOBKHU
npixanusi. C MOMOIIBI0 YCTAHOBKHU MPUKU3HEHHOW MHUKPOCKOIUU PErUCTPUPOBATN W3MEHEHUS
IUaMeTpa MUATbHBIX apTEepHalbHBIX COCYAOB (McXonHbli nuamerp 15-30 MkM) B Xxoze
OXJIAKICHMSI.

PesyabTaTsl. ['UnotrepMudeckas OCTaHOBKA JIBIXaHUSI POUCXOTUT B KOHTPOJIE MPU PEKTAIBHOMN
temneparype (Tp) 12,9°C, npu Beenenuu TXA npu Tp 14,4°C. BbIfBIeHBI cTaTHCTHYECKHE
pa3inuus B [UaMeTpe MUKPOCOCYI0B MpH BBeaeHUU ¢uspactBopa u T XA mocie KpoBOMOTepH U
npu oxnaxaernu 1o Tp 25°C u Huxke.

3akmouenue. OqHokpaTHoe BBeaeHHe TXA B no03e 10 MI/Kr aHacTe3UpOBaHHBIM KpbIcaM Ha
(¢hoHE yMEpPEHHOH KpOBONOTEPH HE II0KA3aJl0 H3MCHEHHUS COCTOSHHUS IepeOpabHOTO
MHKPOLMPKYJIATOPHOTO pycia npu oxiaxaernu 10 Tp 25°C o cpaBHEHHIO ¢ KOHTPOJIEM, OJTHAKO
MIpH TITyOOKOM CTENEHU OXJIAXACHHUS OpraHu3Ma Ba30KOHCTPHUKIIMS Obuta 00Jiee BhIpakeHa.

THE IMPACT OF TRANEXAMIC ACID ON BRAIN MICROVASCULATURE DURING
BLOOD LOSS AND BODY COOLING

Melnikova N.N.

I.P.Pavlov Institute of Physiology of the Russian Academy of Sciences, St. Petersburg, Russia
melnn@mail.ru

The aim of this study was to investigate the state of the microcirculatory bed of the cerebral cortex
when using tranexamic acid (TXA) under conditions of moderate blood loss during cooling in rats.
Methods. Anesthetized male rats were subjected to moderate blood loss (30% of total blood
volume), after which TXA (10 mg/kg, V=1 ml) or saline in the control group was infused,
followed by general body cooling to hypothermic respiratory arrest. Using a microscopy in vivo,
changes in the diameter of pial arterial vessels (initial diameter 15-30 um) were recorded during
cooling.

Results. Hypothermic respiratory arrest occurred in the control group at a rectal temperature (Tr)
of 12.9°C, while in TXA administration occurred at Tr of 14.4°C. Statistical differences in the
diameter of microvessels were found between saline and TXA administration after blood loss and
during cooling to Tr of 25°C and below.

Conclusion. A single administration of TXA at a dose of 10 mg/kg to anesthetized rats against the
background of moderate blood loss did not reveal changes in the state of cerebral microcirculation
during cooling to Tr of 25°C compared to the control; however, at a deep degree of body cooling,
vasoconstriction was more pronounced.

© Mensaukosa H.H., 2025
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OCOBEHHOCTH PET'YJISIIIMHU KOKHOM MUKPOI'EMOJINHAMWKH BEPXHUX U
HWKHUX KOHEYHOCTEM B OTBET HA JIOKAJIbHBI HAT'PEB Y ITAIITMEHTOB C
TUIEPTOHUEN U CAXAPHBIM JIMABETOM 2 TUIIA

Murtpommuna U.IO., Jiokuna A.P., Tuxonosa U.B., I'punesuu A.A., Kocaxosa H.W.",
Taukanar A.B.

Nucturyr Ouodmsuku kinerku PAH - ob6ocobiennoe moapazaenenne ®I'bYH OUILL ITHIIBU
PAH, r. [Tymuno, Poccus

* ®I'AV3 Bonsauna ITymusackoro Haydsoro nentpa PAH, r. ITymuno, Poccust

xf2@rambler.ru

Ieap - oueHUTH BIMSHHUE JIOKAJIBHOIO HAarpeBa Ha KoyieOaHUS MUKPOTEMOJUHAMUKU KOXKHU
BEPXHHUX U HKHUX KOHEYHOCTEH y MAI[MeHTOB ¢ runeproHuyeckoit 6one3nsio (I'b) u ¢ caxapusim
muaberom 2 tuna (C2T).

Metoasbl. B uccrnenoanuu npunuManu ydactue 43 nauuenra ¢ CH2T, 41 nmaument ¢ I'b u 22
YCJIOBHO 37I0POBBIX J0OPOBOJbIA. sl KaKI0TO yYaCTHHUKA METOJIOM JIa3€pHOM JONIIIEPOBCKON
GiioyMeTpuu pPErucTpUpOBaIM JAWHAMHUKY KOJ€OaHMHM KOXKHOM MHUKPOLMPKYJSALUU IPaBOro
npenmiedbs M mpaBoil cromsl mpu Temmeparype 32 °C (15 mun, moxoit) u 40 °C (15 mum,
JIOKaJIbHBIN HAarpeB) ¢ MOCIEAYIOIIUM CIEKTPAIbHBIM aHAJIM30M 3apETUCTPUPOBAHHBIX CUTHAJIOB.
Pe3yabTaTsl. {5 o0miel crieKTpaibHON SHEPTUU KOKHOTO KPOBOTOKA MPEIIUICUbS JIOKAIbHBIN
HarpeB 1) JOCTOBEPHO CHMJKaJl BKJIAJ HEHpPOreHHbIX KOJIOAHMH BO BCeX TIpynmax u
SHJIOTEIHMATBHBIX KOJIeOaHui B KOHTponbHOM U ['b rpymnmax; 2) 10cToOBepHO yBEIMYHBAI BKJIA]
CeplIeYHbIX KojeOaHui BO BceX TPYINaxX, PECHUPATOPHBIX KosiebaHWil B KoHTpodbsHOU U ['b
rpynmnax ¥ MUOTEHHBIX KosieOaHui — Toiabko B I'b rpymme. [l KOXKHOro KpOBOTOKA CTOIIBI
JIOKaJIbHBIN HarpeB yBEIMUYUBAJ BKJIAJ PECIIUPATOPHBIX M KapIuo- KoJeOaHHi, a TaKKe CHIKaI
BKJIaJ] HEUPOTE€HHBIX KOJIeOaHHH BO BCeX rpyrmmax.

3akmoyenue. [lonyueHHbIe pe3yabTaThl PACHIUPSIOT BO3MOKHOCTH Pa3BUTHUSA 3(P(PEKTUBHBIX
METO/JOB paHHEHd HEMHBAa3UBHOM JMAarHOCTMKM MHUKPOCOCYAMCTBIX HApyIIEHWH IpU
TUIEPTOHNYECKOM 00JIe3HH U caxapHOM JuadeTe.

CUTANEOUS MICROHEMODYNAMICS REGULATION OF UPPER AND LOWER
EXTREMITIES IN RESPONSE TO LOCAL HEATING IN PATIENTS WITH HYPERTENSION
AND TYPE 2 DIABETES MELLITUS

Mitroshina I.Yu., Dyukina A.R., Tikhonova L.V., Grinevich A A., Kosyakova N.l.", Tankanag A.V.
Institute of Cell Biophysics of RAS, Pushchino, Russia

“Hospital of Pushchino Scientific Centre of Russian Academy of Sciences, Pushchino, Russia

The aim - to assess the effect of local heating on microhemodynamic oscillations in skin of upper and lower
extremities in patients with hypertension (HP) and type 2 diabetes mellitus (T2DM).

Methods. 43 T2DM patients, 41 HP ones, and 22 healthy volunteers were participated in the study. For
each participant the dynamics of skin blood flow oscillations of right forearm and right foot at 32 °C (15
min, rest) and 40 °C (15 min, local heating) were recorded by laser Doppler flowmetry, followed by spectral
analysis of the signals.

Results. For total spectral energy of forearm cutaneous blood flow, local heating 1) significantly reduced
the contribution of neurogenic oscillations in all groups and endothelial ones in control and HP groups; 2)
significantly increased the contribution of cardiac oscillations in all groups, respiratory oscillations in
control and HP groups, and myogenic ones only in HP group. For foot, local heating increased the
contribution of respiratory and cardiac oscillations and decreased the contribution of neurogenic ones in all
groups.

Conclusion. The obtained results expand the possibilities of development of effective methods for early
noninvasive diagnostics of microvascular disorders in hypertension and diabetes mellitus.

© Murpommnaa W.IO., Tiokuna A.P., Tuxonosa 1.B., I'punesnu A.A., KocsixkoBa H.1., Tankanar A.B., 2025
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PE3YJIbTATBI OKKJIFO3MOHHOM IMPOBHI ¥ JINI] C APTEPUAJIBHON
TMIEPTOHUEN

Muxaiisnos I1.B.%, 3ambimuisies A.B.2, Apremenko 10.10.!, Mypasbes A.B.!

'®I'BOY BO «SpocnaBckuii rocyjapcTBEHHBIH Mearorndeckuii yausepeutet um. K.JI.
YmuHckoroy, SIpocinasis, Poccus

2PI'BOY BO «SIpocnaBckuii Tocy1apcTBEHHbIH MEANIIMHCKNH YHUBEpCHTET» MUH3IpaBa
Poccun

mpv.yar@yandex.ru

AptepuanbHas runeptonus (Al') conpoBokaaeTcs psiioM MaTOJIOTUYECKUX U3MEHEHUH Ha BCeX
YPOBHSX CHCTeMBI KpoBooOpatienus. [lomararoT, 4ro cucrema Mukporupkyssinuu (ML) nepsoit
BOBJICKAETCS B [1ATOJIOTUYECKUE MTPOLIECCHI, IO3TOMY HETaTUBHBIE N3MEHEHUSI MUKPOCOCYIOB U UX
PEaKTHBHOCTH OTHOCST K HAQJEKHBIM NPEAUKTOpPaM pa3iudHbIX 3aboneBanuii. Lleab: anamms
MapaMeTpoB pPa3BUTHUSI TOCTOKKIIIO3MOHHOM pEaKTUBHOM TumepeMud y manueHtoB c Al
Metoabl. Y munpr ¢ Al (n=39) Obutm ompenenenbl mnokazatenu MI[ mpu npoBenenuun
OKKITFO3MOHHOM MpoOBL. JlJi MCCleqoBaHMs MCIONB30BAIM METOJ| JIa3epHOM JOMIIEPOBCKOM
baoymerpuu (JIASMA T1®) Oxkito3ui0 CO3/1aBalid MyTeM IepexaTus Ha 3 MUHYTHI ydacTKa
rieya MaHxeToi ToHoMmeTpa. PeyabTarsl. MicxoaHbli moka3areab MUKPOCOCYAUCTOM niepdy3un
y aun ¢ A’ cTaTUCTMYECKM 3HAYUMO HE pa3ivyaics ¢ JaHHbIMU KOHTpousid. B rpynme AT
MakcuMaibHoe 3HaueHue nepdysuu (MIImakc.), JOCTUTHYTOE B NEPUO Pa3BUTHS PEaKTUBHOM
MOCTOKKJIFO3MOHHOM Turepemuu, 0bu10 Menbine Ha 20% (p<0,01), Bpemst noctuxenus MIImakc.
ob110 Oonbie Ha 46% (p<0,01), a BpeMsi BocctaHoBieHus nepdy3un Mensine Ha 42% (p<0,01),
YeM B KOHTpOJIe. AMIUTUTY/a aKTUBHBIX (PaKTOPOB MOAYJISIIUM KPOBOTOKa B Tpymme Al Obuia
camkena Ha 30-50% (p<0,05), a unaekc 3dhexTuBHOCTH MUKpOLHMPKYsiun Ha 44% (p<0,01).
3akmouyenue. [lomydeHHBIE pe3ynbTaThl JAEMOHCTPHPYIOT 3aMEJICHHE ITOTOK-3aBHCUMOMN
BA30/IMJIaTAllMM M COKpAIllEHHE MOCTOKKIIO3MOHHOTO THIIEpEeMUYecKoro neproja y jaun ¢ Al o
CPaBHEHHIO CO 3/I0POBBIMHU HCITBITYEMBIMH.
Hccnedosanue gvinonneno npu punancosoll nodoepicke PH® (epanm Ne25-15-00172)

RESULTS OF THE OCCLUSION TEST IN INDIVIDUALS WITH ARTERIAL
HYPERTENSION

Mikhailov P.V.1, Zamyshlyaev A.V.2, Artemenko Yu.Yu.}, Muravyov A.V.!
Yyaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
2Yaroslavl State Medical University of the Ministry of Health of the Russian Federation
mpv.yar@yandex.ru

The aim: to analyze the parameters of post-occlusive reactive hyperemia development in patients with
arterial hypertension (AH). Methods. Microcirculation indices were determined in individuals with AH
(n=39) during an occlusion test. The laser Doppler flowmetry (LASMA PF) method was used for the study.
Occlusion was created by clamping a section of the shoulder with a tonometer cuff for 3 minutes. Results.
The initial microvascular perfusion index in individuals with AH did not differ statistically significantly
from the control data. In the AG group, the maximum perfusion value (PVmax) achieved during the
development of reactive post-occlusive hyperemia was 20% lower (p<0.01), the time to achieve PVmax
was 46% longer (p<0.01), and the perfusion recovery time was 42% shorter (p<0.01) than in the control.
The amplitude of active factors of blood flow modulation in the AG group was reduced by 30-50%
(p<0.05), and the microcirculation efficiency index by 44% (p<0.01). Conclusion. The obtained results
demonstrate a slowdown in flow-dependent vasodilation and a reduction in the post-occlusive hyperemic
period in individuals with AG compared to healthy subjects.
The study was carried out with financial support from the RSF (Grant Ne25-15-00172)
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KOPPEKIIUSA HAPYIHEHUA MUKPOPEOJIOI'MYECKUX XAPAKTEPUCTHUK
IPUTPOLIUTOB JOHOPAMU 'A3OTPAHCMHUTTEPOB U
HNPEKOHAWUIIUOHUPOBAHUEM C IIOMOUBIO HATIPAKEHUSA CABUT A
MypasbeB A.B., 3ambinuiseB A.B.

OI'BOY BO «lpocnaBckuil rocy1apcTBEHHbBIN NEAaroruueckuii yHUBEpCUTET

uM. K. JI. Ymmuckoroy, Spocnasis, Poccust

H3BecTHO, YTO TOJBKO HApYUIEHHbIE MHUKPOPEOJIOTHYECKHE XapaKTEPUCTUKH SPUTPOLUTOB
MOKHO BOCCTAHOBHUTH JIO HOPMBI C IOMOIIBIO BO3JCUCTBUS Ha PETYIATOPHBIE KAaCKAIbl 3THX
KJIETOK.

JIJ1st 5TOTO B 3peIbIX IPUTPOIIUTAX COXPAHIINCH MEMOPAHHBIC PEIIENITOPHI, (DEPMEHTHI 1 HOHHBIC
kaHanbl. Leabio paboThl OBLIO HCCIENOBAHUE KOPPEKUHUHW MHUKPOPEOJIOTHU SPUTPOLIUTOB
noHopamu ra3oTpaHncMuTTepoB (I'T) M MPEKOHIUITMOHUPOBAHKEM SPUTPOIIMTOB MEXAHHUYECKHM
cTumyiaupoBanueM. Metoauka. OTMBITBIE SPUTPOLMTHI JIHI[ C apTepHAbHON THIIEPTOHUEH
(rpynma AT, n=16) unkybupoBamu c¢ ngoHopamu [T, mutponpyccumom Hatpus (HITH) wu
ruapocynbuaom Hatpus (NaHS). PerucrpupoBanmu nedopmupyemocts ([13) u arperaruo
SPUTPOIUTOB (AD) METOIOM MPOTOYHON MHUKpOKamepbl. Ha mMonenn OKMCIUTENsHOTO cTpecca
(H202, 100 MxM) u3y4anu BO3MOKHOCTh BoccTaHoBieHus J[9 u AD ¢ momomipio NaHS. Ha
MOJICTH TPEKOHANIIMOHUPOBAHUS DPUTPOLIMTOB HAMPSIKCHUEM CIBUTA (TEYCHHE B MPOTOYHOMN
MHKpOKaMepe B TedeHne 2 MuH, ipu T = 0,36 H/M?) uccnenobanu msmenenue /2. Pe3yabTarhl.
D y munt ¢ AT B cpeirem camkena Ha 8-10%. Jlonopsr I'T B in Vitro ombitax nosbimanu 19 Ha
8-11% (p<0,01). Beicokast AD y nuny AI' Mmorsia ObITh CHIKEHA 10 HOpMBI ¢ oMotbso ['T. J1D
npu uaKyOaru 3putTpounToB ¢ H202 m3mennmacek He cymecTBeHHo, a AD Bo3pocia Ha 16%. Jtot
MPUPOCT TOJHOCTHIO YCTpaHsics mpu goOaBieHuu B cpeay NaHS. Bwimo ycraHoBieHo, 4dTo
MEeXaHWYeCKas Harpy3ka Ha KJIETKH, MPUBOAMT K mpupocty I3 Ha 9% (p<0,01). 3akaiouenue.
[TomyueHHble HOaHHBIE CBUAETEIHCTBYIOT, YTO MMEETCS BO3MOKHOCTh BOCCTaHaBIUBATh
MHUKPOPEOJIOTUYECKUE CBONCTBA DPUTPOIMTOB MPUMCHCHHEM AaKTUBHBIX COCJIMHCHUW HITU
MPEKOHTUITMOHUPOBAHUEM HamNpsbkeHHeM ciBura. McciaenoBanue BBIMOJHEHO NMPU (PUHAHCOBOM
nojnepxke Poccuiickoro HayuHoro ¢pouaa (rpant Ne25-15-00172).

KuroueBble cjioBa: DpUTPOLIUTHI, apTepUaIbHAS THIIEPTOHUS, AePOPMUPYEMOCTD, arperamus,
ra30TPaHCMUTTEPHI, TPEKOHTUITUOHUPOBAHIEC

CORRECTION OF MICRORHEOLOGICAL CHARACTERISTICS OF RED BLOOD CELLS
BY DONORS OF GASOTRANSMITTERS AND PRECONDITIONING USING SHEAR STRESS
Muravyov A.V., Zamyshlyaev A.V.

The aim of the work was to study the red blood cell (RBC) microrheology correction by gasotransmitter
(GT) donors and RBC preconditioning by mechanical stimulation. After RBC incubation with GT donors,
RBC deformability (DE) and their aggregation (AE) were recorded. The restoration of DE and AE using
the NaHS donor was studied using the oxidative stress model. The change in DE was determined by RBC
preconditioning with shear stress. It was found that DE in individuals with AG was, on average, reduced
by 8-10%. GT donors increased DE by 8-11%. AE in individuals with AG, which was increased by 30%,
could be reduced to normal using GT, since SNP and NaHS reduced AE by 36 and 48%, respectively. DE
during RBC incubation with H,O»remained virtually unchanged, while AE increased by 16%. This increase
was completely eliminated by adding NaHS to the medium. The third model yielded data indicating that
mechanical stress on cells leads to an increase in DE by 9% (p < 0.01). The data obtained indicate that it is
possible to restore the RBC microrheological properties by using active compounds or preconditioning with
shear stress.

Key words: RBCs, arterial hypertension, deformability, aggregation, gasotransmitters, preconditioning.
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TFEMOPEOJIOI'USA: COBPEMEHHOE COCTOAHHUE U HEPELIEHHBIE ITPOBJIEMbI
MypasbeB A.B., Tuxomupona U.A., [Ipuesxes A.B., JIyrosios A.E.

1dI'BOY BO «Spocnapckuii rocy1apcTBEHHBIH MEIAarorHuecKHii yHUBEPCHTET

uM.K.JI. Ymmmuckoro», Spocnasis, Poccust

2PpI'bOY BO «MocKOBCKHit rocyapcTBeHHbIH yHuBepcuTeT uMenn M.B. JlomoHoCcOBaY;

Poccus, 119234 Mocksa, JIennHckue ropsi, 1

I'emopeosnorus — Hayka u3y4aroias TeueHue 1 1eopMalrio KpoBU U ee POPMEHHBIX 3JIEMEHTOB. B
CHUCTEME KPOBOOOpAIlleHUsI, KPOBb, 00J1ajjasi YHHUKAJIbHOM TCKY4eCThIO, OOCECICUMBACT PEIICHHE
OCHOBHBIX TPAaHCHOPTHBIX 3ajady. Llenbro maHHOW paboThI OBLIT aHAIN3 COBPEMEHHOI'O COCTOSIHHS
reMOPEOJIOTHH U PAaCCMOTPEHUE HEPEHICHHBIX 3ajad. M3BECTHO, YTO OCHOBHOW, HMHTErpaJibHOU
PEOTIOTUYECKON XapaKTepUCTHKOM KpoBU siBIsieTcs ee Bsi3kocTh (BK). B cBoro ouepens BK 3aBucut
ot: Bs3koctH 1wa3mel (BIT), rematokpura (Hct), nehopmupyemoctu ([139), arperanuu spuTponuToB
(AD) u ckopocTu U HampspKkeHus caBura. Ha ocHOBe KOppesIIMOHHOTO M PEerpecCUOHHOTO aHaIH3a
IoKa3aH BKJIaJ Kaxaoro (akropa. ITockonbKy BbIssBIeHa BhIcOKas 3aBucuMmocth BK ot Hct u BII,
ObL1a peaiokena popmyna pacuera BK Ha ocHoBe BenmunH Het v koHIIEHTpaIiy 6eka CbIBOPOTKU
kpoBu (hopmyna de Simone, 1990, M. Carlisi et al., 2021). bbutu moay4eHbI BBICOKHE KOPPEIISIHN
Mexay wu3MepeHHbIMHM u pacueTHbiMH BenumunHamu BK. [lockonmbky BK  kommnekchas
peoJioruueckasi XapakTepUCTUKA TEKY4eCTH KPOBH, TO MapaMeTphl, YKa3aHHBIC BBIIIE, MOTYT OBITh
MIPEJICTaBJICHBI B BUJIE T€MOPEOIOTHUEcKOro mpodumns manuenta. JlocTHKeHneM B UCCIEA0BAHUIX
TEMOPEOJIOTHH SIBJISIETCS BBISIBJICHHE aKTUBHOTO PETYJISTOPHOTO MU3MEHEHUS MHUKPOPEOJIOTHYECKUX
XapaKTePUCTHK (POPMEHHBIX AJIEMEHTOB KPOBHU, 0OCOOCHHO 3pUTpolHTOB uX 1D u AD. Kpome Toro
OBLIO YCTAHOBJICHO, YTO 3PUTPOIUTHI IPOSBIISIOT CBOMCTBA CEHCOPA JIOKAILHON TUITOKCHH U B 3TUX
YCIIOBUSIX BBIJEJSIFOT Ba30aKTUBHBIE coequHenHus, NO u AT®, BeicTynas B poju peryiasiTopa TOHyca
COCY/IOB. OcHOBHOM  HepemieHHOW  TpoOsemMoil  SBISIETCS ~ OTCYTCTBHE  THUIIOBBIX,
CTaH/IaPTU3UPOBAHHBIX IPUOOPOB TSI PETUCTPAIIUH MTApaMETPOB TEMOPEOTOTHUECKOT0 POhHIIs.
Kurouessble ciioBa: I'emopeosnorus, peonoruueckuii npoduiab KpoBU, 1ePOPMUPYEMOCTb U
arperamnus SpUTPOLUTOB.

HccnenoBanue BbIIOJIHEHO NPU pUHAHCOBOM nojiepkke Poccuiickoro Hayunoro ¢onaa (rpast
Ne25-15-00172).

HEMORRHEOLOGY: CURRENT STATE AND UNRESOLVED PROBLEMS
Muravyov A.V., Tikhomirova I.A., Priezzhev A.V., Lugovtsov A.E.

The aim of this study was to analyze the state of hemorheology, its achievements and unsolved
problems. Blood is a complex viscous fluid exhibiting non-Newtonian behaviour (thixotropy) under
shear flow. It was shown that its viscosity (BV) depends on a set of factors that make a certain
contribution to its BV, fluidity and transport potential. The microrheological part of the profile is
represented by deformability (DE) and erythrocyte aggregation (AE). It was found that mature
human erythrocytes retained many elements of signaling pathways and exposure to active
compounds changes DE and AE. It was found that erythrocytes secrete vasoactive molecules (NO
and ATP) under hypoxia and mechanical stress, thereby regulating tissue oxygenation. The main
unsolved problem is the lack of typical, standardized devices for recording hemorheological profile
parameters.

Key words: Hemorheology, blood rheological profile, deformability and aggregation of
erythrocytes.
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BbICTPBIE UBSMEPEHUSA T'EOMETPUYECKUX ITAPAMETPOB DPUTPOLIMTOB
METOJIOM JIABEPHOM JU®PAKTOMETPUH

Huxwnrun C. 0., I{piopos E. I'., JIedenesa M. C.

MockoBckuit rocyapcTBeHHbIN yHuBepcuTeT iMeHn M. B. JlomonocoBa, MockBa, Poccust
sergeynikin007 @yandex.ru

LleJsib: OLIEHUTH BOZMOKHOCTH JIA3€PHOM TU(PPAKTOMETPUN KaK METOAA OBICTPBIX H3MEPEHHIA
re€OMETPHUECKUX MTapaMETPOB IPUTPOILIUTOB HA Ma3Ke KPOBH.

Martepuanabl 1 MeToAbl. MBI HccenoBaiu 8§ 00pa3oB KPOBU TPEX MOJIOJBIX 3/10POBBIX JJOHOPOB B
Bo3zpacte oT 20 no 25 ner. MccnepoBaHus NpOBOIMIM METOJAMH MHUKPOCKOIHMU U JIa3€pHOMU
mudpakToMeTpud. MeTOIOM MHKPOCKONUU HU3MEpsUIM Ha Mas3KaX KpOBU CpEIHUN Juamerp
sputpouutoB D, pazdbpoc mo pazMepam (AuaMmeTpam) 01, aCUMMETPHUIO (HOPMBI SPUTPOLIUTOB O, a
Takke KOMOMHHUPOBAHHBIN MapaMeTp O, YUUTHIBAIOMIMI pa30dpoc Mo pasMepamM U aCUMMETPHUIO
dhopmbl 3puTporToB. Ha KaxaoM maske kpoBu n3Mepsid napamerpsl oT 500 10 3000 3puTpouToB.
Pe3ysbTaThl. 3HaueHMs yKa3aHHBIX TApaMETPOB JJISl BCEW TPYIIIBI JOHOPOB, H3MEPEHHBIE METOIOM
MHKPOCKOIIMH, OKa3aiuch paBHeiMu D = 7.88 + 0.02 mkM, 0y = (4.7 £ 0.2)%, o, = (6.4 +
0.3)%, 0 = (6.52 + 0.3)%. MeToaom mudpakToMeTpru Mbl U3MepHIU mapameTpsl D u o. Ilpu
3TOM MOTPEHIHOCTh U3MEPEHUS METOJIOM TU(PPAKTOMETPHUH HE TpeBbicuia 2% i mapamerpa D, u
8% nnist mapamerpa o.

3akiroyenue. C MoMOIIBIO JIa3epHON AUPPAKTOMETPUN Ma3Ka KPOBU MOXKHO IPOBOJIUTH OBICTpbIE
U3MEpPEHUs] CpEJHEro JAuaMerpa »JPUTPOLMTOB, a TaKkKe KOMOMHHMPOBAHHOIO TMapameTpa,
YUUTBIBAIOLIETO Pa3dpoc MO pa3MepaM U aCHMMETPHUIO (POPMBI SPUTPOLIUTOB.

RAPID MEASUREMENTS OF ERYTHROCYTE GEOMETRICAL PARAMETERS BY
LASER DIFFRACTOMETRY

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

M. V. Lomonosov Moscow State University, Moscow, Russia, sergeynikin007 @yandex.ru

Aim of the work: to evaluate the possibilities of laser diffractometry as a method for rapid
measurements of the geometric parameters of erythrocytes on a blood smear. Methods. We examined
8 blood samples from three young healthy donors aged 20 to 25 years. The studies were conducted
using microscopy and laser diffractometry. Using microscopy, we measured the average diameter of
erythrocytes D, the spread in sizes (diameters) o1, the asymmetry of the shape of erythrocytes a,, and
the combined parameter a, which takes into account the spread in sizes and the asymmetry of the
shape of erythrocytes. In each blood smear, we measured the parameters of 500 to 3000 erythrocytes.
Results. The values of the specified parameters for the entire group of donors, measured by
microscopy, were equal to D = 7.88 + 0.02 MmkM, oy = (4.7 £ 0.2)%, o0, = (6.4 +0.3)%, 0 =
(6.52 + 0.3)%. We measured the parameters D and ¢ by diffractometry. The measurement error by
diffractometry did not exceed 2% for parameter D, and 8% for parameter ¢. Conclusion: Laser
diffractometry of blood smears can be used to quickly measure the mean diameter of red blood cells,
as well as a combined parameter that takes into account the size variation and shape asymmetry of
red blood cells.

© Hukutua C.1O., piopos E.I'., JIeoeneBa M.C., 2025
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JUHAMUKA  MUKPOUUPKYJIATOPHOI'O KPOBOTOKA B PA3JIMYHBLIX
OBJIACTAX KOXHU B IIPOLHECCE HHTEPBAJIBHBIX TI'HIIOKCHUYECKHUX
TPEHUPOBOK

Ocockos B.C.%, ®enoposuy A.A.12%, Kopoaes A.N.}, CamartoBa K.C.!

lOI'BY «HarmonansHbIH METUIIMHCKUH MCCIIeI0BATENBCKH IIEHTP TEPAUK U IPO(GHIAKTHIECKOH
MenuiuHab» Mun3apasa Poccun, MockBa, Poccus

2 ®I'BYH I'HLl P® «MuctutyT Meauko-6uonorudeckux npodnem» PAH, Mocksa, Poccus
vip.ososkovll@gmail.com

Heab — U3y4nuTh TUHAMUKY MUKPOLMPKYISATOPHOIO KPOBOTOKA B PA3IMYHBIX OOJIACTAX KOMXKHOTO
noxposa meronoM JIJI® B nponecce MHTEPBAIIBHBIX TUIIOKCUYECKUX TPEHUPOBOK.

Martepuanabl u MeToabl. B nccienoBanue BKIOYEHB! 4 yCIOBHO 3/10pOBBIX 100poBobia (25-55
JIeT), KOTOpbI€ TMOCHeAoBaTeNibHO (dYepe3 2-3 aHs) mpouutd 4 WHTEpPBaJIbHBIE TUIIOKCHYECKHE
tpenupoBku Ha anmapare «KOXYTERRA» (Mocksa, Poccust), coctosmmx u3 5 UUKIOB — 5 MUHYT
runokcus (14%-13%-12%-11%), 3 munyTsl Hopmokcus (21%). MccnenoBanne MUKPOLMPKYIISIIAN
B TpoIlecce TPEHUPOBOK MPOBOJAUIM C IMOMOINBI0 4-X TMOPTATUBHBIX JA3€pPHBIX aHAIU3aTOPOB
«JIABMA-I1®», koTopbie OBLIN pa3MelleHbl B 00J1aCTH Ji0a (cIipaBa U clieBa), IPaBOro MpeArieybst
Y HOTTEBOM (panaHTu CpeHero naiblia IpaBoi KUCTH.

Pe3yabTaThl. 3a MCKIIOYCHHEM KOXH TaJblla, YPOBEHb TKAHEBOW mMepdy3uu MocIeroBaTeIbHO
Bo3pacTtan Ha 5-10% OT HMKJIa K LMKIY Ha BCEX YPOBHSAX THUIOKCHH. AMIUTUTYJAa MHUOTE€HHBIX
Ba30MOIUH, KOTOPBIE OTPAKAIOT aKTUBHOCTH BHICOKO YyBCTBUTEIILHBIX K KOHIIEHTPAIIMH KUCIIOPOIa
MPEKANWUISPHBIX CHUHKTEPOB, MPOAEMOHCTPUPOBAIN HAMOONBIINI MPUPOCT aMruTyabl (50-
100%) na 3 u 4 uKIIax TMIOKCHH NpU KoHueHTpauu Oz Bo BasixaeMoM Boznyxe 12% u 11%.
3akirouenue. [Ipy MHTEPBAIBHBIX THIOKCHUUYECKUX TPEHUPOBKAX Harboyiee BhIPAKECHHAS PEAKIUs
CO CTOPOHBI PE3WCTUBHBIX MHKPOCOCYIOB KOXXKH OTMEYaeTcsi Ha 3-4 IUKIax TUIOKCHU TpHU
KoHLeHTpauuu Oz BO BIbIXaeMOM BO3/lyXe Ha ypoBHE 12% u 11%.

DYNAMICS OF MICROCIRCULATORY BLOOD FLOW IN VARIOUS AREAS

OF THE SKIN DURING INTERVAL HYPOXIC TRAINING

Ososkov V.S.%, Fedorovich A.A.1?, Korolev A.l.1, Samatova K.S.!

! National Medical Research Center for Therapy and Preventive Medicine of the Ministry of Healthcare of the
Russian Federation, Moscow, Russia

2 Institute of Biomedical Problems of the Russian Academy of Sciences, Moscow, Russia
vip.ososkovll@gmail.com

The aim. To study the dynamics of microcirculatory blood flow in various areas of the skin using the LDF
method during interval hypoxic training.

Materials and methods. The study included 4 conditionally healthy volunteers (25-55 years old), who
successively (2-3 days apart) underwent 4 interval hypoxic training sessions on the OXYTERRA device
(Moscow, Russia), consisting of 5 cycles - 5 minutes of hypoxia (14%-13%-12%-11%), 3 minutes of normoxia
(21%). The study of microcirculation during training was carried out using 4 portable laser analyzers
"LASMA-PF", which were placed in the forehead (right and left), right forearm and nail phalanx of the middle
finger of the right hand.

Results. With the exception of the finger skin, the level of tissue perfusion consistently increased by 5-10%
from cycle to cycle at all levels of hypoxia. The amplitude of myogenic vasomotions, which reflect the activity
of precapillary sphincters highly sensitive to oxygen concentration, demonstrated the greatest increase in
amplitude (50-100%) in the 3rd and 4th hypoxia cycles at an O, concentration in the inhaled air of 12% and
11%.

Conclusion. During interval hypoxic training, the most pronounced reaction from the resistive microvessels
of the skin is noted in the 3rd-4th hypoxia cycles at an O, concentration in the inhaled air of 12% and 11%.

© Ocockos B.C., ®emoposuy A.A., Kopones A.U., Camarosa K.C., 2025
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PA3HOE OBECIHHEYEHHUE OPT'AHU3MA KUCJIOPOAOM: POJIb PEOJIOI'MYECKUX
CBOWMCTB KPOBU U MUKPOLIMPKYJISALINN

Octpoymos P.C.

OI'KBOY BO «fpocnaBckoe BIicIIee BOGHHOE YUHIIHUIIE MPOTHBOBO3IYIIIHONW 0OOPOHBI»

BBenenne. Ananus 3¢G(GEeKTUBHOCTH TpaHCIOPTa M JOCTaBKU KHUCJIOpPOJa B TKaHW OpraHu3Ma
MIPOBOJIUTCSI HA OCHOBE KOHIIETIIUM 00bEMHOT0 KpoBOTOKA. [loceHuii onpenensiercss KOMILTIEKCOM
reMOJMHAMHYECKUX XapaKTePUCTHK, MapaMeTpPOB COCYAHUCTOM T€OMETPUU M PEOJOTHMYECKUMU
CBOMCTBAaMHU KPOBH.

Heablo uccnenoBanus ObLIO U3YUYEHUE POIIU PEOJIOTUYECKUX CBOMCTB KPOBU U MUKPOLIUPKYJISLUN Y
JIMII € pa3HOM 3 (PEKTUBHOCTHIO METAO0IM3Ma KUCIIOPOIA.

Metoabl. Y iUl TpeX TPy, pa3eieHHbIX 0 BETUYMHE MAaKCUMAaJIbHOTO MOTPEOICHUS KHUCIOpOo1a
(MIIK) peructpupoBajii mapaMeTpbl reMOpPEOJOTHYECKOro Mpoduis, BKIHOYas BA3KOCTh KPOBU
(BK), mna3msl (BI1), cycniensuu sputpounton, Het, nedopMupyeMocTs U arperauio SpUTpOLUTOB.
PeructpupoBamm  metomom  naszepHoit  guoymerpum  (JIID) KoMIIeKC — XapaKTEPUCTHK
MUKPOLMPKYIISIIHH.

PesyabTaTsl. beuto Halineno, uyro BK camxkena (p<0,05) B rpymmax 2 u, ocobeHHo, B rpymte 3 (y
mu1 ¢ cambiM BbeicokuM MIIK) no cpaBHenuto nunamu rpymmsl 1 (rpymnmna cpaBHeHusi) Bennumnna
obopatHas BK, TtekydecTth KpoBH MOJIOKUTEIBHO  KOppenupoBaia ¢ 3((EeKTUBHOCTHIO
Oz-tpancnopta u MIIK (r = 0,71, p<0,01). IIpu usmepenun 6a3aibHOro KpoBoToka Mmeroaom JIJID
ObuM 3a(UKCHUPOBAHBI JTOCTOBEPHBIC PA3IMUYUS MEXKIY TPYIIIaMHd HHTETPAIBHOTO TOKA3aTes
MUKpPOCOCYIUCTON Tepdy3un Mexay rpymnmne 2 u kontposiem (rpynma 1) Ha 18% (p<0,05), a c
mutamu rpynmst 3 Ha 40% (p<0,01).

3akuioueHnue. Pe3ynbTaThl MCClIeOBaHUS MOKa3anu, 4yTo Oosiee BBICOKHI ypOBEHb OOecredyeHus
OpraHuMsMa KUCIOpOAOM coueTaercs co cHuwkeHnue BK, u, cienoBaTenbHO, MPUPOCTOM TEKY4ECTH
KPOBHU U €€ KHCIOPOATPAHCIIOPTHOTO MOTEHIIHANA, a Takxke 0osee 3(h(heKTUBHOM MUKPOCOCYIUCTON
nepdy3uen TKaHew.

VARIOUS OXYGEN SUPPLY TO THE ORGANISM: THE ROLE OF RHEOLOGICAL
PROPERTIES OF BLOOD AND MICROCIRCULATION

Ostroumov R.S.

Yaroslavl Higher Military School of Air Defense, Yaroslavl, Russia

Introduction. The efficiency of oxygen transport in the body is analyzed based on the volumetric
blood flow concept. It is determined by a set of hemodynamic characteristics, vascular geometry,
and rheological properties of blood. The aim of the study was to investigate the role of blood
rheological properties and microcirculation in individuals with different oxygen metabolism
efficiency. Methods. The hemorheological profile, including blood viscosity (BV), plasma
viscosity (PV), Hct, erythrocyte deformability, and aggregation, was recorded in individuals from
three groups divided by VO2max. Microcirculation characteristics were assessed using laser
flowmetry (LDF). Results. BV was found to be reduced in groups 2 and especially in groups 3 in
individuals with the highest VO2 max (p<0.05) compared to individuals from group 1 (comparison
group). The inverse of BV, blood fluidity, positively correlated with the efficiency of O2 transport
and VO2 max (r = 0.71, p<0.01). The LDF method recorded reliable differences between the groups
of the microvascular perfusion index between group 2 and the control (group 1) - 18% (p<0.05),
and with individuals of group 3 - 40% (p<0.01). Conclusion. The results of the study showed that a
higher level of oxygen supply to the body is combined with a decrease in blood viscosity and,
consequently, an increase in blood fluidity and its oxygen transport potential, as well as more
effective microvascular tissue perfusion.

© Octpoymos P.C., 2025
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CPABHUTEJBLHBIN AHAJIN3 PE3YJbBTATOB OKKJIFO3MOHHOM ITPOBHI Y JINI] C
PA3HBIM ADPOBHBIM ITIOTEHIHUAJIOM

Ocrpoymos P.C.1, Muxaiisiios I1.B.2, Apremenko }0.10.2, Mypasbes A.B.?

! ®I'KBOYBO «SIpociaBckoe BhICIIEe BOGHHOE YUHIIUIIE TIPOTUBOBO3IYIIHONH 0GOPOHBI,
Spocnasns, Poccust

2 ®I'BOY BO «SpocnaBckuii rocyIapCcTBEHHbIH MearornyecK il YHHBEPCUTET

nm. K 1. Ymmuckoroy, Apocnasns, Poccust

masterromario@mail.ru

Leab: cpaBHEHHE MapaMETPOB pa3BUTUA IMOCTOKKIIO3UOHHOM THUIIEPEMUH Yy JIMI C pa3HOU
BEJIMYMHON MakcuMalibHOTO noTpednenus kuciopoaa (MIIK). Meroasbl. B nccienoBannu npuHsim
y4acTHEe MY>KYHHBI-T00poBoiblbl B Bozpacte 20-30 ner. MIIK ompenensiin ¢ HUCMONIb30BaHHEM
MPSIMOTO ra30aHAIN3a U HAa OCHOBE €0 BEIMYMHBI ObLITH C(HOPMUPOBAHBI TPU TPYIIIHI HAOTIOACHUS:
rpynna 1 — 30-40 mu/mun./kr, rpynna 2 — 41-50 mu/mun./kr u rpynna 3 —51-60 mi/MuH./KT.
[Mapamerper MI[ ompenmensuini MeToaOM Ja3epHON pomuiepoBckoit ¢uoymerpun (JIID) Ha
nopratuBHOM aHanu3arope «JIABMA T1dy. Okkiro3nonHas mpobda Bkitoyana 3anuck JIJ[d-rpaMmmer
B T€UEHHE 9 MUHYT: 3 MUH. — IOKOH, 3 MMH. — OKKJIIO3UsI, 3 MUH. — BOCCTaHOBJIeHUE. Pe3yabTaThl.
Benuunna nepdys3uu B nokoe 6su1a Menbiie B rpymnme 1 (p<0,01). MunumansHOe BpeMs TOCTHXKEHU S
MUKOBBIX 3HAYCHHWH mMepdy3ud B MEpUOJ PEAKTUBHOW MOCTOKKIIO3MOHHOW THIIEPEMHUH, a TAKKE
HauOOJBIINK pe3epB KAMWUIIPHOTO KPOBOTOKA ObLIM 3apeructpupoBansl B rpymme 1 (p<0,05).
Wunekc s3pdextuBrocTr ML, paccunTanHbIil HA OCHOBE JaHHBIX aMIUIUTYAHO-9aCTOTHOTO CIIEKTpa,
Obu1 BhIie B rpymnme 3. 3akiouyenue. Y nui ¢ 6omibiield BennunHo MIIK mocTokkio3noHHas
peakTuBHas rurnepeMusi Oblia MeHee BbIpakeHa. [losydyeHHble JaHHbIE MOTYT OBITH CBSI3aHBI C
IIPOSIBJIEHUEM SKOHOMU3ALMHU CPOYHBIX PEAKIIMM U MEHEE F€HEPAIN30BAHHOM OTBETE Ha JIOKAJIBHYIO
(YHKIIMOHATIBHYIO Harpy3Ky y Jul ¢ 0osiee Beicokum MIIK.
Hccnedosanue svinonneno npu gpunancosotl noooepicke PH® (epanm Ne25-15-00172)

COMPARATIVE ANALYSIS OF THE RESULTS OF THE OCCLUSION TEST IN
INDIVIDUALS WITH DIFFERENT AEROBIC POTENTIAL

Ostroumov R.S., Mikhailov P.V.2, Artemenko Yu.Yu.?, Muravyov A.V.?

Lyaroslavl Higher Military School of Air Defense, Yaroslavl, Russia

2 Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
masterromario@mail.ru

The aim: to compare the parameters of postocclusive hyperemia development in individuals with
different level of maximum oxygen consumption VO2max values. Methods. VO2max was
determined using direct gas analysis and three observation groups were formed based on its value:
group 1 - 30-40 ml/min./kg, group 2 - 41-50 ml/min./kg and group 3 - 51-60 ml/min./kg. MC
parameters were determined by laser Doppler flowmetry (LDF) on a portable analyzer "LAZMA PF".
The occlusion test included recording an LDFgram for 9 minutes: 3 min. - rest, 3 min. - occlusion, 3
min. — recovery. Results. The perfusion value at rest was lower in group 1 (p<0.01). The minimum
time to reach peak perfusion values during reactive post-occlusion hyperemia, as well as the largest
capillary blood flow reserve were recorded in group 1 (p<0.05). The MC efficiency index calculated
on the basis of the amplitude-frequency spectrum data was higher in group 3. Conclusion. In
individuals with a higher MPC value, post-occlusion reactive hyperemia was less pronounced. The
obtained data may be associated with the manifestation of economization of urgent reactions and a
less generalized response to local functional load in individuals with a higher VO2max.
The study was carried out with financial support firom the RSF (Grant Ne25-15-00172)
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BO3MOXHOCTHb IPUMEHEHUS PEHTTEHOKOHTPACTHBIX U MATHUTHO-
PE3OHAHCHBIX A'EHTOB JJIA OIITUYECKOI'O ITPOCBETJIEHUSA KOXKHU
HOI'TEBOTI'O JIOXKA

ILA. Moasaon', M.K. Makcumon', FO.!. Cypkos?, A.E. JIyrosuos', II.A. TumommnaZ,
A.B. Ilpue3xen’

'MoCKOBCKHI TOoCcyapCcTBEHHBIN yHUBepcuTeT uMeHn M.B. JlomonocoBa, Mockga, Poccust

2 CapaToBCKHil HAIMOHANBHEII HCCIIE0BATENbCKHI FOCY1apCTBEHHBINA YHUBEPCUTET UMEHH
H. I'. Yepnbimesckoro, CapaTtoB, Poccust

moldon.pavel@gmail.com

Ienbo naHHOrO wuccCienIOBaHUS ObUIO H3YYEHHE BO3MOXKHOCTH IIPUMEHEHUS MAarHUTHO —
pe3onancubix (MP) u pentreHokonTpacTHbIX (PK) areHTOB /U1 yinydiieHus: BU3yaln3auy 00JacTu
HOI'TEBOIO JIOXKA Majblla PyKH 4YeJOBEKa MPH KaMWLIIPOCKONUHU IN VIVO C MOMOIIbIO METOAA
ontuyeckoro npocsetineHus (OI1).

Metoabl. DpdekruBrHocTs OIl TKaHU HOTTEBOrO JI0Ka Tocie HaHeceHus MP-areHToB (TragoBuCT,
maraeBuct) u PK-areHToB (akkymak, BU3UINAK) OI[EHHBAJIACh METOAOM OINTHYECKOW KOT€pPEHTHOM
TOMOTpa(HH 0 U3MEHEHUIO KOA(PHUIIMEHTA SKCTHHKIIMY CBETA ITPH €0 MPOXOKICHUN Yepe3 TKaHb.
Kaxxnoe BeriecTBo HAHOCUIIOCH Ha TOBEPXHOCTh HOI'TEBOIO JIOXKA LIECTH 3/I0POBBIX 10OPOBOIBIIEB B
2 MM OT SIIOHUXHS.

PesyabTaThl. Bee uccrnenyemble areHThl CHUXKAIW KOA(G(GUIUEHT 3KCTHUHKIMH TKaHU HOTTEBOTO
JI0Ka, 4TO ToATBepkaaeT 3(p@exkTuBHOCTh WX ucmnoib3oBanus st OIl. HambGonpmmii sddexr
Habmonancs Ha rnyoune 0-50 MxkM mpu ucnonb3oBaHuu PK — areHta Bu3MMak COBMECTHO ¢
BCIIOMOTATENIbHBIMU ~ BEIIECTBAMH  (IMMETHICYIb(OKCHI, TPONMHUICHIIIMKONG). Jlias maHHOTO
JManazoHa TIyOMH HaOmonanoch CHIKeHHe Koddduuuenra skctuHkumu Ha 30+11%.
[Ipenmnonaraercs, 4To NPOCBETIIEHNE CBA3AHO C JerUpaTalnueil TKaHU, YTO YBEJIIMYUBAET IIYOUHY
MPOHUKHOBeHUs cBeTa. *[logmepxkano rpanTom Poccuiickoro Hayunoro @onma Ne 23-45-00027.
3akirouenue. MP u PK arentsl moryT 0b1Th 3 pextuBHbI 17151 OI1 HOrTeBOro J10%a U NEePCIeKTUBHBI
JUIS UCCIIeIOBAaHUH KamMIIISIPOB METOIOM IU(PPOBOM KAMMILISIPOCKOIHH.

POSSIBILITY OF USING RADIOPAQUE AND MAGNETIC RESONANCE AGENTS FOR
OPTICAL CLEARING OF THE FINGER NAIL BED SKIN

P.A. Moldon', M.K. Maksimov’, Yu.l. Surkov?, A.E. Lugovtsov', P.A. Timoshina?, A.V. Priezzhev'
'"Lomonosov Moscow State University, Moscow, Russia

2 Saratov National Research State University, Saratov, Russia

moldon.pavel@gmail.com

The aim of this study was to investigate the potential use of magnetic resonance (MR) and radiopaque contrast
(RP) agents to improve visualization of the human nail bed for capillaroscopy in vivo using the optical clearing
method (OC).

Methods. The efficacy of OC after application of MR agents (gadovist, magnevist) and RP agents (accupaque,
visipaque) was assessed by optical coherence tomography through changes in the light extinction coefficient
as they penetrated into the tissue. Each agent was applied onto the nail bed surface of six healthy volunteers,
2 mm from the eponychium.

Results. All tested agents reduced the extinction coefficient of the nail bed tissue, confirming their
effectiveness for optical clearing. The highest OC effect was observed at depths of 0-50 um when using the
RP agent visipague combined with auxiliary substances (dimethyl sulfoxide). For this depth range, a decrease
in the extinction coefficient of 30+£11% was observed. The effect is presumably associated with tissue
dehydration, increasing light penetration depth.

Conclusion. MR and RP agents may be effective for OC of nail bed and hold promise for capillary studies
using digital capillaroscopy.

© Moasmon IT.A., Makcumos M.K., Cypkos }0.1., JIyrosuos A.E., Tumommuna I1.A., IIpuesxes A.B., 2025
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HUBEJIUMPOBAHUE OKUCJIUTEJBHOI'O CTPECCA MOJIEKYJISIPHBIM
BOJOPOJOM B IOCTTPABMATHUYECKOM MEPUOJIE YEPEITHO-MO3IOBOM
TPABMbI

Ioso30Ba A.B.%, Anekceea M.I.}, Tapannnkosa E.A.%, Jleproruna A.B.!

L ®rAOY BO «HHI'Y um. H.U. Jlo6auesckoro», Huxuuii Hosropon, Poccus
pOlozovaav@yandex.ru

Leabio 6610 HCCIIEIOBaHHE OKUCIUTEIBHBIX MPOLIECCOB B MOCTTPABMATUUECKUN TIEPUO/I 3aKPBITON
yepenHo-Mo3roBoi TpaBMbl (UMT) y kpeic Ipu 1€HCTBUU MOJIEKYISIPHOIO BOAOPOA.

Metoabl. Onpenensiii ypoBeHb akTHBHBIX (popm kuciopona (ADK), akTHBHOCTH KaTamasbl H
YpOBEHb BELIECTB HU3KOM U cpenHed MoiekyisipHoil maccel (BHuUCMM) B kpoBM KpbIC IIpH
mozaenupoBanud UMT wHa 1, 3, 7 u 14 cyTku noctrpaBmaTudeckoro nepuoja. Yepes dac nocie
MozenupoBanuss UYMT KUBOTHBIX ONBITHOM TpyNIbl HHIaIUpoBain 2% ra30-BOJOPOIHON CMECHIO
1o 40 muHyT B TeueHue 10 nHeu.

PesyasbTarsl: [loctTpaBMarnueckuii nepuos UMT xapakTepu30Baiics 3HAYUTEIbHBIM YBEIMYEHHEM
A®K 1 BHUCMM Ha npotsbkeHuu Beero ucciegoBanus. Muramsiuu 2% ra3o-BoJI0pOIHOM CMECHIO
npuBoaniH K cHIbKeHUIo ypoBHSI ADK 1 BHUCMM Ha 10 - 15% Ha sTanax uccienoBanust Ha GoHe
YBEJIMYEHHS aKTUBHOCTH KaTasla3bl B 2 pa3a ¢ 3 CyTOK MOCIIE TPABMBI.

3akirouenune: MonekyIspHbIE BOJOPOJ HMHAYLHMPYET IMOBBIIIEHWE AKTUBHOCTU KaTajlasbl, 4TO
3HAYUTENIBHO OCHa0seT pa3BUTHE OKUCIUTEIBHOTO CTpecca M SHIAOTCHHOW WHTOKCHKAIUU B
MOCTTPaBMaTHUECKHUI MEPHUOJI, YTO MHTUOMPYET pa3BUTHE BTOPUUYHBIX MoBpexaeHne mpu UYMT.

REDUCTION OF OXIDATIVE STRESS BY MOLECULAR HYDROGEN
IN THE POST-TRAUMATIC PERIOD OF TRAUMATIC BRAIN INJURY

Polozova A.V.1, Alekseeva M.1.%, Tarannikova E.A.}, Deryugina A.V.}

! Lobachevsky University, Nizhny Novgorod, Russia

pOlozovaav@yandex.ru

The aim of the study was to study oxidative processes in the post-traumatic period of closed-traumatic
brain injury in rats under the influence of molecular hydrogen.

Methods: The levels of reactive oxygen species (ROS), catalase activity, and low- and medium-
molecular weight substances (LMMWS) were measured in the blood of rats (TBI) on days 1, 3, 7,
and 14 following TBI. One hour after the traumatic brain injury (TBI) simulation, the experimental
group animals were exposed to a 2% hydrogen gas mixture inhalation for 40 minutes, for a period of
10 days.

Results: The post-traumatic period of TBI was characterized by a significant increase in ROS and
LMMWS throughout the study. Inhalation with a 2% hydrogen-gas mixture led to a decrease in the
level of ROS and LMMWS by 10-15% at the study stages against the background of a 2-fold increase
in catalase activity from 3 days after injury.

Conclusion: Molecular hydrogen induces an increase in catalase activity, significantly reducing the
development of oxidative stress and endogenous intoxication in the post-traumatic period. This
inhibits the development of secondary damage after TBI.

© Iomozosa A.B., AnekceeBa M.U., Tapauuukosa E.A., [leproruna A.B., 2025
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IMOKA3ATEJMN COCTOSIHUSI CUCTEMBI ®UEPUHOJIN3A U COCYJIUCTON
CTEHKHY B KPOBA HOBOPOKJIEHHBIX, POJAUBIINXCSI Y MATEPEM C
NPEDKJAMIICUEN

[Tonosa U.I'., Hazapos C.b., Ky3emenko I'.H., KnerueBa M.M., Xapnamona H.B.

OI'BY «BaHOBCKMI HAYYHO-HCCIIE0BATEIbLCKUM HHCTUTYT MAaTEPUHCTBA U eTcTBa uMeHu B.H.
I'oponkoBa» MunuctepcTBa 3apaBooxpanenus Poccuiickont @enepanun; MiBanoso, Poccusi,
i_g_popova@mail.ru

Iesbl0 TaHHOTO HMCCIENOBAaHUS OB OICHUTH MOKA3aTeIH COCTOSHUS CUCTEMBbI (pHOpHHONIN3A U
COCYMCTOM CTEHKH B KPOBH HOBOPOXICHHBIX, POJUBLIMXCSA y MaTepedl ¢ NPEedKIaMICHEH, A
MIPOTHO3UPOBAHMS PUCKA TPOMOOTHUYECKMX M TEMOPPArnIECKUX OCI0KHEHUH Y 3TUX JeTel.
Metoabl. OO6cnenoBano 60 HOBOPOXKAECHHBIX, POAUBLIMXCS y MaTepedl NpesKIaMICHEH.
Konrponpayto rtpynny cocraBmid 30 HOBOPOXKIEHHBIX OT MaTepeil 0e3 MpedKIaMIICHH.
HccnenoBanack BEeHO3Has KpOBb, B3ATas y HOBOPOXKICHHBIX Ha 3-5 CyTKM XKU3HM. B kpoBu
OIpeEsIM  ypOBEHb TKAHEBOI'O AaKTUBaTopa IIa3MuHOreHa (i-pa), MHruOuTOpa TKaHEBOIO
aktuBaropa ruasmuHorena (PAI-1) u pomGomoaynuHa.

PesyabTaTsl. BeisiBiieHO, UTO y HOBOPOKIEHHBIX OT MaTepel ¢ mpeskIaMIcuel Ha 3-5 CyTKHU KU3HU
OTMEYAIOTCS MPU3HAKU MOBPEXKICHUS SHAOTENUS U CHHXKEHHE (PUOPHHOIUTHYECKON aKTUBHOCTH
KpOBH, Ha YTO yKa3blBacT CHU)KEHUE cojiep:kaHus t-pa, nosbimienue PAI-1 u tpomOomonynuHa B
KpPOBH.

3akirovenue. [lonyyeHHble JaHHBIE CBUJIETENILCTBYIOT O PUCKE Pa3BUTUS TPoMOOOOpa3oBaHUS Y
3TUX JIETEMN.

FEATURES OF SOME MARKERS OF FIBRINOLYSIS IN NEWBORNS FROM MOTHERS
WITH PREECLAMPSIA

Popova I.G, Nazarov S.B., Kuzmenko G.N., Klycheva M.M., Kharlamova N.V.

Ivanovo Research Institute of Maternity and Childhood. V.N. Gorodkova, Ivanovo, Russia
i_g_popova@mail.ru

The aim of this study was to evaluate the parameters of the fibrinolysis system and vascular wall in
the blood of newborns born to mothers with preeclampsia in order to predict the risk of thrombotic
and hemorrhagic complications in these children.

Methods. 60 newborns born to mothers with preeclampsia were examined. The control group
consisted of 30 newborns from mothers without preeclampsia. Venous blood taken from newborns
on 3-5 days of life was examined. The blood levels of tissue plasminogen activator (t-pa), tissue
plasminogen activator inhibitor (PAI-1), and thrombomodulin were determined.

Results. It was revealed that newborns from mothers with preeclampsia on 3-5 days of life show
signs of endothelial damage and a decrease in blood fibrinolytic activity, as indicated by a decrease
in t-pa content, an increase in PAI-1 and thrombomodulin in the blood.

Conclusion. The data obtained indicate the risk of thrombosis in these children.

© INomora N.T"., Hazapos C.b., Ky3smenxko I'.H., Kiasraesa M.M., Xapiaamosa H.B., 2025
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HEKOTOPBIE BO3PACTHBIE OCOBEHHOCTH ® YHKIIMOHAJILHBIX CBOMCTB
KVIETOK KPOBHA

ITonosuueBa A.H., MaprtyceBuu A.K.

OI'AOY BO «HauuonanbHbIN uccaenoBaTenbckuii Huxeropoackuii rocy1apcTBEeHHBIN
yausepcurteT uM. H.W. JlobaueBckoroy», Hiwkuuit HoBropoa, Poccus
alexandra.popovichus@yandex.ru

Leab ucejieqoBanus - U3y4uTh BO3PACTHBIE 0COOCHHOCTH (DYHKIIMOHATIBHBIX CBOIMCTB KJIETOK KPOBU
4eJI0BEKa B HOPME.

Martepuanbl U MeToabl. Vcnonp30Baiay KpOBb MPAKTHUECKU 3J0POBBIX JIOJEH 000OMX IOJIOB
CIIEYIOIINX BO3pacTHBIX rpymil: 30 yenoBek — 1o 7 net, 34 yenoeka — 7-11 net, 32 yenoeka — 12-
17 net, 36 uenoBek — 18-25 net. M3yuanu peonoruyeckue CBONCTBa KpOBU (IePOPMUPYEMOCTb,
arperaiuio, e3arperaiuio 3pUTPOIIUTOR) U PYHKIIMOHAIBHBIE CBOMCTBA TPOMOOIIUTOB (AKTUBAIUIO
U arperaiuto).

PesyabraThl. OHTOreHe3 370pPOBBIX JIIOJAEH XapakTepuszyeTcsl TEHIASHIUEH K BO3pacTaHUIO
arperaliid  3pUTPOLUTOB. AHAJIOTUYHBIM OOpa3oM U3MEHSAIOTCS aKTHUBAllUg M arperamus
TpoMOouuTOB. Takke OTMEUeHbl pa3HOHANPABICHHBIE U3MEHEHUS Je3arperaluu 3pUTPOLUTOB U
TEHJCHIMSI K CHIKCHHMIO UX Je(hOpMUPYEMOCTH. YBEJIUYEHHUE XPOHOJIOTUYECKOTO BO3pacTa y
MAIMEHTOB C BOCHAJEHUEM COMNPOBOXKIAETCS YBEJIWYEHUEM Ae(POPMUPYEMOCTU SPUTPOLUTOB,
CHIDKEHHEM MX arperaiu U (yHKIHOHAIBHBIX CBOWCTB TPOMOOIIUTOB, OJJHAKO MO CPABHEHUIO C
[IOKA3aTesIMU  3JI0POBBIX JIOJIEH OTMEYaloTCS BBIPAKEHHbIE HApYLIEHUS TEMOPEOJIOTUU H
TPOMOOIIMTAPHOTO FEMOCTA3a.

3akuiouenue. B mporiecce oHTOreHE3a UMEET MECTO MOTU(PUKAIHS PEOJOTHUECKUX CBOMCTB KPOBU
(yBenmMYeHHE  arperanuu  JPUTPOIUTOB, HM3MEHEHHE WX  Je3arperali W CHIDKEHHUE
neopMUPYEMOCTH) H  (PYHKIIMOHAIBHBIX CBOMCTB TPOMOOIIMTOB (yCHUJICHHWE AaKTUBAIlUU U
arperatyn).

SOME AGE-RELATED FEATURES OF THE FUNCTIONAL PROPERTIES OF BLOOD CELLS
Popovicheva A.N., Martusevich A.K.

Nizhny Novgorod State University named after N.I. Lobachevsky, Nizhny Novgorod, Russia
alexandra.popovichus@yandex.ru

The aim of the study is to study the age-related features of the functional properties of human blood cells in
normal conditions.

Material and methods. The blood of healthy people of both sexes was used in the following age groups: 30
people under 7 years old, 34 people 7-11 years old, 32 people 12-17 years old, 36 people 18-25 years old.
Rheological properties of blood (deformability, aggregation, and disaggregation of erythrocytes) and
functional properties of platelets (activation and aggregation) were studied.

Results. The ontogenesis of healthy people is characterized by a tendency to increase the aggregation of red
blood cells. Platelet activation and aggregation change in a similar way. There are also multidirectional changes
in the disaggregation of red blood cells and a tendency to decrease their deformability. An increase in
chronological age in patients with inflammation is accompanied by an increase in the deformability of red
blood cells, a decrease in their aggregation and functional properties of platelets, however, compared with
healthy people, there are marked violations of hemorheology and platelet hemostasis.

Conclusion. In the process of ontogenesis, there is a modification of the rheological properties of blood (an
increase in the aggregation of red blood cells, a change in their disaggregation and a decrease in deformability)
and the functional properties of platelets (increased activation and aggregation).

© INomoeuuena A.H., Maprycesuu A.K., 2025
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BO3MOXHOCTHU OLUEHKHU CTEINIEHU ATPET'ALIUU SPUTPOLIUTOB B
MUKPOLUPKYJIATOPHOM PYCJIE METOJOM ONITUYECKOM
KAIIMJJIAPOCKOIINHU

Ipuesxes A.B.l, 'yppunkens F0.U.%, Moabaon I1.A.Y, dauyk JI.U.2, JIyrosuos A.E.!
Ldusnueckuit Gaxynsrer n 2MeauIUMHCKHI HAyYHO-06pPa30BaTENbHbI HHCTUTYT
MockoBckuii rocyiapcTBeHHbI yHUBepcuTeT uMeHn M.B. JlomonocoBa, MockBa, Poccust
avp@biomedphotonics.ru

IHesbro gaHHOTO HCCICIOBaHUS Obla pa3pabOTKa CPEJACTB JJIS KOJIMYSCTBEHHOW OICHKH IN VIVO
CTENIEHH arperauuyd SPUTPOLUTOB B MHUKPOLUUPKYIATOPHOM pyClle METOAOM ONTHYECKOU
KaIMJUIIPOCKOIINH, YTO OCOOCHHO aKTYyaJIbHO JIJIsl HAIIMEHTOB, CTPAJAIOIINX CEPICYHO-COCYTUCTHIMU
3a00JI€BaHUSAMH, C 1I€JIbI0 HEMHBA3UBHOT'O BBISBJICHUS JUArHOCTUYECKH 3HAYMMBIX MapKepOB.
Metoabl. KonnuecTBeHHass OLEHKA CTENEHM arperanvv SpUTPOLMTOB B KaIMIUIAPAX HOITEBOIO
JI0%a MPOBOAMIIACH C MOMOIIBIO ONTHYECKOM KaNMUIAPOCKONUU M, JUId CpaBHEHHs, B oOpasiax
LEJBHOWM KPOBH METOOM JIa3epHOU T PY3HOI arperoMeTprn paccessHusl.

PesyabTarsl. PesynbpTaTsl Hcciaen0BaHus OKa3aJId HAJIMYUE arperaToB 3pUTPOLUTOB B KallMJLIIpax
HOT'TEBOTO JIOKA Y MALIMEHTOB, CTPAAAIOIINX TUIIEPTOHUEH, nilleMuueckoi 0one3Hbo cepaua u OII,
II0 CPaBHEHHUIO CO 3J0POBBIMH JIOAbMH, Y KOTOPBIX, KaK IPaBUJIO, arperaroB B KaluuApax HeT.
KonnyecTBo arperaros B Kanmwjuisipax HOI'TEBOTO JIOXkKA KOPPEIUPOBAIO C ITOBBIIICHHON arperanuen
IPUTPOLIUTOB, XAPAKTEPU3YEMOIN MHICKCOM arperaiuu, 1 K3MEepeHHOH iN Vitro B oOpasiax 1eiabpHoi
KpPOBH.

3akiaroyenue. IlosydeHHBIE pe3ysnbTaTbl OTKPBIBAIOT HOBBIE BO3MOXHOCTU MU  PaHHEH
HEMHBA3WBHOM IN VIVO OICHKH arperanuoHHON CIIOCOOHOCTH M MHUKPOPEOJIOTHYECKUX U3MCHEHHI
SPUTPOLIUTOB, KOTOPBIE MPOUCXOAAT Y MALIUEHTOB, CTPAJAIOIINX MHOIMMH COLIMAJIBHO 3HAYMMbIMU
3a00JI€BaHUSAMU.

BuaarogapuocTu: Beimonneno npu ¢puHaHcoBoi mojaaep:xke rpanta Poccuiickoro HayuHoro ¢onna
Ne 25-15-00172.

POSSIBILITIES OF ASSESSING THE DEGREE OF ERYTHROCYTE AGGREGATION IN THE
MICROCIRCULATION BED BY OPTICAL CAPILLAROSCOPY

Priezzhev A.V.!, Gurfinkel Yu.l.2, Moldon P.A.}, Dyachuk L.1.2, Lugovtsov A.E.}

Physics Department and 2Medical Research and Educational Institute,
M.V. Lomonosov Moscow State University, Moscow, Russia

avp@biomedphotonics.ru

The aim of this study was to develop means for in vivo quantitative assessment of the degree of erythrocyte
aggregation in the microcirculation bed by optical capillaroscopy, which is particularly important for patients
suffering from cardiovascular diseases, with the goal of in vivo identifying diagnostically significant markers
using machine learning methods.

Methods. Quantitative assessment of erythrocyte aggregation parameters in nail-bed capillaries was performed
using optical capillaroscopy and, for comparison, in whole blood samples by laser diffuse scattering
aggregometry.

Results. The results of the study showed the presence of erythrocyte aggregates in nail-bed capillaries of
patients suffering from hypertension, coronary artery disease, and AF compared to healthy people who do not
have erythrocyte aggregates in their capillaries. The number of aggregates in nail bed capillaries correlated
with increased erythrocyte aggregation, characterized by the aggregation index, and measured in vitro in whole
blood samples.

Conclusion. These results open up new opportunities for early non-invasive in vivo assessment of the
aggregation capacity and erythrocyte microrheologic alterations, which happen in patients suffering from
many socially important diseases.

© Ipuesxer A.B., I'ypdpunkens F0.1., Momsaon ILA., dsayk JL.U., JIyrosios A.E., 2025
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CPOJCTBO TEMOTIJIOBMHA K KUCJIOPOAY ITPA MIEPBUYHOM
OTKPBITOYTI'OJIbHOM I'NTAYKOME

Pomanuyk B.B.,! 3unuyk B.B.,! Cemsanosuu T.B.,> Anamens B.H.?

YO «I"pomHeHCKHil TOCYIapCTBEHHbII MeIMIIMHCKHI YHHBEpPCHTET», I ponHo, benapych
2y3 «'poaHeHcKas yHUBEpCUTETCKas KIMHUKay, [ poaHo, benapych

vitaBw8@mail.ru

Heab. OueHuTh CPOACTBO TeMOTNIO0NHA K KUCIIOPOAY NP MEPBUYHON OTKPHITOYTOJILHOM TIIayKOME.
Matepuaabl 1 MeToabl. O0bekTOM HccaenoBanus Obun 130 mamuentos, u3 HuX 100 yenoBek ¢
JIMAarHO30M TepBHYHAs OTKpbITOyroibHas riaykoma (ITOYI) I-IV craaumit Ha ogHOM MuM 060MX
rinaszax u 30 OTHOCUTENLHO 3/I0POBBIX YEIOBEK 0e3 TiaykoMbl. CpoACTBO TeMOTIIO0MHA K KUCIOPOY
OTIpeAETISUIN 10 ToKa3aTento pS0 nmpu cTanaapTHHIX YCIOBUAX (PS0crann), @ 3aTeM paccuuTbiBaiu pS0
IpU peatbHBIX YCIOBUSX (PS50pear). Ha ocHOBaHMY nOTydeHHBIX 3HaUeHH p50 1Mo ypaBHeHMIO XUIUTa
OCYILIECTBIISUIH MOCTPOCHHE MOJIOKEHHsI KpUBOU Auccoruaiuu okcuremornoouna (KJ10).
Pe3yabTaThl. B Hamem nccie10BaHNU BBISIBICHO CHIDKEHHE MTOKA3aTellsl CPOACTBA FeMOTTIO0NHA K
KUCIOpoy pS0pean y JHII, CTPAJAIONINX TTIAYKOMON B CPAaBHEHUU CO 3[JOPOBBIMU, a TAK)KE CHIDKEHUE
3Ha4eHUS PSOcranr. OTMeuaeTcss casur KO BneBo, CBUACTENBCTBYS OO0 YBEJIMYEHUM CPOJICTBA
reMoriobMHa K KHCIOpOAY, 4YTO B CBOIO O4Yepelb BeAeT K CHIDKEHUIO JIMCCOLMALUU
OKCHT'eMOTJIOOMHA U 3aTPYTHEHHUIO BEICBOOOXKICHUS KHCIOPOA U €T0 IOCTABKU K TKAHSM.
BoiBoabl. Ha ocHOBaHMHM MpPOBEACHHOTO HCCIEAOBAHUSA YCTAaHOBIEH XapakTep H3MEHEHH
[IOKa3areiae CpoACTBa IeMOrjJo0MHA K KHUCIOpPONY, MPOSBISIOUIMXCS B CHUKEHUM IOKa3aTesen
PSO0pean ¥ PSOcrany y smi, crpagaromux [IOVYT. BreisBieHHblE U3MEHEHUS JAHHBIX CBOMCTB KPOBHU
MOTYT y4acTBOBAaTh B MATOT€HE3€ 3a00JIEBAHMUS Yepe3 SHAOTEINIH3aBUCHMBIC MEXaHU3MBI.

Hannasa paboma evinonnena 6 pamxax epanma BPODU Ne M24-083.

HEMOGLOBIN-OXYGEN AFFINITY IN PRIMARY OPEN-ANGLE GLAUCOMA
Romanchuk V.V.,! Zinchuk V.V.,' Semyanovich T.V.,2 Adamenya V.N.2

!Grodno State Medical University, Grodno, Belarus

2Grodno University Clinic, Grodno, Belarus

Objective. To evaluate the affinity of hemoglobin to oxygen in primary open-angle glaucoma.

Materials and methods. The study included 130 patients, including 100 people with primary open-angle
glaucoma (POAG) stages I-1V in one or both eyes and 30 relatively healthy people without glaucoma. The
hemoglobin-oxygen affinity was determined by the p50 index under standard conditions (p50std), and then
p50 was calculated under real conditions (p50real). Based on the obtained p50 values, the position of the
oxyhemoglobin dissociation curve (ODC) was plotted using the Hill equation.

Results. Our study revealed a decrease in the hemoglobin oxygen affinity index p50real in individuals
suffering from glaucoma compared to healthy individuals, as well as a decrease in the p50std value. A shift of
ODC to the left is noted, indicating an increase in the affinity of hemoglobin to oxygen, which in turn leads to
a decrease in the dissociation of oxyhemoglobin and difficulty in the release of oxygen and its delivery to
tissues.

Conclusions. Based on the conducted study, the nature of changes in hemoglobin-oxygen affinity indicators
was established, manifested in a decrease in the p50real and p50standard indicators in individuals suffering
from POAG. The identified changes in these blood properties may participate in the pathogenesis of the disease
through endothelium-dependent mechanisms.

The research was performed using funds from the BRFFR grant Ne M24-083

© Pomanuyk B.B., 3unuyk B.B., CemstHoBuu T.B., Anamens B.H., 2025
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W3MEHEHUS KOXKHON MUKPOLIUPKYJISAALIMA U COCYIUCTOM
PEAKTUBHOCTHU Y TAHUEHTOB C HEPBUYHBIM 'HITIOTUPEO30M
Poikkosa E.I'.12, Moprynosa T.B.., Peikkos U.A.% ®dajees B.B.!
1CeueHoBcKHil YuuBepcurer, Mocksa, Poccust

2AO «Mnbunckas 6ompHuLAY, Kpacnoropek, Poccus

S®OHKII PP, Mocksa, Poccus e.0.ryzhkova@bk.ru

Heab. BoiiBUTh MOTEHIMANIbHBIE JUArHOCTHMYECKHUE MapKephl HAPYIICHHUS MUKPOLUPKYIALUU Y
MALMEHTOB C MEPBUYHBIM THIIOTUPEO30M U OLIEHUTH 3aBUCUMOCTb ITHX HAPYLIEHUN OT TSKECTH
runotupeosa. Marepuajbl 1 MeToAbl. Y 50 310pOBBIX TOOPOBOJIBIEB, 14 MAIMEHTOB C SBHBIM
THIOTHPE030M U 37 MAlMeHTOB ¢ CyOKJIMHMYECKHM THUIOTHPEO30M OLEHHMBAIHN J1a0OpaTOpHBIC
napaMmeTphl, a TakkKe KOXKHBII KpoBOTOK MertoioM JIJI®D Ha THUIbHOW CTOpOHE MpEAriedbs B
COCTOSIHMM (PYHKIIMOHANIBbHOTO NoKos (M, 4 MUHYTBI), BO BpeMs JIOKaJIbHOTO oxJaxaeHus 1o 10°C
(Mioec, 1 munyta), gokanbHoro HarpeBanus 10 35°C (Mssec, 4 munythl) U 10 42°C (Mazec, 4
MUHYTHI). Pe3yabTaTbl. M, Mio°c, M3sec HE pa3innyaiuch B UCCIEAYEMBIX Tpymax. Mazec ObIT HUXKE
y HAIMEHTOB C SIBHBIM TMIIOTUPEO30M 10 CPaBHEHUIO CO 37A0pOBbIMHU yuacTHUKaMu (p=0,015). Ilpu
TUINIOTUPEO3€ BBISBICHBI THIEPXOJIECTepUHEMUS U MoBbIeHue |L-6 B cpaBHEHUH €O 310pPOBBIMU
(p<0,001 wm p<0,05 coorBercTBeHHO). [IpM SBHOM TrHIOTHpEO3e ObLIA CHIDKEHA CpEIHSSA
KOHIleHTpauus remornobuna B sputporutax (MCHC) u yBenuueHa MIUpHHA paclpeaencHus
spurponutoB 1o 00BEMYy (RDW) mo cpaBuenuto co 3aopoBeiMu  (p=0,039 u p=0,026
COOTBETCTBEHHO). 3akJ/rodyeHue. [Ipu SBHOM THIOTUPEO3€ BBIABICHO YMEHBIIEHUEM MHUKOBOMN
TUIEpEMUN MpU JIOKadbHOM HarpeBaHuu n0 42°C (Ho He po 35°C) B coueTaHuu c
runepxosiecTepuHeMueii, runeprpurnunepuaemueid, camxkenuem MCHC, yBennuennem RDW u
ypoBHs |L-6.

ALTERATIONS IN SKIN MICROCIRCULATION AND VASCULAR REACTIVITY IN
PRIMARY HYPOTHYROIDISM

E.G. Ryzhkoval?, T.B. Morgunova?, I.A. Ryzhkov?, V.V. Fadeyev!

1Sechenov University, Moscow, Russia

?lyinskaya Hospital, Krasnogorsk, Russia

3ENKC RR, Moscow, Russia e.g.ryzhkova@bk.ru

The aim is to identify potential diagnostic markers of microcirculation impairment in primary
hypothyroidism and evaluate their relationship with hypothyroidism severity.

Materials and methods. A cross-sectional study included 50 healthy volunteers (HV), 14 patients
with overt hypothyroidism (OH), and 37 patients with subclinical hypothyroidism (SH).

Skin perfusion was assessed by laser Doppler flowmetry on the dorsal forearm at rest (M, 4 min),
during local cooling to 10°C (Mioec, 1 min), during local heating to 35°C (M3sc, 4 min), and during
local heating to 42°C (Ma2°c, 4 min). Laboratory parameters were evaluated.

Resuls. There were no differences among the studied groups for M, Maigc Or Massec. Mazec Was
decreased in OH compared to HV (p=0.015). Patients with hypothyroidism had higher cholesterol
and IL-6 levels compared to HV (p<0.001 and p<0.05, respectively). Patients with OH had decreased
mean corpuscular hemoglobin concentration (MCHC) and cell distribution width (RDW) compared
to HV (p=0.039 and p=0.026, respectively).

Conclusion. In overt hypothyroidism, a decrease in peak hyperemia was found with local heating at
42°C (but not at 35°C), in combination with hypercholesterolemia, hypertriglyceridemia, decreased

MCHC, and increased RDW and IL-6 levels.
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OCOBEHHOCTH NOKA3ATEJEN MUKPOIIUPKYJISIIUU KPOBU U
®JIYOPECHEHTHOM CIHEKTPOCKOIIUU Y MALIMEHTOB CO
3JIOKAYECTBEHHBIMH ONTYXOJISIMHA PA3JIMYHOM JIOKAJIU3ATTUN

Psoos M.M.., Jlapuuen A.B.!, JlemexoBa B.A.?

ldI'BOY BO «pocnasckuii rocyaapcTBEHHBIH MeMIIMHCKUN yHUBEpCHTET» Munsapasa Poccun,
Spocnasns, Poccust

TBY3 510 «O6sacTHas KIMHAYECKAs OHKOJIOTHYECKasi OOIbHHUIIAY, Spocnasne, Poccus
mihail_ryabov@mail.ru

Henbo naHHOro wuccienoBaHMsl ObUIO HM3YyYEHUE BIMSHHUS OIIYXOJEBOIO Ipoliecca U €ro
JUCCEMHUHALIMM Ha TIOKa3aTell MUKPOIUPKYISIUH KPOBU M OKUCIHUTEIBHOIO MeTabonu3ma y
OOJIBHBIX OITyXOJISIMH PA3IMYHOMN JIOKATU3AIIH.

Metoabl. Ilanmentam c omepabGenbHBIMM M JUCCEMHUHUPOBAHHBIMH OMYXOJSIMU BBITOJIHSUIIH
Ja3epHyIo nonIiepoBckyto Guioymerpuro (JIJD) ¢ momorisio nopratuBHOro ananmzaTopa «JIASMA
[1Dy.

PesyabraThl. Y nanueHToB ¢ onepadeNbHbIMH KOJIOPEKTAJIbHBIMU HEOIUIA3USIMM U OIYXOJISIMU
JIOP-opranoB Mo CcpaBHEHHIO C TPYNNOW KOHTPOJI OTMEYEHO CTAaTUCTUYECKH 3HAUYMMOE
ymenblieHne nepdpy3un Ha 23% u 17% coorBerctBenHo (P<0,05); koaddunmeHnta Bapuaruu
kosnebanuit kpoBoToka Ha 20% u 39,7% cootrBercTBeHHO (P<0,05); mokazarensi OKUCIUTEIHLHOTO
Metabonusma (IIOM) na 43% u 28,5% coorBerctBenHo (P<0,05). [Ipu aucceMuHanuu omyxoseu
MIePEYUCIICHHBIE NT0Ka3aTey UMEeNH ellle 00jiee BhIPAKEHHYIO OTPUIIATEIbHYIO TUHAMUKY.
3akiouenue. JI/I® mo3Bosuia BBIIBUTH y MAIMEHTOB C HEOIUIA3USIMU YBEIUYCHHE TOHYCa
PE3UCTUBHBIX COCYJOB, CHIDKEHHE HYTPUTUBHOTO KpoBoTOKa M [IOM B TkaHsx. CpaBHUTEIbHBIN
aHaJIN3 MTO3BOJIUJI BBISIBUTH OOIIHOCTH BJIMSHUMN 3JI0KaY€CTBEHHOI'O MPOIIecca Ha MUKPOIIUPKYIISIIIMIO
KPOBH M KHCIIOPOJHBII OOMEH.

FEATURES OF BLOOD MICROCIRCULATION AND FLUORESCENCE
SPECTROSCOPY IN PATIENTS WITH MALIGNANT TUMORS OF VARIOUS
LOCATIONS

Ryabov M.M.%, Larichev A.B.%, Lemekhova V.A.?

Lyaroslavl State Medical University, Yaroslavl, Russia

ZRegional Clinical Oncological Hospital, Yaroslavl, Russia

mihail_ryabov@mail.ru

The aim of this study was to study the effect of the tumor process and its dissemination on the
indicators of blood microcirculation and oxidative metabolism in patients with tumors of various
localization.

Methods. Patients with operable and disseminated tumors underwent laser Doppler flowmetry (LDF)
using a portable LAZMA PF analyzer.

Results. In patients with operable colorectal neoplasms and ENT tumors, compared with the control
group, a statistically significant decrease in perfusion was observed by 23% and 17%, respectively (p
< 0.05); coefficient of variation of blood flow by 20% and 39.7%, respectively (p < 0.05); an oxidative
metabolism score (OMS) of 43% and 28.5%, respectively (p < 0.05). With dissemination of tumors,
these indicators had an even more pronounced negative dynamics.

Conclusion. LDF revealed an increase in the tone of resistive vessels, a decrease in nutritional
blood flow and OMS in tissues in patients with neoplasia. A comparative analysis of these changes
revealed a commonality of the effects of the malignant process on blood microcirculation and
oxygen metabolism.
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JOIIIJIEPOTPA®UA MUKPOLIUPKYJIATOPHOI'O PYCJIA

B PAHHEUW JUATHOCTUKE HUINEMHWYECKOM BOJIESHU CEPALIA
Psanonosa O.A.,A3nayposa O.B., borau E.H.

I'bY3 MO «Canatopuii [Tymkuno», r.ITymkuHno, MockoBckast obnactb, Poccus,
141211,MockoBckas oomacte, r.Ilymkuno, KpacHoapmeiickoe mocce 28A
alin688@yandex.ru

Heabio 1aHHOTO MCCIICIOBaHUs ObLIa paHHSS IWAarHOCTHKA MIIIEMHYECKOW OOJIE3HH  cepama |
BBISIBJICHHE (DAKTOPOB PUCKA JJAHHOTO 3a00JICBaHUS.

MeTtoabl. MbI poBeu HcclieoBaHue 24 manueHTaM 0e3 BBIPAKCHHBIX KITMHUYECKUX MTPOSIBICHUI
UIIEMUYeCcKOoi Oose3nu cepaua. B Hameii pabote UCIIONB30BAIMCH TaKUE METOABI (DYHKIIMOHATEHOU
JIMArHOCTHKH, Kak cdurmorpadus, AYIUIEKCHOE CKaHMpOBaHHE OpaxuonedanbHbIX apTepuil u
apTepuil HIDKHUX KOHEUYHOCTEH, YJIbTPa3BYKOBOE MCCIIEIOBAHWE MUKPOLMPKYISITOPHOTO pycClia,
sxokapauorpadusa. Ilpu wuzydeHun GyHKIIUU ~ SHOOTENUs 00s3aTeNbHO  HCCIEN0BAIIN
MUKPOLUPKYISIUIO KUCTH Ha anmapare Munumakc gomnrmiep K.

PesyabraTrel. YV 10 nanueHToB OBLIO BBISBICHO HAPYIICHHUE MTOYTH BCEX MOKA3aTesel KECTKOCTU U
COCYIOABUTATEIHLHON (YHKITUY apTepuil. Y 6 U3 HUX OOHAPYKEHBI aTEPOCKICPOTHICCKHIE OJISIITKA B
OpaxuonedanbHbIX U OCIPECHHBIX apTEPHsIX, U MIPHU MPOBEACHUH IaHHBIM MAallUeHTaM Harpy304HON
poOBI B 2 CIydasX MOJYYUIN TTOJIOKHUTEIbHBIN.

3akiroyenue. bbuio ycraHOBIEHO, YTO jgomiuieporpadusi OUCTAIBHOTO KPOBOTOKA SBISETCS
9YBCTBUTEIHHBIM M TOYHBIM METOJIOM HW3YYCHHUS ()YHKIIUU SHIOTEIIHS U MOXKET ObITh UCIIOJIb30BaHA
KaK METO/] KCIIPECC-TUarHOCTHKH IPHU BBISIBJICHUH (DAKTOPOB PUCKa UIIEMUYECKON O0JIE3HU cep/alia,
a B COYETaHUU C IPYTUMU METOJAMH HUCCIICIOBAHMS JII1 PaHHEH TUarHOCTHKU 3TOTO 3a00JIE€BaHUS.

DOPPLEROGRAPHY OF THE MICROCIRCULATORY BED IN EARLY DIAGNOSIS OF
ISCHEMIC HEART DISEASE

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

State Healthcare Institution of the Moscow Region "Pushkino Sanatorium”, Pushkino, Moscow
Region, Russia, 141211, Moscow Region, Pushkino, Krasnoarmeyskoye Shosse 28A
alin688@yandex.ru

The purpose of this study was early diagnosis of coronary heart disease and identification of risk
factors for this disease.

Methods. We conducted a study of 24 patients without pronounced clinical manifestations of
coronary heart disease. In our work, we used such methods of functional diagnostics as
sphygmography, duplex scanning of the brachiocephalic arteries and lower extremity arteries,
ultrasound examination of the microcirculatory bed, echocardiography. When studying the
endothelial function, we necessarily examined the microcirculation of the hand using the Minimax
Doppler K device.

Results. 10 patients showed violations of almost all indices of arterial stiffness and vasomotor
function. Six of them had atherosclerotic plaques in the brachiocephalic and femoral arteries, and in
two cases a load test was performed on these patients.

Conclusion. It was found that distal blood flow Dopplerography is a sensitive and accurate method
for studying endothelial function and can be used as an express diagnostic method for identifying
risk factors for coronary heart disease, and in combination with other research methods for early
diagnostics of this disease.
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IMOKA3ATEJMN AI®-UHAYIIUPOBAHHOM ATPETAIIMOHHOM AKTUBHOCTH
TPOMBOLUTOB Y KPbBIC, ACCOLHIUMPOBAHHBIE C ITIOJIOM

Uxaumze U.3.1, Yedy C.I'.2, llerpumen H.H.?

1®I'BOY BO «Cankr-TlerepOyprekuii rocynapcTBeHHbIi yHuBepeuteTy», Cankt-IlerepOypr, Poccus
2pI'6OY BO «WICII6I'MY nm. akan. W.I1. TTaBnosa» Munsapasa P®, Canxr-Ilerep6ypr, Poccus
chkhaidze i@mail.ru

Heabio uccienoBanusi ObLIO BBISIBICHUE OCOOCHHOCTEH arperaliMoHHON aKTUBHOCTH TPOMOOIIMTOB
Y KpBIC B 3aBUCUMOCTH OT WX OMOJOTMYECKOro TOJa.

Metoabl. AJID-unaynupoBannyto (1,25 uMoss) arperamuo TpOMOOIIUTOB UCCIEAOBAIA B OOTaTOM
tpomGonuTamu mwiasme (200-300x10%1) monoBo3penbix Kphic cToka Wistar TypOUaAMMETPHIECKUM
METOJIOM B YCIIOBHUSIX in Vvitro. PeructpupoBanu XpoHOMETpUYecKHe (JTATEHTHBIM MEepHo, BpeMs
JOCTUKEHHUSI MaKCUMalbHOMW aMIUIMTYyAbl arperanuu (MA), Bpemsl mojyje3arperaiuuu; cek), u
CTPYKTYpHBIE TOKa3aTelu arperanuu (u3MeHenue Gopmbl TpoMmOouutoB, MA arperamuu; %),
XapaKTepU3yIOIINe U3MEHEHUS ONTUYECKOM MJIOTHOCTH.

PesyabraTsl. [lokazarenu nepBoii ¢a3el peakiuu Ha AJ/ID y cpaBHHBAaeMbIX TPYII 3HAYUMO HE
OTJINYAJIUCh. VIHTEHCHBHOCTh arperanuy y CamiloB Oblja JOCTOBEPHO BBILIE, YEM Yy MHTAKTHBIX
camok (57% u 38,5%, coorBercTBeHHO; p <0,005), a Bpems moyae3arperaii MeHbIIe y caMoK. Y
O6epeMeHHBIX KpbIC (20-i 1eHb) MoKa3aTeI arperaiuy 3Ha9YuMO OTJIMYAJINCh OT BCEX TPYIIIL: BpeMs
noctuxerust MA (79 c) u Bpems nonyaesarperauuu (90 ¢) ObuUM MaKCUMaJIBHBIMU 110 CPAaBHEHHUIO
CO BCEMHU OCTaJIbHBIMU I'PYIIIaMH.

3akiaouenue. AJ|O-uHaynMpOBaHHAS arperanys TPOMOOILUTOB y CaMOK MEHEe MHTEHCHBHA IO
CPaBHEHHIO C CaMIlaMU KpbIc cToka Wistar, a mporiecc 1e3arperaiui yCKopeH. Y 0epeMeHHBIX KPBIC
MHTEHCUBHOCTb arperamnuy MOBBIIIAETCS M0 CPABHEHUIO C MHTAKTHBIMU CaMKaMU, a Je3arperauus
3HAYUTENIbHO 3aMe1JIeHa.

GENDER-RELATED INDICATORS OF ADP-INDUCED PLATELET AGGREGATION
ACTIVITY IN RATS

Chkhaidze 1.Z.1, Chefu S.G.2, Petrishchev N.N.2

1Saint-Petersburg State University, Saint Petersburg, Russia

ZPavlov University, Saint Petersburg, Russia

chkhaidze i@mail.ru

The aim of the study was to identify the features of platelet aggregation activity in rats depending on
their biological sex.

Methods. ADP-induced (1.25 pumol) platelet aggregation was studied in platelet-rich plasma (200-
300x109/1) of sexually mature Wistar rats by turbidimetric method in vitro. Chronometric parameters
(latency period, time to reach the maximum amplitude of aggregation (MA), half-aggregation time;
sec), as well as structural aggregation parameters (platelet shape change, aggregation MA; %),
characterizing changes in optical density, were recorded.

Results. The chronometric and structural parameters of the first phase of the reaction to ADP did not
differ significantly. The aggregation intensity in males was significantly higher than in intact females
(57% and 38.5%, respectively; p <0.005), and the time of half-desaggregation was shorter in females.
In pregnant rats, aggregation parameters were significantly different from all groups: the time to reach
MA (79 s) and half-desaggregation time (90 s) were maximal compared to all other groups.
Conclusion. ADP-induced platelet aggregation is less intense in female compared to male Wistar
stock rats and the desaggregation process is accelerated. In pregnant rats, the intensity of aggregation
is increased compared to intact females, and desaggregation is significantly delayed.

© Yxammze U.3., Yedy C.I'., [lerpumes H.H., 2025
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BJIMSTHUE T'EJIEMA, COJAEPKAIIINX B COCTABE PA3SHOE COOTHOIIEHUE
AKTUBHBIX KOMIIOHEHTOB, HA MUKPOLIUPKYJISITOPHBIE HAPYHIEHUSA Y
KUBOTHBIX ITPU MAPOJJOHTUTE

Caskuna A.A.L Jlenrepr E.B.}, Epmakos A.B.}, Crenanosa T.B.!, Usanos A.H.!
ldenepansHoe rocynapcTBeHHOE GI0KETHOE 06Pa30BATENBHOE YUPEKISHHE BHICIIETO 00pPa30BaHHUS
«CapaTroBCKUl TOCYIapCTBEHHBIM MEIMUIIMHCKUN yHHBepcuteT umeHu B. W. PazymoBckoroy,
Caparos, Poccus

sawkina.ange@yandex.ru

Heabio uccrnenoBanusi ObLUIO OMpE/ENIEHWE B albIMHATHOM reje, ONTUMAaIbHOTO COOTHOILICHUS
MHKAICYJIMPOBAHHBIX AHTHOAKTEPHAIBHBIX M MPOTUBOBOCHAIUTEIBHBIX BEUIECTB JJISI KOPPEKIUU
MUKPOLMPKYJIATOPHBIX HAPYIICHHUH MPH MAPOIOHTUTE.

Metoasl. Ha skcnepuMeHTanbHONH MOAENH MapOAOHTHTAa OBUM TPUMEHEHBI 00pasibl Telei,
CONIEp>KalllMX MHUKPOKANCydbl M3 albrMHaTa C HaHOYACTHIIAMU cepelpa, 3arpyKeHHbIE
aHTHOAKTepUATBHBIM (METPOHUIA30J1) U IPOTHBOBOCIIATMTEIHHBIM (TAHHHOBAS KUCJIOTA) arCHTAMU,
B PA3MYHBIX MPONOPIHHIX. MHKPOIUPKYISAIUIO HCCIEAOBAIA C IMOMOIIBI0O METOJa JIa3epHOM
JIOTIIIIEPOBCKOM (PIIOYMETPHUHU.

Pe3yabTaThl. bpiio ycTaHOBIIEHO, YTO Tellb, COACPXKAIIMNA KarlCylbl ¢ TAHWHOBOW KUCJIOTOM U
METPOHUAA30JI0M B COOTHOLIEHUH 2:1, IPEBOCXOAUT aHAJIOT C PAaBHBIM COOTHOIIEHHUEM KaIllCyJ 110
cBoeil 3(h(PeKTUBHOCTH B KOPPEKIMU CepAeYHBIX Kosebanuili Ha 39%, a aHanor ¢ npeoOiagaHuemM
aHTHOAKTepUAILHBIX KOMIIOHEHTOB B Koppekmmu mnepdysuun Ha 4%, muoreHHoix Ha 38%,
HEWpOTeHHBIX Ha 27%, ApIXaTeNbHBIX B 1,3 pa3a u cep/ieuHbIx Kojaebanui B 1,4 pasa.

3akirodyenue. ['enb ¢ mnpeobiagaHueM NPOTHBOBOCHAIMTEIBLHOTO KOMIIOHEHTA, MPEBOCXOAMT
aHAJIOTH C PaBHBIM COOTHOLIEHHWEM aKTUBHBIX BELIECTB M MpeoOsiaaHueM aHTHOaKTepUalIbHBIX
areHToB, B 3(()EeKTUBHOCTH KOPPEKIIUN HapYIIEHHOHN NepPy3UH 1eCEH U MEXaHU3MOB €€ MOYJISIIUH.

THE EFFECT OF GELS CONTAINING A DIFFERENT RATIO OF ACTIVE
INGREDIENTS ON MICROCIRCULATORY DISORDERS IN ANIMALS WITH
PERIODONTITIS

Savkina A.A.%, Lengert E.V.%, Ermakov A.V.%, Stepanova T.V.%, Ivanov A.N.}

'Saratov State Medical University named after V. I Razumovsky, Saratov, Russia
sawkina.ange@yandex.ru

The aim of the study was to determine the optimal ratio of encapsulated antibacterial and anti-
inflammatory substances in alginate gel for the correction of microcirculatory disorders in
periodontitis.

Methods. In an experimental model of periodontitis, samples of gels containing microcapsules of
alginate with silver nanoparticles loaded with antibacterial (metronidazole) and anti-inflammatory
(tannic acid) agents in various proportions were used. Microcirculation was studied using laser
Doppler flowmetry.

Results. It was found that a gel containing capsules with tannic acid and metronidazole in a 2:1 ratio
surpasses an analog with an equal capsule ratio in its effectiveness in correcting cardiac oscillations
by 39%, and an analog with a predominance of antibacterial components in correcting perfusion by
4%, myogenic by 38%, neurogenic by 27%, respiratory 1.3 times and heart rate 1.4 times.
Conclusion. A gel with a predominance of an anti-inflammatory component surpasses analogues
with an equal ratio of active substances and a predominance of antibacterial agents in the effectiveness
of correcting impaired gum perfusion and its modulation mechanisms.
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BJIMSAHUE JIOKAJIBHOI'O HAI'PEBA HA PEI'YJIAIIUIO MUKPOLIUPKYJIATOPHOI'O
KPOBOTOKA KOKH Y MBIIIEN C MOJEJIBIO CAXAPHOI'O JIMABETA 2 THUIIA
Ceseproxuna M.C.>2, Cepos JI.A.3, Trokuna A.P.., puneuy A.A.%, Tankanar A.B.!
Mucturyr 6nodmsuku kietkn PAH - o6oco6nennoe nonpasaenenne ®I'BYH ®UIL ITHIIEU PAH,
r. [Tymmno, Poccus

2@yumman ®T'BYH I'HI PO UucTHTyTa 6O0OpraHNYecKoil XUMHUH UM. akajgeMukoB M.M. IllemsiknHa
u FO.A. OBunnnukosa PAH, r. Ilymuno, Poccust

S®I'BYH ®UI] UncTuTyT 06meit ¢pusukn uM. A.M. ITpoxoposa PAH, r. Mocksa, Poccus
tav@icb.psn.ru

Ienp - OLEHWUTH BIIMSHUE JIOKAJIBHOTO HAarpeBa Ha HU3KOYACTOTHYHK PETYJSALHI0 KOXXHON
MHUKPOI'€MOIMHAMHKH MBIILIEH ¢ TeHeTHUeCKOW MoJienbto caxapHoro auabdera 2 tuna (CI2T).
Metoasl. B xauectBe mogenu C2T Obuim ncnonp3oBanbl nHOpeaHbie Mbimu JuHnn C57BL/Ks-
db+/+m (&, n = 24), xonrpons — Meimu muaun C57BL/6j (&, n = 25). Y aHecTe3upOBaHHBIX
n30QUIypaHOM JKMBOTHBIX aHAIM3UPOBAIM CIIEKTPAJIbHBIE KOMIIOHEHTHI B JSHAOTEIHAIBHOM,
HEHpOoreHHOM, MUOT€HHOM U MaliepoBCKOM MHTepBaax B KOKe 3aJHEH Jambl Ipy Temneparype 34
C (15 mun, nokoit) u 40 °C (15 MuH, TOKaNbHEIH HATPEB) 10 JAHHBIM JA3ePHOMH JOMIIIEPOBCKOI
dbraoymerpumn.
PesyabraTsel. JIOKanpHBIM HarpeB JAOCTOBEPHO YBEIMYMBAJ aMIUIMTY/Abl KOjeOaHUM B Juana3oHe,
accoOllMMPOBaHHOM C BosiHamu Maiiepa, B koHTposbHOW M C/I2T rpymnmax, a Takxke yBeIMYUBal
aAMIUTATYIBI MUOTEHHBIX KOJIeOaHM TOJIBKO B KOHTpoJsie. B mokoe y CJI2T Mermieli oOHapyKeHO
yBEJIMUYEHUE BKJIQJa MHOTCHHbIX M CHID)KEHHE BKiaga MailepoBckux kojeOaHui B 0O0IIyrO
HU3KOYACTOTHYIO CIIEKTPAIbHYIO SHEPTHUIO IO CPAaBHEHUIO C KOHTPOJIBHBIMU KUBOTHBIMHU.
3axuiouenue. IlpencraBieHHble pe3yabTaThl COTJIACYIOTCS C JaHHBIMHU, TOJIYYEHHBIMH NpU
WCCJIEIOBAaHUM BIIUSHUS JIOKAJIBHOI'O HarpeBa Ha MmapaMeTpbl KOXHOW MukporemonuHamuku C2T
nanueHToB. CrienoBatenbHO, reHetnueckas monens C/I2T anekBaTHO ONMCHIBAET W3MEHEHHUS B
PEryJIALNNA KOXKHOW MUKPOLMPKYJISAIIMA KOHEYHOCTH )KUBOTHOTO B OTBET Ha JIOKAJIbHBIN HAarpeB.
HccnenoBanue noaaepxano Poccuiickum HayuHbIM (oHI0M (TpanT Ne22-15-00215-11).

EFFECT OF LOCAL HEATING ON REGULATION OF MICROVASCULAR SKIN
BLOOD FLOW IN MICE WITH TYPE 2 DIABETES MELLITUS MODEL
Severyukhina M.S.%2, Serov D.A.13, Dyukina A.R.%, Grinevich A.A.%, Tankanag A.V.!
LInstitute of Cell Biophysics of RAS, Pushchino, Russia

2Branch of Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Pushchino, Russia
3Prokhorov General Physics Institute, Moscow, Russia

The aim of the study was to evaluate the effect of local heating on low-frequency regulation of
cutaneous microhemodynamics in mice with a genetic model of type 2 diabetes mellitus (T2DM).
Methods. Inbred C57BL/Ks-db+/+m male mice (n = 24) were used as a 2TDM model; C57BL/6j
ones (n = 23) served as controls. Spectral components in endothelial, neurogenic, myogenic and
Mayer rhythms of skin blood flow of hind paw at 34°C (15°, rest) and 40°C (15, local heating)
according to laser Doppler flowmetry were analyzed in animals under isoflurane anesthesia.
Results. Local heating significantly increased amplitudes of Meyer oscillations in control and T2DM
groups, and increased amplitudes of myogenic oscillations only in control. At rest, T2DM mice
showed increased contribution of myogenic and decreased contribution of Mayer oscillations to the
total low-frequency spectral energy compared to control group.

Conclusion. These results are consistent with those obtained when studying the effects of local
heating on cutaneous microhemodynamic parameters in T2DM patients. Thus, the genetic model of
T2DM adequately describes the changes in cutaneous microvascular regulation in animal limb in
response to local heating.
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BJIMSIHUE KOPOHAPHOI'O IIYHTUPOBAHMUS C UCITIOJBb30BAHUEM
HCKYCCTBEHHOI'O KPOBOOBPAILIEHUSI HA PEOJIOTMYECKHE CBOMCTBA
KPOBHA

CugexmenoBa A.B.L, Annes O.1.1, Anumenxo A.M.., Yasxuna O.A.%, [lnoruukos M.B.!
Kamenummkos H.O.2, ITogoxcenos FO.K.2,Té M.A.2

'HUN®uPM umenn E.JI. Tonpndepra Tomckoro HUMII, Tomck, Poccus

2HUN kapauosiorun Tomckoro HUMII, Tomck, Poccus

sidehmenova@yandex.ru

Heabo maHHOrO HccienoBaHusi ObUIO HM3Y4YEHHE W3MEHEHHUs arperauud U AeQopMUpyeMOCTH
SPUTPOLUTOB Y MALMEHTOB MPU KOPOHAPHOM IIYHTUPOBAHUH C MCIOJIB30BAHHUEM HCKYCCTBEHHOIO
KpOBOOOpAIICHHUS.

Metoabl. [ledhopMupyeMOCTh M arperaiuio SpUTPOLIUTOB OINPEAEISIM C MOMOUIBIO Ja3€pHOI0
ONITUYECKOTO POTALIMOHHOTO KieTouHOoro ananu3atopa Lorrca (RR Mechatronics, Hunepnannebr).
Pe3yabTaThl. Y ManueHTOB cpas3y IMOCE OMEPalMM CTATUCTUYECKHM 3HAUYUMO CHIDKAJICS WHJIEKC
anouranuu putpouutos (El) B tuanazone nanpspkenuit cnsura 10,78-30 Ila. Uepes cyTku mocie
onepauun El cratuctuuecku 3HaYMMO HE OTJIMYAICS KaK OT 3HAYEHUM 1O Olepaluu, Tak U OT
3HAYEHUH MOJYYEHHBIX Cpa3y Mocje onepanuu. ArperalfmoOHHbIA UHJIEKC CTATUCTUYECKU 3HAYUMO
CHIDKAJICS Cpa3y I0CJIe ONEpalliy U BOCCTAHABJIMBAJICS JJO UCXOJHBIX 3HAUYEHUH Yepe3 CyTKH Iocie
omneparui. MUHUMaIbHAs CKOPOCTh CBHTra, HEOOXOAUMas /sl IPEAOTBPAICHUS arperauu (Yinr),
CTATUCTUYECKU 3HAYMMO TMOBBIIIATIACH YEPE3 CYTKHU MOCIIC ONIEPALIIH.

3akuouenue. [Ipu npoBeieHUHY KOPOHAPHOTO IMIYHTUPOBAHUSA C UCIOJIb30BAHUEM UCKYCCTBEHHOIO
KPOBOOOpAIICHHSI TPOUCXOIUT YXYAIICHHE Ie(POpPMHUPYEMOCTH SPUTPOIMTOB U TIOBBINICHUE
MIPOYHOCTH IPUTPOIIUTAPHBIX arperaTos.

INFLUENCE OF CORONARY ARTERY BYPASS GRAFTING USING ARTIFICIAL
CIRCULATION ON RHEOLOGICAL PROPERTIES OF BLOOD

Sidekhmenova A.V.%, Aliev O.1.%, Anishchenko A.M.1, Ulyakhina O.A.%, Plotnikov M.B.%,
Kamenshchikov N.O.2, Podoksenov Y.K.2, Tyo M.A.2

! Goldberg Research Institute of Pharmacology and Regenerative Medicine, Tomsk NRMC, Tomsk,
Russia

2 Cardiology Research Institute, Tomsk NRMC, Tomsk, Russia

sidehmenova@yandex.ru

The aim of this study was to investigate changes in RBC aggregation and deformability in patients
undergoing coronary artery bypass grafting with extracorporeal circulation.

Methods. RBC deformability and aggregation were determined using a Lorrca laser optical rotational
cell analyzer (RR Mechatronics, the Netherlands).

Results. Immediately after surgery, patients showed a statistically significant decrease in the
erythrocyte elongation index (EI) in the shear stress range of 10.78-30 Pa. One day after surgery, El
did not differ statistically significantly from either the preoperative or immediate postoperative
values. The aggregation index statistically significantly decreased immediately after surgery and
returned to baseline values one day after surgery. The minimum shear rate required to prevent
aggregation (ythr) statistically significantly increased one day after surgery.

Conclusion. When performing aortocoronary bypass surgery using artificial circulation, the RBC
deformability worsens and the strength of erythrocyte aggregates increases.

© CupexmenoBa A.B., Anues O.U., Aanmenko A.M., Yiusaxuna O.A., ITnotaukos M.B., Kamenmukos H.O.,
ITomoxcenos I0.K., Té M.A., 2025
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BJIUAHUE UBSMEHEHMUS BA3KOCTHU KPOBU HA KOHIEHTPALIUIO
AJAPEHOMENYJIJIMHA Y CIIOHTAHHO I'MIIEPTEH3UBHbBIX KPbIC
Cupexmenosa A.B.}, Aimes O.U.!, Annmenko A.M.12, Yaaxuna O.A.%, Iloaemyk O.HU.1,
Iliornukos M.B.!

'HUN®uPM umenn E.Jl. Tonmpnoepra Tomckoro HUMII, Tomck, Poccust

2CubupcKuii rocyIapcTBEHHBIH MEIUITMHCKHII yHUBepcHTeT, ToMck, Poccus
sidehmenova@yandex.ru

Heabio 1aHHOTO HMCCIIEAOBaHUS OBUIO M3YYCHHE U3MCHEHUs YPOBHS aJIpCHOMEAYIUIMHA B ILIa3Me
KPOBH TI0CJIC HOBBIIICHUSI CABUTOBOTO HANPSHKCHHS HA SHAOTEINH y CIIOHTAHHO TMIICPTEH3MBHBIX
KPBIC IO CPABHCHHUIO C HOPMOTCH3HMBHBIMU JKUBOTHBIMHU.

MeToabl. DKCrIepUMEHTHl IPOBEJCHBI Ha Kpbicax camuax SHR m Ha HOPMOTEH3MBHBIX KpbIcax
caMuax BI/ICTap. BsskocTtn KpOBU U3MCHAIU C IMOMOLIBIO M30BOJIIOMHUYECKON TCMOKOHIICHTpAallHHu,
nosie yero yepe3 30 MUHYT U3MEPSUIH YPOBEHb a[peHOMEY/UINHA B IJIa3Me KPOBH.

Pesyabrarpl. lcxonHas KOHLEHTpauusi aapeHoMeny/uimHa B 1wiasmMe Kpeic SHR - Obuta
CTATUCTUYECKH 3HAUUMO HUXKE, 4eM y Kpbic Buctap. [locie n30BoIeMIUYECKOM TEMOKOHIICHTPALIUH
Y KpPbIC BI/ICTap ObIJIO BBIABJICHO CTAaTUCTUYECKH 3HAYMMOE CHIDKEHHE KOHICHTpAUH
aJ[peHOMENy/UIMHA 110 CPaBHEHHIO C HCXOXHBIM 3HaueHueM. Y kpoic SHR  ypoBens
aJlpeHOMETyJUIMHA TIOC/IE U30BOJIEMHYECKON T'€MOKOHIICHTPALIMU HE U3MCHSJICS 10 CPABHEHHUIO C
HCXO/IHBIM 3HAUYCHUEM.

3akiaroyenue. IlonydeHHble  JaHHBIE  CBHUJETEJIICTBYIOT O  HapylIEHUH  MEXaHU3Ma
MEXaHOTPAHCAYKIUH CBSI3aHHOTO C aJJPCHOMETYJITHHOM TP apTePUATbHOM TUIICPTEH3HH.
HccnenoBanue BBINOIHEHO 3a cyeT rpaHta Poccuiickoro HaywHoro ¢onma Ne 23-25-00175,
https://rscf.ru/project/23-25-00175/.

EFFECT OF CHANGES IN BLOOD VISCOSITY ON ADRENOMEDULLIN
CONCENTRATION IN SPONTANEOUSLY HYPERTENSIVE RATS

Sidekhmenova A.V.%, Aliev O.1.1, Anishchenko A.M.%2, Ulyakhina O.A., Poleshchuk O.1.%,
Plotnikov M.B.1

! Goldberg Research Institute of Pharmacology and Regenerative Medicine, Tomsk NRMC, Tomsk,
Russia

2Siberian State Medical University, Tomsk, Russia

sidehmenova@yandex.ru

The aim of this study was to investigate changes in plasma adrenomedullin levels after increasing
endothelial shear stress in spontaneously hypertensive rats compared to normotensive animals.
Methods. Experiments were performed on male SHR and normotensive male Wistar rats. Blood
viscosity was measured using isovolumic hemoconcentration, after which the adrenomedullin level
in the blood plasma was measured after 30 minutes.

Results. The initial plasma adrenomedullin concentration in SHR was statistically significantly lower
than in Wistar rats. After isovolemic hemoconcentration, a statistically significant decrease in
adrenomedullin concentration was found in Wistar rats compared to the initial value. In SHR, the
adrenomedullin level after isovolemic hemoconcentration did not change compared to the initial
value.

Conclusion. The obtained data indicate a violation of the mechanism of mechanotransduction
associated with adrenomedullin in arterial hypertension.

This study was conducted with financial support of the Russian Science Foundation project N 23-
25-00175, https://rscf.ru/en/project/23-25-00175/.
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JTUATHOCTHYECKHE TAPAMETPBI MUKPOLIMPKYJISAATOPHO-TKAHEBOM
CUCTEMBbI KOXHU Ui KIMHUYECKOI'O UCITIOJIB3OBAHUSA

Cunopos B.B.}, Kpynarkun A.HU.2

1000 Hayuno-nponssoacTeerHoe npeanpusatie «JIA3MA», Mocksa, Poccust

2HMMUL] tpaBmatonoruu u opronemuu um. H.H. IIpuoposa, Mocksa, Poccus
victor.v.sidorov@mail.ru

Heablo uccienoBanuii SBiseTcs pa3padoTKa MepeuHs MapaMeTpoB, XapaKTepU3yIolIero ooiiee
COCTOSIHME€ MUKPOLIMPKYJIATOpHO-TKaHEeBOM crctembl (MTC) koxu, 11 UCIIOIB30BaHUS B
KJIMHUYECKOU MPAKTHKE.

Metoabl. Ouenka MTC Koxu OCYIIECTBISIACH TPU COUYETAHUU JBYX METOOB: JIa3€PHOU
nonrepoBckoit ¢pnoymerpun (JIAD) - KOHTPOIH MUKPOIUPKYIISIIUN KPOBU U (QITyOpPECIIEHTHON
cnekrpockonuu (PC) — oneHka aMuaTy bl GiryopecieHnun KohepMeHTa BOCCTAaHOBICHHOTO
HukoTuHamuaaneHnHaunykneotruaa (HAIH), buomapkepa OKuCIUTETLHOTO METab0IH3Ma.
Bri6panbt obnactu st kouTposst MTC koxu ¢ apTeproiio-BeHy IsIpHbIMU aHacTamo3amu (ABA):
JIaJJOHHAsi IOBEPXHOCTh 3 Majblia KUCTHU U MOJOIIBEHHAs! IOBEPXHOCTh | Manbplia HOTH.
PesyabraTel. ABA BHOCST HanOoJbIIMi BKIIJ B BeIMUUHY niepdy3un. LleHTpbl cumnaTnyeckoi
nHHepBauys ABA HaxoAaTcs B THUIIOTajJaMyce, CETMEHTaxX CIMHOBOI'O MO3Ia U B TaHIJIMSX
CHMITaTUYECKOTO cTBOJIA. KOHTPOIIE MUKPOIMPKYIISINH B YKa3aHHBIX 001aCTIX HHTETPAIBHO
OTpa)KaeT BEKTOP COCTOSIHUS U PEryIsilUd MUKPOLUPKYJISLUU [IPU NATOJOTMUECKHUX MTpolieccax
COOTBETCTBEHHO B BEPXHUX M HWKHUX pernoHax tena OrpenesneH nepeueHb OCHOBHBIX
rapamMeTpoB

3akirouenue. 111 KIMHUYECKOTO UCIIOJIb30BAHUS JUArHOCTUUECKUE TapaMeTpbl IIPEICTaBIECHbI
TpeMs TPYIIaMH: «MUKPOLMPKYIISALHULY, «IHEPTOIPOU3BOJICTBOY, «META00IN3M.

DIAGNOSTIC PARAMETERS OF THE MICROCIRCULATORY-TISSUE SYSTEM OF
THE SKIN FOR CLINICAL USE

Sidorov V.V.1, Krupatkin A.1.2

ISPE “LAZMA” Moscow, Russia

ZNMIC of Traumatology and Orthopedics named after N.N. Priorov, Moscow, Russia
victor.v.sidorov@mail.ru

The aim of the study is to research a list of parameters characterizing the general condition of the
microcirculatory tissue system (MTS) of the skin for use in clinical practice.

Methods. The assessment of the condition of the skin microcirculation was researched using a
combination of two methods: laser Doppler flowmetry (LDF) - monitoring blood microcirculation
and fluorescence spectroscopy (FS) - assessing the amplitude of fluorescence of the restored
coenzyme nicotinamide adenine dinucleotide (NADH), a biomarker of oxidative metabolism.
The results. Areas for monitoring skin microcirculation with arteriovenous anastomoses (AVA)
were selected: the palmar surface of the third finger of the hand and the plantar surface of the first
toe of the foot. The control of microcirculation in the selecting areas integrally reflects the vector of
state and regulation of microcirculation during pathological processes, respectively, in the upper
and lower regions of the body. A list of key parameters has been defined.

Conclusion. For clinical use the diagnostic parameters are presented in three groups:

"microcirculation”, "energy production”, "metabolism".

© Cunopos B.B., Kpynatkun A.W., 2025
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KOMILIEKCHBIV AHAJIN3 ITIAPAMETPOB MUKPOILIUPKYJISAIIAU KPOBU U
OYHKIUHU SHAOTEJIHUA COCYJOB B HOPME U ITPU CEPAEYHO-COCYJIUCTBIX
3ABOJIEBAHUAX

Codponos E.A.L, 'yppunkeas F0.1.%, Jlyrosuos A.E.}, IIpuesxes A.B.!

Ldusnueckuit paxynsrer n MeUIMHCKMI HAYYHO-00pa3oBaTeIbHbIA HHCTHTYT MI'Y umenu M.B.

Jlomonocoga, 119991, Mocksa, JIenuHnckue ropsl, a. 1
Sofronov3956@mail.ru

Heabl0 paHHOTO WCCIEOOBAaHUS OBLIO MPOBEACHHWE KOMIUIEKCHOTO aHalM3a IapamMeTpoB
MUKPOLMPKYJIALUU KPOBU U (QYHKIIMU SHAOTEIHS COCYJIOB C MCIIOJIb30BAaHUEM TPEX HEMHBA3UBHBIX
METOOB y 3/JOPOBBIX JIUII ¥ MAIUEHTOB C PA3JINYHBIMU CEPJICUHO-COCYAUCTHIMU 3200JI€BaHUSMH
Metoabl. Kanwuisipockonust HOITEBOrO JIOXKa, Jla3epHas [JOIIUIEpOBCKas (IoyMmeTpus u
OKKJIFO3MOHHAs IuIeTu3Morpagusi.

PesyabTaThl. KoMiulekcHOE MpUMEHEHHE TPEeX METOJOB IO3BOJIMJIO MOJIYYHUTh COIJIACOBAHHYIO
OIICHKY COCTOSIHUSI MUKPOLIMPKYJISITOPHOTO pyciia U SHI0TeHaIbHON QyHKIuu. Y naruentos ¢ CC3
BBISIBIICHBl 3HAYMTEJbHbIC HAPYLIEHUSA: CHW)KEHUE OHHJIOTEIMH-3aBUCUMON  Ba3oAMJIaTalluM,
YBEIIMYCHUE KOJIMYECTBA arperaToB SPUTPOIUTOB U CHIYKEHUE CKOPOCTH KaMJUISIPHOTO KPOBOTOKA
10 CPAaBHEHMIO €O 370poBbIMHU JuiamMu. Jlanublie JI/ID 1 oKKIH03MOHHOM TUIeTH3MOrpaduu noka3aiu
CXO’KHE TeHJICHIIMH B OIICHKE PEAaKIIMU Ha OKKIIIO3MOHHYIO MTPO0Y.

3akuouenue. [IpoBefeHHOE Uccae0BaHUE MTOKA3aJl0, YTO KOMIIJIEKCHBIN HEMHBAa3UBHBIN aHAIIU3
COCTOSIHUSI MUKPOLIMPKYJSTOPHOTO pycia M (PYHKIUH SHAOTEIHS SBISETCS NEPCHEKTHBHBIM JUIS
panneit nuarnoctuku CC3, oueHku 3¢)(peKTHBHOCTH JIeUeHUs! U IOHUMAaHUs BIUSHUSA (PU3HUECKUX
HArpy30K Ha CEpIIEYHO-COCYAMCTYIO CHUCTeMy. Pe3ymbTaThl CHOCOOCTBYIOT BHEAPEHHIO JTaHHBIX
METO/IOB B KJIMHUYECKYIO MPAKTHUKY.

BaaronapnocTn: JlanHas pabora ObL1a BbIIOMHEHA NPU (PMHAHCOBOM MOJIEPKKE TpaHTa
Poccuiickoro Hayunoro ¢gonga Ne 23-45-00027.

COMPREHENSIVE ANALYSIS OF BLOOD MICROCIRCULATION PARAMETERS AND
VASCULAR ENDOTHELIUM FUNCTION IN NORMAL STATES AND IN
CARDIOVASCULAR DISEASES

Sofronov E. A, Gurfinkel Y. 1.2, Lugovtsov A.E.%, Priezzhev A.V.}

Faculty of Physics and Medical Research and Educational Institute of Lomonosov Moscow State
University, 1, Leninskie gory, Moscow, 119991, Russia

Sofronov3956@mail.ru

The aim of this study was to conduct a comprehensive analysis of blood microcirculation parameters
and vascular endothelial function (EF) using three non-invasive methods in healthy individuals and
patients with various cardiovascular diseases (CVD).

Methods. Capillaroscopy of the nail bed, laser Doppler flowmetry (LDF) and occlusion
plethysmography (OP).

Results. Complex application of the three methods made it possible to obtain a consistent assessment
of the state of the microcirculatory bed and EF. Significant disorders were found in patients with
CVD: a decrease in endothelium-dependent vasodilation, an increase in the number of red blood cell
aggregates, and a decrease in capillary blood flow compared with healthy individuals. LDF and OP
data showed similar trends in assessing the response to an occlusion test.

Conclusion. The study showed that a comprehensive noninvasive analysis of the microcirculatory
system and EF is promising for early diagnosis of CVD, evaluation of treatment effectiveness, and
understanding the effects of physical exertion on the cardiovascular system. The results contribute
to the implementation of these methods in clinical practice.

© Codponos E.A., I'ypdunkens FO.W., JIyroemos A.E., [Ipuesxer A.B., 2025
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®YHKIHUU DPUTPOLUTOB: COBPEMEHHBIE IIPEJICTABJIEHUSA
Tuxomupona HU.A.

OI'bOY BO «fpocnaBckuii rocy1apcTBEHHbIN Nieparornueckuil yausepcurer um. K./
Yuuackoro», fApocnasib, Poccus

tikhom-irina@yandex.ru

3penble IPUTPOLUTHI, YTPATUBIIHNE SAPO U OOJBIIMHCTBO OPTaHOUIOB, TPATUIIMOHHO CUUTAIHCH
penyUPOBaHHBIMU KJIETKaMH, MPOCTHIMU pe3epByapamMu Ui TpaHcHopTa kuciopoaa. OnHako B
MOCIIEAHEE BPEeMs TOJTY4YeHBbI YOCIUTEIbHBIC CBUICTEILCTBA AKTHBHOTO YYaCTHS 3THUX KIETOK B
peryJsiii KPOBOTOKA B COOTBETCTBUU C JIOKATBHBIMU TIOTPEOHOCTSIMH TKaHEH, UX CYNIECTBEHHOU
poiu B Tpolleccax CBEPTHIBAHUS KPOBU U (UOPUHONIM3A, a TaKXKE B HMMYHHBIX PEAKIUSIX.
YcTaHoBIEHO, 4YTO Ha MeMmOpaHe OHPUTPOLMTOB HMMEIOTCS KaK MHUHUMYM 77 MeMOpaHHBIX
TPAHCIIOPTEPOB U PEIENTOPOB, KOTOPHIE MOTYT pEarnpoBaTh HA W3BECTHBIC WM HE3HAKOMBIC
npenaparel, (UTOXUMHYECKHE BEIECTBA, HYTPUICBTHKH WM Jpyrue KceHoOMoTuku. Kpome
TPAHCIIOPTA KUCIOPOJIa SPUTPOIUTHI CIOCOOHBI HE TOJIBKO 00PAaTUMO CBS3BIBAThH, TPAHCIIOPTHPOBATH
U BBICBOOOXIaTh OKCHJI a30Ta, HO M CHHTE3UPOBATh €ro Ipu HEOOXOTUMOCTH. MeTabosm3m
SPUTPOILUTOB HE TAK MPOCT, & TEMOTJIOOWH aKTHUBHO YYaCTBYET B PETYJIATOPHBIX U META0OTHMICCKUX
npoueccax. CBOWCTBA I3pUTPOIUTOB U3MEHSIFOTCS HE TOJIBKO IIPU FeMaTOJIOTMUECKUX 3a00IeBaHMSIX,
APUTPOLUTEI MOTYT «OTPAXKaTh» TOMEOCTa3 BCEro OpraHu3Ma Ojarojaps HX IOCTOSHHOMY
JBYDKEHUIO TI0 COCYIMCTON CETH M B3aMMOJCHUCTBHIO CO BceMH TKaHsAMH. CoOpaHHas MpH STOM
uH(pOpMaNHs JIeaeT WX IOJIS3HBIMU OWOMapkepaMu. TakuM o00pa3oM, 3peNble IPUTPOLUTHI
paccMaTpUBAIOTCS KaK OJHA W3 CaMbIX MHOTOOOCHIAIOIIUX IeJIeH B KAuyecTBE CPEICTBA IS
JUArHOCTHKH psifa MaTOJOTHH, a Takke 3((HEKTUBHONW OCHOBBI I pa3paOOTKH HOBBIX METOJIOB
JICUYCHUSI.

Paboma evinonnena npu noooepacke PH® epanm Ne 25-15-00172

FUNCTIONS OF ERYTHROCYTES: MODERN CONCEPTS

Tikhomirova L.A.

Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
tikhom-irina@yandex.ru

Mature red blood cells that have lost their nucleus and most organelles have traditionally been
considered reduced cells, simple reservoirs for oxygen transport. However, recently convincing
evidence has been obtained of the active participation of these cells in the regulation of blood flow in
accordance with local tissue demands, a significant role in blood coagulation and fibrinolysis, and
immune responses was shown. It has been established that the red blood cell membrane contains at
least 77 membrane transporters and receptors that can respond to known or unfamiliar drugs,
phytochemicals, nutraceuticals, or other xenobiotics. In addition to oxygen transport, red blood cells
are capable of not only reversibly binding, transporting, and releasing nitric oxide, but also
synthesizing it when needed. The metabolism of red blood cells is not so simple, and hemoglobin is
actively involved in regulatory and metabolic processes. The properties of red blood cells change not
only in hematological diseases; red blood cells can “reflect” the homeostasis of the entire organism
due to their constant circulation in the vascular network and interaction with all tissues. The
information collected makes them useful biomarkers. Mature red blood cells are thus considered one
of the most promising targets as a means of diagnosing a number of pathologies, as well as an
effective basis for developing new treatments.

The work was supported by Russian Science Foundation grant Ne 25-15-00172.

© Tuxomuposa 1.A., 2025
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PEOJIOTUYECKHE CBOMCTBA KPOBH U METABOJIM3M OKCHJIA A3BOTA Y
HNAIMUEHTOB C CEPJAEYHO-COCYAUCTBIMHU 3ABOJIEBAHUAMU

Tuxomuposa U.A.%, Ilerpouenko E.IL., Ierpouenko A.C.?

I®I'bBOY BO «SpociaBckuii TOCYyHIapcTBEHHBIN memarormueckuii  yHmBepcuter nm. K.JI.
YmmHckoro», SIpocnasib, Poccus

20I'BOY BO «SIpocnaBckuii Tocy1apcTBeHHBIH MEIUIIMHCKAH YHUBEPCHTETY», SIpociasib, Poccus
tikhom-irina@yandex.ru

Leabl0 TaHHOTO HCCIEIOBaHUS ObUIa OLEHKAa B3aUMOCBS3M METa0OIM3Ma OKCHAA a30Ta C
reMOPEOJIOTHYECKUM CTATyCOM MAIIMEHTOB C CePACYHO-COCYaUCcThIMU 3a0oneBanusMu (CC3).
Metoasl. B wuccnenoBanue ObuUlM BKIIOYEHBI 23 MalMeHTa C  CEplEYHO-COCYIMCTHIMU
3a00JIeBaHUsAMU (apTepualibHasl TUIICPTOHUS, MIEMHYECKas OOJIE3Hb Ccep/iia), TPYIIy KOHTPOJIs
coctaBiii 20 IPaKTUIECKHU 3I0POBBIX T0OPOBOIBIEB. OLIEHUBAIN TApaMETPBI FTeMOPEOIOTHIECKOTO
npodwis (BI3KOCTh KPOBH, IUIA3MbI, arperanuio U AeGopMUPYEMOCTh SPUTPOIUTOB) H oOIIce
coziep)kaHrue MeTaboJIMTOB OKcHIa a30Tta B ruiazme kposu (NO)X.

Pesyabtarnl. Y namuentoB ¢ CC3 3adMKCUPOBAHO CYIIECTBEHHOE TOBBIIICHHE YPOBHS OKCHIIA
a3zoTa B kpoBU (Ha 42%, p<0,05) B cpaBHEHUU C HOPMOI, UTO yKa3bIBACT HA y4aCTUE NHIYLNOECIbHON
NO-cuHTa3bl B yCJIOBUSAX MATOJIOTUU MPU HAPYIICHUH Ba30JWIATAIIMOHHON (DYHKIIMU SHIOTCIHS.
BsizkocTh 1utaszmel y manuentoB ¢ CC3 6puia Ha 12% (p<0,01) BbIIIE HOPMEI, 1ehOPMHUPYEMOCTH
puTpouUToB cHIKeHa Ha 8% (p<0,05), a ux arperauusa — Ha 13% (p<0,05) BbIIE, YeM B TpyIIe
KOHTpOJIsl. BrIsiBIeHa oOpaTHAss KOPPENSIMOHHAS B3aMMOCBSI3b MEXIY IMOKa3aTeNsIMU arperamuu
spurpounTtoB ¥ ypoaeM (NO)x B mmazme (r=-0,564).

3akiouenue. HebmaronpustHele M3MEHEHHsI T€MOPEOJIOrnyeckoro craryca namuentos ¢ CC3,
yXYALIAIONINEe KUCIOPOJHOE CHAaO0XKEeHMsI TKaHEW, B3aWMOCBSI3aHBI C HapyIIEHHMEM MeTa0olu3Ma
OKCHJIa a30Ta BCIIEICTBUE YHAOTEITHATEHON TUCHYHKIIHH.

BLOOD RHEOLOGICAL PROPERTIES AND NO METABOLISM IN PATIENTS WITH
CARDIOVASCULAR DISEASES

Tikhomirova I.A.1, Petrochenko E.P.1, Petrochenko A.S.2

Lyaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
2yaroslavl State Medical University, Yaroslavl, Russia

tikhom-irina@yandex.ru

The aim of this study was to evaluate the relationship between nitric oxide metabolism and
hemorheological status in patients with cardiovascular diseases (CVD).

Methods. 23 patients with cardiovascular diseases (arterial hypertension, ischemic heart disease)
were enrolled in this study, the control group consisted of 20 practically healthy volunteers. The
parameters of the hemorheological profile (whole blood and plasma viscosity, aggregation and
deformability of erythrocytes) and the total content of nitric oxide metabolites in blood plasma (NO)x
were assessed.

Results. In patients with CVD, a significant increase in the level of nitric oxide in the blood was
recorded (by 42%, p<0.05) compared to the norm, which indicates the participation of inducible NO
synthase in pathological conditions with impaired vasodilatation function of the endothelium. Plasma
viscosity in patients with CVD was by 12% (p<0.01) higher than normal, erythrocyte deformability
was reduced by 8% (p<0.05), and aggregation was by 13% (p<0.05) higher than in the control group.
An inverse correlation was revealed between the indices of erythrocyte aggregation and the level of
(NO)x in plasma (r=-0.564).

Conclusion. Adverse changes in the hemorheological status of patients with CVD, which worsen
tissue oxygen supply, are associated with impaired nitric oxide metabolism due to endothelial
dysfunction.

© Tuxomuposa 1.A., Ilerpouenko E.II., [Tetpouenko A.C., 2025
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IHAPAMETPBI MUKPOLUPKYJISITOPHOI'O KPOBOTOKA Y HOPMOTEH3UBHbBIX
JIMII B 3BABUCUMOCTHU OT HHIAEKCA MACCBI TEJA U METABOJIMYECKOTI'O
CTATYCA

Tpynos U.B.., Koposes A.W.., Janaesa B.A.l, Yamun M.I'.}, ®exopouu A.A.12

lOI'BY «HaumoHanbHbIH MeUIMHCKHI HCCIEI0BATENECKUM IEHTP TEPATINU U TIPOGUIAKTHIECKOH
MenuiuHab» Mun3apasa Poccun, MockBa, Poccus

2 ®I'BYH I'HLl P® «MuctutyT Meauko-6uonorudeckux npodnem» PAH, Mocksa, Poccus
ilya_trunov_90@mail.ru

Heab — u3y4uTh 0COOEHHOCTH MUKPOCOCYAUCTOTO PyCJia KOXKH Y HOPMOTEH3UBHBIX JIUI B
3aBUCHUMOCTH HHJIeKca Macchl Tena (MMT) u merabonudeckoro cratyca.

Metoabl. 227 HOPMOTEH3UBHBIM UCIIBITYeMbIM (43+6 jet, m/x — 120/107) nmpoBeneHa
aHTpornioMmeTpusi, Buneokanmusipockonus (BKC), nByxkananbHast 1a3epHasi 10NIUIEPOBCKast
dbaoymerpus (JIAD), poromnernsmorpadus (PII') u GuoxuMudeckuii anaiau3 KPoBH.
PesyabTatel. 114 yenosex umemn UMT < 25 xr/m?, 113 — 25 xr/m? < UMT < 35 xr/m?.
JoctoBepHbix paznunuuil mexay rpynnamu o UMT no nanasiM BKC, JIZI® u @I He BbIsABIECHO.
Jlanee ucnpITyeMble OBUIN pa3JIeNIeHbl Ha JIBE TPYIIIBI — METa0OIUYECKHU 30POBBIA (heHOTUTT
(M3®, n=53) u metabonuuecku He3gopoBbii peHotun (MH3D, n=174). B rpynne M3® y nun ¢
noselieHHBIM UMT 1o nannbv JIZA® oTmeuaeTcst 10CTOBEPHO OOJIBIINM TOHYC BCEX aKTUBHBIX
MEXaHU3MOB PEryJsiuu (PHAO0TENNATbHBINA, HEMPOTreHHBINH, MUOTeHHBIN). B rpynne MH3®
OTMEYaeTCsl IPOTHUBOIIOJIOKHBIN pe3ysIbTaT, KOTOPbIN MPOSBISETCS CHUKEHUEM TOHYCa BCEX
AKTUBHBIX MEXaHU3MOB PETYIIALUU Y JUI] C U30BITOYHON MAcCOM Tella U OKUPEHHeM | crerneHu,
YTO XapaKTEPU3YET «I1apaJ0KC 0KUPEHUSI.

3akirouenue. /[ocToBepHbIE MEXTPYIIIOBBIE PA3JINUUs B CHCTEME MUKPOLIMPKYJISILIUN Y
HOPMOTEH3UBHBIX JIUIL B 3aBUCUMOCTH 0T UMT BBIABISIOTCS TOJIBKO MPHU Pa3EICHUHN UX Ha
TPyHIb IO METaOOIHMYECKOMY CTaTyCy.

PARAMETERS OF MICROCIRCULATORY BLOOD FLOW IN NORMOTENSIVE
INDIVIDUALS DEPENDING ON BODY MASS INDEX AND METABOLIC STATUS

Trunov 1.V.}, Korolev A.1.1, Dadaeva V.A.L, Chashchin M.G.%, Fedorovich A.A.%2

! National Medical Research Center for Therapy and Preventive Medicine of the Ministry of Healthcare of
the Russian Federation, Moscow, Russia

2 Institute of Biomedical Problems of the Russian Academy of Sciences, Moscow, Russia
ilya_trunov_90@mail.ru

The aim Obijective: to study the features of the skin microvascular bed in normotensive individuals
depending on the body mass index (BMI) and metabolic status.

Methods. 227 normotensive subjects (43+6 years old, m/f — 120/107) underwent anthropometry,
videocapillaroscopy (VCS), dual-channel laser Doppler flowmetry (LDF), photoplethysmography (PPG) and
biochemical blood analysis.

Results. 114 people had a BMI < 25 kg/m?, 113 — 25 kg/m? < BMI < 35 kg/m?. No significant differences
were found between the groups according to BMI according to VCS, LDF and PPG. The subjects were then
divided into two groups: the metabolically healthy phenotype (MHP, n=53) and the metabolically unhealthy
phenotype (MUHP, n=174). In the MHP group, individuals with elevated BMI according to LDF data
showed a significantly higher tone of all active regulatory mechanisms (endothelial, neurogenic, myogenic).
In the MHP group, the opposite result was observed, which was manifested by a decrease in the tone of all
active regulatory mechanisms in individuals with overweight and grade 1 obesity, which characterizes the
"obesity paradox".

Conclusion. Reliable intergroup differences in the microcirculation system in normotensive individuals
depending on BMI are revealed only when dividing them into groups by metabolic status.

© Tpynos U.B., Kopones A.U., [lagaesa B.A., Hamua M.I'., ®emoposuy A.A., 2025
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HNOUCK MUKPOPEOJIOI'MYECKUX MAPKEPOB CEPAEYHO-COCYAUCTBIX
3ABOJIEBAHUI METOJIAMA MAIIIMHHOI'O OBYYEHU A

Ymepenkos JI.A.l, Makcumos M.K., Moabaon IL.A. 1, Epmoaunncknii ILB. 1, Tauyk JL.H.2,
JIyrosuos A.E., [Ipuesxkes A.B.!

Ldusnueckuit GpaxynsTer n 2MenUIUMHCKHI HAYYHO-06pPa30BaTENbHbIH HHCTUTYT

MockoBckuii rocyiapcTBeHHbI yHUBepcuTeT uMeHn M.B. JlomonocoBa, MockBa, Poccust
mbnsvtsdanila@gmail.com

Heab nanHol paboOTHI COCTOSIIA B KOJTHMUECTBEHHOM OLIEHKE U KOPPETSIIHOHHOM aHAIN3€ U3MEHEHUN
MUKPOPEOJIOTMUYECKUX CBOMCTB KPOBU M MapaMeTPOB KAMWLISPHOTO KPOBOTOKA Yy MAIMEHTOB C
cepaedHo-cocynucteiMu 3a0oneBanusMu (CC3) s nanbHEMIIero BBISIBICHUS AUArHOCTUYECKU
3HAYUMBIX MAapPKEPOB METOJJaMU MAITUHHOTO O0YUYECHUSI.

Metoabl. KonuuecTBeHHass OLIEHKa TapaMeTpPOB MHKPOPEOJIOTHH M MUKPOLUPKYISALUU
MPOM3BOJIMIIACE METOJIAMU JIAa3ePHOUW arperoMeTpuu, JUPpPaKTOMETpUH, TYpPOUAMMETPUU H C
MTOMOIIBIO ONITUYECKOTO KAaUJLISIPOCKOIA.

Pe3yabTaThl. AHamu3 BaXXHOCTH H3MEPSIEMBIX MapaMeTpOB KaK JUAarHOCTHYECKH 3HAYUMBIX
MapKepoB MOKa3all, 4To i anroputMmoB “Ciyuaitnbiii gec” u “Catboost” 3HaYMMBIMHU SBIISIOTCSI
TaKue TapaMmeTpbl Kak: JUaMeTp MEPEeXOAHOr0 OTAeNa KalWUIIPOB, U3MEPSIEMBIM C MOMOIIbIO
ONITUYECKOTO KAMMILISIPOCKONa, 1ehOpMUPYEMOCTh U arperaiys 3puTPOIMTOB, TOT/Ia KaK alfTOPUTM
K-0mmkalimmx cocened MperMyIIeCTBEHHO OIMUpPAJICs Ha IapaMeTphl arperamuyd TPOMOOIIMTOB.
OpHako CTOMT OTMETUTh, UTO HAOOp MapamMeTpoB, KOTOPBIA OKa3bIBal 3HAUYUTEIHHOE BIUSHUE HA
BBIXOJ1 MOJICIIU, TPEUMYIIIECTBEHHO COBIIAACT JJIS KAXKI0T0 aJrOPUTMa MAITMHHOTO OOY4EHHS.
3akirodyenue. C MOMOIIbI0 MAaIMHHOTO OOY4YEHHMsI OIpeseNieHbl HanuboJiee 3HaYNMbIe MapaMeTphl
KpOBU, H3MEpsieMble ONTHYECKUMU METOJAaMHU, KOTOpPbIe MOTYT BIHMSATh HAa pa3BUTHE U
nporpeccupoBanue CC3.

BaarogapHocru: Mostonoli ydeHbI sBisieTcst ctuneHauatoM @OoHIa Pa3BUTHUS TEOPETHYECKOU
w3k u matematiku «BA3UCy (24-2-1-94-1).

SEARCH FOR MICRORHEOLOGICAL MARKERS OF CARDIOVASCULAR DISEASES
USING MACHINE LEARNING METHODS

Umerenkov D.A.l, Maksimov M.K.!, Moldon P.A.l, Ermoolinsky P.B.!, Dyachuk L.I2,
Lugovtsov A.E.%, Priezzhev A.V.!

Physics Department and 2Medical Research and Educational Institute, M.V. Lomonosov Moscow
State University, Moscow, Russia

mbnsvtsdanila@gmail.com

The aim of this study was to perform quantitative assessment and correlation analysis of changes in
the microrheological properties of blood and capillary blood flow parameters in patients with
cardiovascular diseases (CVD), with the goal of identifying diagnostically significant markers using
machine learning methods.

Methods. Quantitative assessment of microrheological and microcirculation parameters was
performed using laser aggregometry, diffractometry, turbidimetry, and optical capillaroscopy.
Results. Feature importance analysis for diagnostic markers revealed that the «Random Forest» and
«CatBoost» algorithms identified the following parameters as significant: the diameter of the
capillary transitional zone (measured via optical capillaroscopy), erythrocyte deformability, and
erythrocyte aggregation. In contrast, the «K-Nearest Neighbors» algorithm primarily relied on
platelet aggregation parameters. Notably, the set of parameters exerting substantial influence on
model output was largely consistent across all machine learning algorithms.

Conclusion. Machine learning methods were used to determine the most significant blood parameters
measured by optical techniques that may influence the development and progression of CVD.

© Ywmepenkos JI.A., MakcumoB M.K., Monbnon I1.A., Epmonunackuii I11.B., Jsauyk JI.W., Jlyrosuos A.E.,
IIpuesxer A.B., 2025
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I'EMOPEOJIOTHYECKHUE HAPYHIEHUA U MUKPOCOCYJUCTBIE OCJIOKHEHUSA ITPU
CAXAPHOM JIMABETE 1 1 2 TUIIOB

®adpuuHoBa A. A.

MoCKOBCKHH roCyJapCTBEHHBIM yHUBEpcUTET UMeHH M. B. JIoMmoHOCOBa

anastasia.fabrichnova@mail.ru

Heasto ucciaenoBanusi ObUIO W3ydYeHHWE OCOOCHHOCTEH HApYLICHUH DPEOJIOTHUECKHX CBOMCTB KPOBH IPHU
caxapaoM guadere 1 m 2 tunoB (CHA1 u CJ/I2), a Takke OIEHKA CBA3M HAPYIICHWH T€MOPEOJIOTHIECKHX
CBOMCTB C HATMYMEM MUKPOCOCYANCTHIX OCIOKHEHNH (TrabeTnieckoil HepomaTuu, peTHHONIATHH).
Metoabl. VccrnemoBanue mnpoBoawiyd Ha oOpa3nax BEHO3HOM KpPOBM TPH IMOMOIIM KOAKIHUAIBHO-
UWUIMHAPUYECKoro arperomerpa-gedopmomerpa «LADE», Poccust (A=650 ™). Ins onieHKH criocoOHOCTH
SPUTPOLUTOB K arperanuu U aedopmManuu NpUMEHSUINCh METOIbI CBETOPACCESIHUS U SKTAllUTOMETPUH.
PesyabTatsl. [Ipu C/I2 Habnronanuck 3HaUUTENBHO OoJiee BRIPaKEHHBIE PEOJIOrHYECKUE HAapyLICHUST KPOBU
mo cpaBHeHuto ¢ CJ/I1. Mukpococynucteie ocioxHenus npu CJI1 ObLIM CBS3aHBI C HapyIICHHEM
peonorndeckux cBoiicTB kpoBu. Chmkenne CK® menee 90 Mi/MHUH*M? KOppEIHMpOBANO ¢ pa3BUTHEM
TUIeparperanui  3puTporuToB: kodddumuent xoppensimuun CK® u mpouHoctn Hambonee KpyIHBIX
aputporuTapHeix arperatos (12,5) p=0,46, (p<0,05), ckopoctu 1 ¢da3sl arperauu sputporutos (T1) p=0,408,
(p<0,05), Bpemenu 1 ¢aspr arperanmu sputpouuroB (KTb) p=0,41, (p<0,05)). Hamuune muaberuueckoit
peTHHONATHH OBLIO CBS3aHO C MOBBIIMIEHHWEM cKopocTH 1 (assr arperarum 3putpountoB. llpu CJI2 cBszu
MEXKJy HapyLIEHUEM PEOJOTMYECKUX CBOMCTB KPOBM M HAJU4YMEM MUKPOCOCYAMCTBIX OCJIOKHEHUH HeE
BBISIBJICHO.

3akaouenue. [Tpu CJ12 HapymeHUs peoornyecKuX CBOMCTB KpOBU OoJiee BRIPaXKeHHI, 1o cpaBHeHUto0 ¢ C/[1.
[Tpu CJI1 Hanuune MHUKPOCOCYTUCTBIX OCIIOKHEHUH OBLJIO CBS3aHO ¢ HAPYIICHUSIMHU PEOJIOTUICCKUX CBOWCTB
kpoBu. [Ipu C/12 nogoOHBIX cBsi3ei He HAOII0AATOCh.

HAEMORHEOLOGICAL DISORDERS AND MICROVASCULAR COMPLICATIONS IN
DIABETES MELLITUS TYPES 1 AND 2

Fabrichnova A. A.

Lomonosov Moscow State University, Moscow, Russia

Anastasia.fabrichnova@mail.ru

The aim The aim of the study was to examine hemorheological property disorders in type 1 and type 2 diabetes
mellitus (DM1 and DM2), as well as to assess the relationship between hemorheological property disorders
and the presence of diabetic microvascular complications (nephropathy, retinopathy).

Methods. The study was conducted on venous blood samples using a coaxial-cylindrical aggregometer-
deformometer "LADE", Russia (A = 650 nm). To assess the ability of erythrocytes to aggregate and deform,
light scattering and ektacytometry methods were used.

Results. In DM2, more pronounced rheological disorders of the blood were observed compared to DM1.
Microvascular complications in DM1 were associated with impaired rheological properties of the blood. A
decrease in glomerular filtration rate (GFR) to less than 90 ml/min correlated with the development of
erythrocyte hyperaggregation: the correlation coefficient of GFR and the strength of the largest erythrocyte
aggregates (12.5) p=0.46, (p<0.05), the rate of phase 1 erythrocyte aggregation (T1) p=0.408, (p<0.05), the
time of phase 1 erythrocyte aggregation (kTb) p=0.41, (p<0.05)). The presence of diabetic retinopathy was
associated with an increase in the rate of phase 1 erythrocyte aggregation. In DM2, no relationship was found
between impaired blood rheological properties and the presence of microvascular complications.
Conclusion. In DM2, impaired blood rheological properties are more pronounced than in DM1. In DM1, the
presence of microvascular complications was associated with impaired blood rheological properties. No such
relationships were observed in DM2.

© DabpuunoBa A.A., 2025
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BE3SMAHXETOYHBIE METOAbI OITPEAEJEHUA APTEPUAJIBHOT'O IABJIEHUASL.
HOBBIE TPEH/bI PASBUTUS HAIIPABJIEHUSA

®enoposuu A.A.12, Kopoues A.U.., Ocockos B.C.!

IOI'BY «HanmoHa bHBIH MEIHIMHCKAN HCCIIEI0BATENbCKUII LIEHTP TePaIUK U MPOPUIAKTUUECKON
MeauiuHbe» Mun3apasa Poccun, MockBa, Poccus

2 ®I'BYH I'HI] P® «MHCTHTYT MeauKo-Oronornyeckux mpobiaem» PAH, Mocksa, Poccus
faa-micro@yandex.ru

AptepuanpHas runeptersus (Al) sBisieTcs O JHUM U3 BEAYIIUX MOAUPHUIIPYEMBIX (PaKTOPOB PHUCKa
pa3BUTUS CEPJIEYHO-COCYAUCTHIX 3a0o0yieBaHUN. beccMMNTOMHOE TeYeHHe Ha DPAHHUX CTaIusiX
3a00JIeBaHUsl MPUBOJIUT K HU3KOW OCBEAOMIICHHOCTH JIIOJICH O HAJIMYUHM Y HUX maroyiorud. Bee
COBpEMEHHBIE PEKOMEHJALUU 0 AuarHocTuke u JiedeHuto AT ocHoBaHbl Ha u3MepeHuu A/l c
MTOMOIIIBIO IJIeYeBON MaHKeThl. COBpEMEHHBIE JOCTHKEHHSI MUKPOAJICKTPOHUKU U KOMIBIOTEPHBIX
TEXHOJIOTUI TpHUBENIH K pPa3pabOTKe HECKOJbKUX BapHAHTOB PA3JIMYHBIX YCTPONCTB, KOTOpHIE
MO3BOJISIIOT OIICHUBATh ypoBeHb AJl 6€3 HCTOoIb30BaHMs KIACCHUECKUX TIeUeBbIX MaHkeT. HoBbie
MOXO/IbI K PEIICHUIO TaHHOM MpOoOIeMbl OCHOBaHbI Ha PUMEHEHUH METOJ0B BEHOOKKIIIO3UOHHOMN
wieTu3Morpaduu, anuIaHAIIMOHHOH TOHOMETpHH, (oTomieTu3Morpaguu Ha OTpaKeHHE U
BuaeormeTu3Morpapun. JlocTymHOCTh U ya0oOCTBO MPUMEHEHHsS] O€3MaHKETOYHBIX METOJI0B
n3mepenus AJl B moBCceAHEBHOM JKU3HU MOKET MOBBICUTH MH()DOPMUPOBAHHOCTD JIFOJIEH O HATTMYHE Y
Hux Al Ha paHHUX CTagusAX pa3BUTHs 3a00JeBaHMs, KOrja JiedeOHble MEpONPUATHUS U Mepbl
PO UIAKTUIECKOTO XapaKTepa sSBIsI0TCS Hanboiee 3G heKTUBHBIMU. PaccMaTprBaroOTCs OCHOBHBIC
pa3paboTKu, KOTOPBIE B HACTOAIIEE BPEMsI PEATM30BaHbl B BUJE KOMIIAKTHBIX HOCUMBIX MOHHUTOPOB
AJl v mporpaMMHBIX TTPOYKTOB, IOCTYITHBIX JJIs TOBCEHEBHOT'O UCIIOIH30BAHUS CAMBIM IITUPOKUM
Kpyrom mnotpebuteneii. Hanbonee mepcnekTUBHBIM METOJAOM O€3MaHXKeTOYHOro m3mepeHus AJl
SBJIIETCSI METO/1 HA OCHOBE BHJI€OIIETU3MOrpaduu, YTO 00YCIOBIEHO IIUPOKUM PACIIPOCTPAaHEHUEM
Be0 KaMep Cpeid HACEJICHHUS.

CUFFLESS METHODS OF BLOOD PRESSURE DETERMINATION. NEW TRENDS IN THE
DEVELOPMENT OF THE DIRECTION

Fedorovich A.A.}?, Korolev A.l1.1, Ososkov V.S.!

! National Medical Research Center for Therapy and Preventive Medicine of the Ministry of Healthcare of
the Russian Federation, Moscow, Russia

2 Institute of Biomedical Problems of the Russian Academy of Sciences, Moscow, Russia
faa-micro@yandex.ru

Arterial hypertension (AH) is one of the leading modifiable risk factors for the development of
cardiovascular diseases. Asymptomatic course in the early stages of the disease leads to low awareness of
people about the presence of pathology. All modern recommendations for the diagnosis and treatment of AH
are based on measuring blood pressure using a brachial cuff. Modern advances in microelectronics and
computer technology have led to the development of several versions of various devices that allow assessing
blood pressure without using classic brachial cuffs. New approaches to solving this problem are based on the
use of veno-occlusion plethysmography, applanation tonometry, reflection photoplethysmography and video
plethysmography. The availability and ease of use of cuff-free methods of measuring blood pressure in
everyday life can increase people's awareness of the presence of hypertension in the early stages of the
disease, when therapeutic measures and preventive measures are most effective. The main developments that
are currently implemented in the form of compact wearable blood pressure monitors and software products
available for everyday use by the widest range of consumers are considered. The most promising method of
cuff-free blood pressure measurement is the method based on video plethysmography, which is due to the
widespread use of web cameras among the population.

© demoposuy A.A., Koponer A.H., Ocockos B.C., 2025
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BOCCTAHOBJIEHUE HAPYUIEHHOI'O KPOBOTOKA B MUKPOCOCYJIAX IIPHU
HNINEMMHWHU 1 BOCITAJIEHUMU ITPU AKTUBALIAUA JINMM®OTOKA INEINITUJIAMUA
Xyraesa B.K., Apaacenos A.B.

OI'BHY HHWM OIIIl «Hay4yHOo-HCcCcnea0BaTeIbCKUA ~ MHCTHTYT  OOINEH  MATOJOTUHU M
natodusuonorun», Mocksa, Poccust

vhugaeva@mail.ru

Ieabr0  faHHOrO  HCCIEAOBAaHUS  ObUIO  M3YyYEHHE  MEXaHU3MOB  BOCCTaHOBJICHUS
MHUKPOT€MOIIMPKYJSINK Ha (OHE CTa3a B NPUHOCAILIMX COCYIAX MPH HCIOJIH30BAHWU MENTHIIOB.
MeTtoasbl. KpoBoTOK B KOpe MO3ra METOJJOM KJIMPEHCa BOOPO/1a; OMOMUKPOCKONHS ¢ (OTOCHEMKON
MHUKpPOCOCYJIOB: MHAJIBHBIX, OPbDKENKN TOHKON KUIIKU U MOAKOXKHOU kupoBoil kietyatku (IDKK)
KOYH KPBICBI C TIOMOIIIBIO B)KMBJIEHHOM KaMephl.

Pesyabrarsl. [lpu umeMun Mo3ra BO3HHKIIA OCTaHOBKA pabOTHI cepAlla, AbIXaHHUs U KPOBOTOKA B
Kope mo3ra. Uepes 15 MuH BoccTaHOBMIICS cl1abblil KpOBOTOK MpoioipkaBmuiics 30 muH. [lepexarue
MarucTpajibHON  apTepuoibl  OpPBDKEMKHM  TOHKOW  KHIIKM  KPBICBI  CONPOBOXKAAJIOCH
[IepepacnpecICHUeEM KpOBU B e¢ cerm Ha nporsbkeHun 20-25 wmuH. [locienHumn
(GYHKIMOHMPOBAIHM KanWUIIpel. B MUKpOcocyax MOAKOKHON KUPOBOU KiieTdaTke mocie 10 mMuH.
Y@ ob6nyueHust pa3BwiICS cTa3. ANIUIMKALMS JUM(POCTUMYIUPYIOLIEro NenTHaa Ha IOBEPXHOCTh
OpBDKEHWKHM BBI3BAJIA AKTHBAIMIO COKPALICHHUS JUM(PATHYECKOTO MHUKpPOCOoCcyna OpbDKEHKH U
NIEPEIBUKEHUE SPUTPOLIUTOB B PAIOM, PACIOJIOKEHHOM KpPOBEHOCHOM Kanwusipe. lloBepxHocTh
nospexaéHHon [DKK wumena wmoszamusbiii xapakrep. HenoBpexxa€HHbIMH OBUIM  yYacTKH,
HaXO/MBLIMECS OKOJIO JIMM(PATHUECKUX COCYIOB.

3akmodyenue. JlumpaTrueckas cucreMa aKTHBHUPYETCS Ha KOPOTKHH CPOK IMPH 3KCTPEMaIbHBIX
COCTOSIHUSIX B OTBET Ha IOBBILIEHHE MHTOKCHKAIMU JUMOBL. [IpumMeHeHne auMQpocTUMYIATOPOB
YBEJIMUYUBAET MPOJAOJKUTENBHOCTh aKTUBAIIUH, CIIOCOOCTBYIOIIEH BOCCTAHOBJIEHHUIO KPOBOTOKA.

RESTORATION OF IMPAIRED BLOOD FLOW IN MICROVESSELS DURING
ISCHEMIA AND INFLAMMATION WITH ACTIVATION OF LYMPH FLOW BY
PEPTIDES

Khugaeva V.K., Ardasenov A.V.

Scientific Research Institute of General Pathology and Pathophysiology, Moscow, Russia
vhugaeva@mail.ru

The purpose of this study was to study the mechanisms of restoration of microhemocirculation
against the background of stasis in the delivery vessels when using peptides.

Methods. Blood flow in the cerebral cortex by the method of hydrogen clearance; biomicroscopy
with photography of microvessels: pial, mesentery of the small intestine and subcutaneous adipose
tissue (SCLC) of rat skin using an implanted camera.

Results. With cerebral ischemia, cardiac arrest, respiration, and blood flow in the cerebral cortex
occurred. After 15 minutes, the weak blood flow was restored, which lasted for 30 minutes.
Compression of the main arteriole of the mesentery of the rat small intestine was accompanied by a
redistribution of blood in its network for 20-25 minutes. The capillaries were the last to function. In
microvessels of subcutaneous fat tissue after 10 min. UV exposure has developed stasis. Application
of a lymphostimulating peptide to the surface of the mesentery caused the activation of contraction
of the mesentery lymphatic microvessel and the movement of red blood cells in a nearby blood
capillary. The surface of the damaged PHC had a mosaic character. The areas located near the
lymphatic vessels were intact.

Conclusion. The lymphatic system is activated for a short period of time in extreme conditions in
response to increased lymph intoxication. The use of lymphostimulators increases the duration of
activation, which helps restore blood flow.
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N3MEPEHUE TEOMETPUYECKUX NIAPAMETPOB PUTPOLIUTOB BO BJIA’KHBIX
MA3KAX

Hpiopos E.I'., JlebeneBa M.C., Hukutun C.1O.

MockoBckuii rocyiapcTBeHHbI yHUBepcuTeT uMeHu M.B. JlomonocoBa, MockBa, Poccust
tsybrovevgeniy@yandex.ru

Leabio 1aHHOTO UCCIIEOBaHUS OBUIO ONPEEIICHNE CPETHEro pa3Mepa (IuaMeTpa) SPUTPOIIUTOB U
CYMMapHOro pa3opoca 3pUTPOLIUTOB IO pazMepaM U popMaM BO BIAKHBIX Ma3Kax 00pa3lioB KPOBU
3I0POBBIX JTOHOPOB M JIOHOPOB C XPOHUYECKOH cepaeuHor HenoctaTouHocThio (XCH) nByms
METOJaMH: MUKPOCKOITUEH 1 J1a3epHON Tu(ppaKkTOMETpUCH.

Metoasbl. beumn uccnemnoBanbsl 00pasiibl BEHO3HOHW KpOBU 22 JTOHOPOB: 5 00pa3loB HOPMBI, 5
o0pasmoB ot 1oHOpoB ¢ 1 kmaccom XCH, 7 —co 2 kmaccom XCH, 5 — ¢ 3 kmaccom XCH. Jlns kaxaoro
oOpasia KpoBU ObUIH MICCIIETOBaHbI OT 1 0 3 BIaKHBIX Ma3KoB. [Ipu moMomu MeTo0B Ja3epHOH
TUGPaKTOMETPUH M MUKPOCKOIMUHU OBLIM BBIUKCICHBI CPEIHUN TUAMETP SPUTPOIMTOB, a TaKKe
BEJIMYMHA pa30poca >pUTPOLMTOB MO pazmMepaMm U (opmam sl Kakaoro goHopa. [lomydeHHbIe
naHHble cpaBHUBANIKCH ¢ BenmmunHamu MCV u RDWD-CVerangapTHoro anaimsa KpoBH.
Pe3ysabTarhl. Pe3ynbTathl M3MepeHHMI METOJaMH MUKPOCKOIHMHM W Ja3epHOW TU(PpPaKTOMETPHUU
MOKA3bIBAIOT YBEIMUYEHUE KaK Pa3MEPOB SPUTPOIIMTOB, TaK M BEIMYUHBI pa3dpoca SPUTPOLIUTOB 110
pasmepam u popmam B rpymmax ¢ XCH mo cpaBHEHUIO ¢ HOPMOA. AHAIOTHYHBIC PE3YJIbTAThI OBLITH
noay4densl 11 mapamerpoB MCV u RDWD-CVeranmapTHOro anaian3a KpoBH.

3akiroyenue. MeTo1aMyi MUKPOCKOIIHH | JIa3ePHOU TUPPAKTOMETPHH ObUTA U3MEPEHBI BETUIHHBI
CpeIHEro AMaMeTpa 3pUTPOILUTOB M pazdpoca IPUTPOLUTOB MO pasmepam U dopmaMm. OTinyus
MEXIYy 3J0pOBbIMH JOHOpamMu W goHopamu ¢ XCH moaTBepknar0TCsi HaHHBIMU CTaHIAPTHOTO
aHaJlIM3a KpOBHU.

MEASUREMENT OF GEOMETRIC PARAMETERS OF RED BLOOD CELLS IN WET
SMEARS

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

Lomonosov Moscow State University, Moscow, Russia

tsybrovevgeniy@yandex.ru

The aim of this study was to determine the average size (diameter) of erythrocytes and the total
spread in erythrocyte size and shape in wet smears of blood samples from healthy donors and donors
with chronic heart failure (CHF) using two methods: microscopy and laser diffractometry.

Methods. Venous blood samples from 22 donors were examined: 5 normal samples, 5 samples from
donors with class 1 CHF, 7 with class 2 CHF, 5 with class 3 CHF. From 1 to 3 wet smears were
examined for each blood sample. The average diameter of red blood cells as well as the total spread
in erythrocyte size and shape were calculated for each donor using the methods of laser diffractometry
and microscopy. The data obtained were compared with the MCV and RDW-CV values of a standard
blood test.

Results. The results of measurements by microscopy and laser diffractometry show an increase in
both size and the total spread in erythrocyte size and shape in groups with CHF compared with the
norm. Similar results were obtained for the MCV and RDW-CV parameters of the standard blood
test.

Conclusion. The average diameter of red blood cells and the total spread in erythrocyte size and
shape were measured using microscopy and laser diffractometry. The differences between healthy
donors and donors with CHF were confirmed by the data of a standard blood test.

© Lpibpos E.T'., JIebenesa M.C., Hukurun C.10., 2025
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BJINAHUE XPOHUYECKOI'O BOCHAJIEHUS HA COKPATUTEJIBHYIO ®YHKIUWIO
BPBI)KEEYHBIX IUM®ATUHYECKHUX Y3J10B KPbIC

Yusuasaees A.B., Jlooos I'.H.

OI'bBYH Uuctutyt ¢usnonoruu um. W.I1. ITaBnosa PAH, Cankr-IlerepOypr, Poccus
tchivildeev.andrei2009@yandex.ru

Heabio pabotel 0110 M3yueHUe d3(HHEKTOB U MEXaHU3MOB BIUSHUS XPOHUYECKOTO BOCIIAJICHUS HA
COKPaTUTENIbHYIO (PYHKITNIO OpbDKeeUHbIX JTuMpaTrnueckux y3i0B (JIY) KpbIChHL.

Metoasbl. MccnenoBanue Obuto mpoBeneHo Ha 18 cammax kpeic Sprague Dawley, xponuueckoe
BOCHAJICHUE Y OMBITHOM IPYMIBI MOJICIMPOBAIIN MTyTEM JIUTHPOBAHUS TUCTAILHOM YETBEPTHU CIIETION
kuiiku. JIY uccnenoanu uepes 1 (rpynna 1M) u 2 (rpynna 2M) Mecsiia nociie BMEIIaTeIbCTBa;
OLICHUBAIM MX TOHYC, AMIUTUTYAy MU 4YacTOTy (a3HbIX COKpAILIEHHH € MOMOIIbI0 Muorpada.
[Mpumensum uarudurop iNOS — 1400W u uarudurop COX-2 — HUMECYHI.

PesyabTatsl. Tonyc JIY kpsic koHTpoasHOM rpymisl (KI') 6611 ctabunen. Tonyc JIY kpbIc OMBITHOM
rpynmnsl (OI') 611 CHMXKEH U cocTaBiisl y Kpbic rpynnsl 1M 73%, y 2M 55% ot Benn4uHbI TOHYCa
JIY xpseic KI' (p<0.05). [Tapametpsr cokpamienuii JIY OI' nmpu ucnonszoBanuu 1400W Bospacranuy,
B KI' He m3mensunch. Humecynu cnabo BIUSUT HA COKpAaTUTENbHYIO0 (QyHKIHIO JIY KpbIC TPYIIIBI
IM, pu 3TOM JOCTOBEPHO YBEIMYUBAINUCH TOHYC, aMIUIMTY/Ia U YacToTa (ha3HbIX cokparienuii JIY
kpbic rpynmsl 2M. IlpenBaputenbHOoe ynaleHHe HepUHOAANbHON >kupoBod Tkanu (PNAT)
ocmabis1o 3 PEKThl YKa3aHHBIX BEIICCTB.

3akmouenne. [Tpu xponnuyeckom Bocmaiienuu B TkaHsax JIY u PNAT skcnpeccupyercs iNOS,
Bospacrtaetr npoaykuus NO. ITpu stom adgpdext NO nocrenenno ocnadnsercs, sxcnpeccuss COX-2
BO3pACTaeT, MPUBOJIS K CHIDKEHHUIO COKpaTUTENbHON QyHKkiuu JIY 3a cuer ycmienus cunrte3a PGs
YXYALIEHUIO TPaHCIOpTa JIUM(BI.

THE EFFECT OF CHRONIC INFLAMMATION ON THE CONTRACTILE FUNCTION
OF MESENTERIC LYMPH NODES IN RATS

Chivildeev A.V., Lobov G.I.

Pavlov Institute of Physiology, Russian Academy of Sciences, Saint Petersburg, Russia
tchivildeev.andrei2009@yandex.ru

The aim of this study was to determine the effect and mechanisms of chronic inflammation on the
contractile function of mesenteric lymph nodes (LN) in rats.

Methods. The study was performed on 18 male Sprague Dawley rats, chronic inflammation in the
experimental group was modeled by ligation of the distal quater of the cecum. LN was examined 1
(group 1M) and 2 (group 2M) months after the intervention; their tone, amplitude, and frequency of
phase contractions were assessed using a myograph. It was used the iINOS inhibitor — 1400W and the
COX-2 inhibitor — nimesulide.

Results. The rats' LN tone in the control group (CG) was stable. The LN's tone of the rats'
experimental group (EG) was reduced and amounted to 73% in the 1M group and 55% in the 2M
group of the LU tone of the rats' CG. The parameters of EG's LN contractions increased when
introduced 1400W, but did not change in CG. Nimesulide had little effect on the contractile function
of LN in group 1M, while the tone, amplitude and frequency of LN phase contractions in 2M
significantly increased. Preliminary removal of perinodal adipose tissue (PNAT) attenuated the effect
of these substances.

Conclusion. In chronic inflammation iNOS is expressed in the tissues of LN and PNAT and NO
production increases. At the same time, the effect of NO gradually weakens, COX-2 expression
increases, leading to a decrease in the contractile function of LN due to increased synthesis of PGs
and reduction of lymph transport.

© Yuswibnees A.B., JTo6os I'.1., 2025
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UCCJIEJOBAHUE D®OEKTOB JIUITOMMOJUCAXAPUJIA SALMONELLA TYPHI
(IIMPOT'EHAJI) HA MUKPOLIUPKYJISIHUIO ¥ KPBIC
B OKCIIEPUMEHTAX IN VIVO
Uxangze U.3.., Ilerpumen H.H.?
1®I'BOY BO «Cankr-TlerepOyprekuii rocy1apcTBeHHBIH yHUBepcHTeTY, CankT-IleTepbypr, PO
2pI'bOY BO JICII6GIMY um. akan. WL.II. [Tanosa» Munsapasa P®, Canxr-Ilerep6ypr, PO
chkhaidze_i@mail.ru

Heasro nocnyxuno uccinenoBanue >¢pdexroB nmunomnonucaxapuna (JIIIC) Salmonella typhi na
MUKPOIMPKYJISIIIHIO Y KPBIC B YCIOBHSX in Vivo.

Metoabl. MeTo0M J1a3epHOM MOMNIUIEPOBCKONM (PIIOYMETpPHUH OLIEHUBAIU NEPPY3UI0 KOXKH 10 U
nocne BHyTpuOprommaHOro BBeAeHus JIIIC Salmonella typhi (ITuporenan, HUMOM um. H.O.
I'amanen; 200 MKr) mOJI0BO3peENbIM caMiiaM Kpbic cToka Wistar. KOHTponbHYIO Ipynny cOCTaBUIN
KpPBICHI C BBEJCHHEM aHAJIOTWUYHOrO0 oO0bhema pactBopa ¢ocdarHo-coneBoro Oydepa (pH=7,4).
[Tokazarenr wmukporupkyssiuun  (IIM, mnd. en.) peructpupoBalid B TedyeHHE 2 YacoB.
HapxoTu3upoBaHHBIX KpBIC TMOMEINAIM HAa TEPMOCTATUPYEMBIM CTOJMK C HENPEPBIBHOU
perucTpanmei peKTalbHOI TeMIlepaTypshl.

Pe3yabTaThl. KpoBOTOK B MUKpOCOCY/IaX KOXKH KpPBIC 10 | 1Ociie BBeAeHUs (ochaTHO-cONeBOro
Oydepa craructuyecku 3HauuMoO He oTnuyaincs. Cpennee 3nadenue [IM — 3,94+0,36 nd. en. [Tocne
BBeseHus JIIIC perucrpupoBanocs nocreneHHoe ypenuueHue [IM, oT4eTIMBO MpOSIBISSICH yxkKe
yepes 20 munyt (p<0,05). Makcumanbubiit mpupoct [IM oTMedeH uepe3 60 MUHYT MOCIe BBEACHUS
npenapara, npocturas B cpeanem 147,4% ot ucxomHelx 3HaueHud. [lpum 3TOM pekranbHas
TeMIlepaTypa He nmogHumManach Beie 37,5°C.

3akiouenne. BuyrpuOprommubHoe BBeicHue OaxktepuanbHoro JIIIC oka3piBacT BIMSHUE Ha
pedeKTOpHbIe MEXaHU3MBI PETYISIMA CUCTEMbl MUKPOIUPKYISALIUNA KPOBU y Kpbic. OTCYyTCTBHE
TUTIEPTEPMUH BO3MOXKHO CBSI3aHO C JICWCTBUEM aHECTE3UH.

INVESTIGATION OF THE EFFECTS OF SALMONELLA TYPHI
LIPOPOLYSACCHARIDE (PYROGENAL) ON MICROCIRCULATION IN RATS
IN VIVO EXPERIMENTS

Chkhaidze 1.Z., Petrishchev N.N.?

1Saint-Petersburg State University, Saint Petersburg, Russia

ZPavlov University, Saint Petersburg, Russia

chkhaidze i@mail.ru

The aim was to study the effects of Salmonella typhi lipopolysaccharide (LPS) on microcirculation in rats in
Vivo.

Methods. LDF was used to evaluate skin perfusion before and after intraperitoneal administration of
Salmonella typhi LPS (Pyrogenal, N. F. Gamaleya NRC; 200 mcg) to mature male Wistar stock rats. The
control group consisted of rats injected with a similar volume of phosphate-salt buffer solution (pH=7.4). The
microcirculation index (PM, pf units) was recorded for 2 hours. Anesthetized rats were placed on a
thermostatically controlled table with continuous rectal temperature recording.

Results. PM of the rat skin before and after administration of the buffer did not differ statistically significantly.
The average value of PM was 3.9+0.36 pf units. After administration of LPS, a gradual increase in PM was
recorded, clearly manifested after 20 minutes (p<0.05). The maximum increase in PM was noted 60 minutes
after drug administration, reaching an average of 147.4% of the initial values. At the same time, the rectal
temperature did not rise above 37.5°C.

Conclusion. Intraperitoneal administration of bacterial LPS affects the reflex mechanisms of regulation of the
blood microcirculation system in rats. The absence of hyperthermia may be due to the effect of anesthesia.
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OCOBEHHOCTH MMHMKPOIIUPKYJSIIUA Y THMHACTOK C PA3JIMYHOU
CTEINEHBIO BBIPA’)KEHHOCTHU ITPU3HAKOB I'MITEPMOBUWJIBHOCTU CYCTABOB
Ilankuna J.B.5, Maaak B.A.%, Jomoxkunosa A.A.% Jlyokosa H.B.!

1®I'bOY BO «HanuoHanbHbIH roCyIapCTBEHHBIH YHUBEPCHTET (U3MUECKOi KyJIbTYPhI, CIIOPTA U
3nopoBbst uMenu [1.®. Jlecradra, Cankr-Iletepoypr», Cankr-IleTepOypr, Poccus
dashashankinal3rys123@gmail.com

Heabio paboThl SBIISAICS CPaBHUTENBHBIM aHATU3 MapaMeTPOB MUKPOLUPKYJISALUUN Y THMHACTOK C
Pa3IUYHON CTENEHBIO BHIPAKEHHOCTH MPU3HAKOB THIIEPMOOMIBHOCTH CYCTaBOB.

Martepuanbl 1 MeToabl. Ha OCHOBaHMU JAAaHHBIX, MOJTYYEHHBIX C MOMOIIBIO MOAU(PUIIMPOBAHHON
METOAMKHN belToHa, CIIOpTCMEHKH, CHeIHaIn3UPYIONecs B XyA0KECTBEHHOW TUMHACTHUKE, ObLIN
paszesieHbl Ha jaBe rpymmel: rpynma 1 (n=9) — ¢ yMepeHHbIMH MpU3HAKAMU THIEPMOOUIBHOCTH
cycraboB u rpymmna 2 (n=11) — ¢ BBIp@KCHHBIMH [PHU3HAKAMH TUIIEPMOOMIEHOCTH.
MUKpOLMPKYIALHUIO Y UCTIBITYEMbIX OICHHBAINA C MOMOIIBIO npudbopa Munumakc-/Jonmuep-K B
00JIaCTH HOTTEBOTO JIOXKA C TMOCICAYIONIMM aHAJIN30M ITOKa3aTesIel CPeTHIX JTMHEHHBIX CKOPOCTEH
U PaCYETHBIX UHEKCOB.

PesyabraTel. bblio onpeneneHo, 4ro y CHOPTCMEHOK IpYyMNIbl 2 3HAYEHUS CpelHEd JMHEHHON
cuctronnueckoi ckopoctu (Vas) Obutn Hike Ha 37% (p<0,05) mpu GoJiee BBHICOKHX MOKa3aTeNsx
MHJEeKca mynbcaunu (Ha 24%) B cpaBHEHUU C UCTIBITYeMbIMU IpyIbl 1. Kpome Toro, y rumMmHacTok ¢
BBIPOKCHHBIMUA ~ MPU3HAKAMH  THIEPMOOWIBLHOCTH  BBISBICHBl  CTAaTUCTUYECKH  3HAYMMbIC
KOpPpEISIIIUOHHBIC CBSA3H TIOKa3aTenel Vas B 001acTH HOTTEBOT'O JIOXKA C BETMYMHON CUCTOINYECKOTO
aprepuanbHoro gasienus (r=0,673) u 4acToTO# cepaeuHbIxX cokpareHwuii (r=0,697).

3akiouenue. [ TUMHACTOK C BBIPQKCHHBIMHA NpPU3HAKAMU THUIEPMOOMIBHOCTH CYCTaBOB
XapakTepHbl OCOOEHHOCTH MHUKPOIUPKYISALNN, KOTOPBIE YKa3bIBAIOT HA HM3MEHEHHUE YIIPYro-
AJIACTMYECKUX CBOWCTB COCYIOB.

FEATURES OF MICROCIRCULATION IN GYMNASTS WITH DIFFERENT SIGNS OF JOINT
HYPERMOBILITY

Shchankina D.V.1, Malak V.A.}, Domozhilova A.A.}, Dubkova N.V.}

!_esgaft National State University of Physical Education, Sport and Health, St. Petersburg, Russia
dashashankinal3rys123@gmail.com

The aim of this study was to compare microcirculation parameters in gymnasts with different degrees of signs
of joint hypermobility.

Materials and methods. Joint hypermobility was assessed using a modified Beighton score. Based on
hypermobility, rhythmic gymnasts were divided into two groups: group 1 (n=9) subjects with moderate signs
of hypermobility and group 2 (n=11) subjects with pronounced signs of joint hypermobility. Microcirculation
was recorded using a dopplerography (Minimax-Doppler-K). The parameters of average linear blood flow
velocities, resistance and pulsation indexes were analyzed.

Results. The subjects of group 2 had an average linear systolic blood flow velocity (Vas) lower by 37%
(p<0.05) and a pulsation index higher by 24% compared to the subjects of group 1. Gymnasts with pronounced
signs of hypermobility also showed statistically significant correlations of linear systolic blood flow velocity
with systolic blood pressure (r=0.673) and heart rate (r=0.697).

Conclusion. Gymnasts with pronounced signs of joint hypermobility showed changes in the elastic
properties of blood vessels.
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OCOBEHHOCTHU MUKPOLUPKYJAINUAU U EE PET'YJIATOPHBIX MEXAHU3MOB ¥
PABOTHUKOB ITOKAPHOM OXPAHBI

Amenko 10.B., Tuxomuposa U.A.

OI'bOY BO «SpociaBckuii rocy1apCTBEHHBIN MT€1arorM4YeCKuil yHUBEPCUTET

nm. K 1. Ymmmuckoroy, Apocnasns, Poccust

yura.yashchenko1998@yandex.ru

Leabio n1aHHOTO KCCIeIOBaHUS ObLIO U3YYUTh COCTOSTHUE MUKPOIMPKYISIIIUN U €€ PeryasiTOPHBIX
MEXaHH3MOB Y pa0OOTHHUKOB MTOKaPHOU OXPaHBbI.

Metoabl. CocTOSIHUE MHUKPOLUKYIALUA U €€ PETyIsSTOPHBIX MEXaHU3MOB OIICHHBAJIA METOAOM
na3zepHou nomriepoBckoi Groymerpun. Aanamuzatop «JIASMA-TI®y (HIIIT «JIA3SMAY, Poccus)
¢dbuKkcupoBali Ha MpeIiedbe y paOOTHUKOB MOKAapHOM OXpaHbl B Bo3pacte oT 27 mo 59 mer co
cTakeM paboTeI OT 2 10 38 neT. Pe3epBHBIC BO3MOKHOCTH MUKPOKPOBOTOKA OMPEACIISITH C TTIOMOIIIBIO
JBIXaTEeNbHON U OKKIIFO3HOHHOM MPOOHI.

PesyabTaTel. C yBelnwdeHHEM CTaka paOOThI B MOKAPHOW OXpaHE OTMEYCHO WHTEHCHU(PHUKAIUS
MUKpPOKPOBOTOKa B IOKOE, O Y€M CBHJICTEILCTBYIOT TECHBIE KOPPENSIIMOHHBIE B3aUMOCBSI3U
noKasaresneil craka ¢ nokaszarensmu nepdysun (1=0,894) u HyrputuBHOrO KpoBoroka (r=0,867).
Pe3epBHbBIE BO3MOKHOCTH MHUKPOIUPKYJISIUN Y JUI[ C JJIMTEIbHBIM CTaKeM paboThl B MOXKapHOM
OoXpaHe ObUTM CHI)KCHBI, a BpEMs IOJIYyBOCCTAHOBJICHHS KPOBOTOKA TIOCJIE OKKJIIO3UU — Ooiee
MPOJOJKUTENFHBIM, YeM Yy JHUI[ C HeOONbIIMM CcTakeM paboThl. 3aduxcupoBana oOparHas
KOppEeJSIIIMOHHAS ~ 3aBUCHMOCTh  IMOKaszarenss  anbda, KOTOPBIA  OTpakaeT  KOJUYECTBO
(YHKIIMOHHUPYIOIIMX apTEPUOIL, C MOKa3areasaMu craxa (r=-0,541).

3akiouenue. JlyiutenbHOE BO3ACHCTBHE DKCTPEMAIBHBIX YCJIOBHH TpyJa (BBICOKMX TeMIEparyp,
TOKCUYHBIX MPOAYKTOB TOPEHHS M T.JA.) CIOCOOCTBYeT (OPMHUPOBAHUIO aJaNTAllMOHHBIX
MEXaHU3MOB ()YHKITMOHUPOBAHUS CHCTEMbl MUKPOIUPKYIISAINN, HAITPABIICHHBIX HA ONTHMH3AIHIO
TEPMOPETYIATOPHON (HYHKIIMH KOXKH 32 CUeT UHTCHCU(PHUKAIIUU KOKHOTO MUKPOKPOBOTOKA.

FEATURES OF MICROCIRCULATION AND ITS REGULATORY MECHANISMS IN
FIREFIGHTERS

Yashchenko Yu.V., Tikhomirova I.A.

Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
yura.yashchenko1998@yandex.ru

The aim of this study was to examine the state of microcirculation and its regulatory mechanisms in
firefighters.

Methods. The state of microcirculation and its regulatory mechanisms were assessed using laser Doppler
flowmetry. The LAZMA-PF analyzer (NPP LAZMA, Russia) was fixed on the forearm of firefighters aged 27
to 59 years with 2 to 38 years of work experience. The reserve capacity of microcirculation was determined
using a respiratory and occlusion test.

Results. With increasing length of experience in the fire service, an intensification of microcirculation at rest
was noted, as evidenced by close correlations between length of service parameters with perfusion (r=0.894)
and nutritive blood flow (r=0.867) indicators. The reserve capacity of microcirculation in persons with long-
term experience in the fire service was reduced, and the half-recovery time of blood flow after occlusion was
longer than that in persons with short service. An inverse correlation was recorded between the alpha indicator,
which reflects the number of functioning arterioles, and length of service indicators (r=-0.541).

Conclusion. Long-term exposure to extreme working conditions (high temperatures, toxic combustion
products, etc.) contributes to the formation of adaptive mechanisms for the functioning of the
microcirculation system, aimed at optimizing the thermoregulatory function of the skin by intensifying
cutaneous microcirculation.
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BJIMSTHUE ASPOBHOM IMMTPON3BOJIUTEJIBHOCTH HA APTEPUAJIBHOE
JTABJIEHUE U IIEP®Y3UIO TKAHEN

Octpoymos P.C.

OI'KBOY BO «fIpocnaBckoe BriciIee BOGHHOE YUMUITUIIE TPOTUBOBO3IYIITHOW 00OPOHBI UMEHH
Mapiana Coserckoro Coro3a JI.A. ['oBopoBa»

BBenenne. V3BecTHO, YTO OKCHUTCHAIUsl TKAaHEH 3aBHCUT Kak OT OOBEMHOTO KpPOBOTOKAa B
MarucTpalbHBIX COCYyIax, Tak U 0coOeHHo oT Mukporupkymuu (Baskurt, O.K,, Meiselman H.J.,
2003. Semin Thromb Hemost. 29(5), 435-50. doi: 10.1055/s-2003-44551).

Heuabro wuccnenoBaHuss ObUI CPABHUTENIBHBIM aHANU3 BEIMYMH apTEPUAIBHOIO JABJICHUS,
MakcuMalbHoro norpebnenus kucinopona (MIIK) u mukpococynucroit nepdysuun tranein (MII) y
JIMII C Pa3HbIM YPOBHEM OOECIIEYEHHOCTH OpraHu3Ma KHUCIOPOIOM.

Metoasl. Y smn Tpex rpymn, pazaeneHHsix mo MIIK, onpenensnu ero BeIMYnHY IPU HArpy304HOM
TECTUPOBAaHUU (Ha BEJIO3PIOMETpE), ¢ MOMOoIIbio MeTabosnorpada «CruponaH-mM». ApTepuanbHoe
nasnenre (AJ]) m3Mepsnu oOmEPUHATHEIM criocoOoM. MukpococyaucTyo mnepdy3uto TKaHen
OLICHHUBAJIM METOJIOM JiazepHoil nonrmiepoBckoit dpioymerpuu (JIASMA-II® (Poccus).
Pe3yabTaThl. AHAJIU3 JaHHBIX MOKa3ajl, 4TO HE OBUIO JIOCTOBEPHBIX paznuuuii Al y nuil B Tpex
cpaBHUBaeMbIX rpymnmnax. Bmecre ¢ Tem pasuuna MIIK mexny mumamu rpynnosl 1 (rpymna
cpaBHEHHU) U rpynnsl 2, coctaBuia 20% (p<0,05), a ¢ ganabiMu rpynmnsl 3 — 41% (p<0,01). Takue
K€ BEKTOPbI pa3Inunii ObUIN BBISBIIEHBI ITPH OLleHKe n3MeHeHuit MII B Tpex cpaBHMBaeMBIX Ipymax.
OtHocutenbHo BennunHbl MII B rpynne 1 pasnuna Obuta 18% y mun rpynmnsl 2 u 40% (p<0,05),
COOTBETCTBEHHO.

3akuriouenue. Pe3ynbTaThl MCCIIeOBaHMS MOKAa3aid, 4yTO OoJyiee BBHICOKHMI ypOBEHB OOECIeUeHUs
OpraHu3Ma KHCJIOpOJIOM HE COIPOBOKAAETCS cyliecTBeHHbIMU n3MeHeHusiMu A/Jl. Torna xak 6onee
Bbicokue BemuuHbl MITK y v 2 1 3 rpynn coyeTanich ¢ IPUMEPHO TAKUMH K€ TTOJI0KUATEIbHBIMU
alalTUBHBIMU CIBUTAMHU MUKPOCOCYAUCTON nepdy3uu TKaHeH.

EFFECT OF AEROBIC PERFORMANCE ON BLOOD PRESSURE AND TISSUE PERFUSION
Ostroumov R.S.
Yaroslavl Higher Military School of Air Defense, Yaroslavl, Russia

Introduction. Aerobic capacity or VO2 max is often used to assess endurance. Blood pressure (BP) is the
pressure of blood on the walls of blood vessels. Perfusion is the circulation of blood and the maintenance of
vital functions of tissues and organs. The aim the study compared groups of athletes with different VO2
max, their blood pressure, and tissue perfusion parameters.

Methods. In individuals of three groups, divided by the amount of maximum oxygen consumption (MPC).
MPC was determined during load testing on a Monark 928 E bicycle ergometer (Sweden) using a Spirolan-m
metabolograph (model PTS-14P-01, Russia). Arterial pressure (BP) was measured in a sitting position after a
10-minute rest using a semi-automatic Microlife BP 3AS1-2 pressure gauge (Switzerland). Tissue perfusion
was recorded by laser flowmetry (LDF) using a LASMA-PF device (Russia).

Results. When blood pressure (BP) was recorded, no differences were found in group 1 (the comparison
group) with group 2 and, interestingly, with group 3 with the highest aerobic potential. When recording
microcirculation parameters, differences were revealed between groups of people with different levels of
oxygen supply to the body. Thus, when measuring blood flow using the LDF method, significant differences
between the groups were recorded.: 1) the integral microvascular perfusion index between group 2 and
control (group 1) was 18% (p<0.05), and with individuals in group 3 — 40% (p<0.01).

Conclusion. The results of the study showed that a higher level of oxygen supply to the body does not affect
blood pressure, but at the same time due to an increase in the diameter of arteries and arterioles, and due to a
perfect capillary bed in people with high BMD, more perfect tissue perfusion.

© Octpoymos P.C., 2025
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POJIb JOCTHKEHU TEMOPEOJIOTYUM 1 MUKPOIIUPKY.JISIIIUA B
COBPEMEHHOM 'EMATOJIOT'MYECKOM NPAKTUKE

Ioasikos A.C.}, Teipenxo B.B.!, Jlenosckast A.A.2

1®I'EBOY BO «BoenHO-MeauuuHcKas akagemus nvenn C.M.Kuposa» MO P®, Caukr-IlerepOypr,
Poccus

2OI'BOY BO  «Cankr-IlerepOyprckuii  TOCynapcTBEHHBIH  NEAMATPUUYECKHH  MEIHIIMHCKUIA
yauBepcure» Munsapasa Poccun, Cankt-IlerepOypr, Poccus

hemprof@mail.ru

Ieab paGoThl cOCTOsUIa B OLIEHKE MPAKTHMUYECKOrO 3HAUEHMsI HAYYHBIX JOCTH)KEHUH B o0jacTu
reéMOpPEOJIOrMY U MUKPOLMPKYIISILIMY B COBPEMEHHOM T'€MaTOJIOTHH.

Metoabl. AHanu3 y4yeOHOH, HayyHOH M METOAMYECKOW JIMTEpaTypbl, HOPMATHBHO-TIPABOBBIX
JOKYMEHTOB, PEKOMEHJALMNA U CTaHAApTOB OKa3aHHUsS MOMOIIM, aHAJIU3 KIMHUYECKOW MPaKTHUKU B
00J1aCTH TUarHOCTUKY U JeUeHUs 3a00J1€BaHUI U HOBOOOPA30BaHUIN CHCTEMBI KPOBH.

Pe3ysabTaThl. YCTaHOBIICHO, YTO B aKTyaJbHOW Y4eOHOH, HAYYHOH M METOAMYECKOW JUTEparype
YIEISAETCSl HEJOCTATOYHO BHUMAHUS PACCMOTPEHUIO INaTOT€HETMYECKMX OCHOB M KIMHHUYECKOU
KapTUHBI 3a00JIeBaHUN U HOBOOOpPA30BaHUM CUCTEMBI KPOBH B KOHTEKCTE M3MEHEHMH pEOJIOTUU
KPOBHM M COCTOSIHUS MHMKPOLUpPKYJIsiuuu. HopMaTuBHO-IIpaBOBBIE JOKYMEHTHI, KIMHUYECKHE U
HaIMOHAJIbHBIE PEKOMEH/AINM, CTaHAAapPThl B 00JAacTH OKa3aHUs MOMOIIM HpU 3a00JEBaHUAX U
HOBOOOPA30BaHUSX CUCTEMbl KPOBH HE COJEpXKAT PEKOMEHJALUH MO MPUMEHEHHI0 METO/0B
MHCTPYMEHTAJILHOM M 71a00paTOpHOM OLEHKHM TIeMOpPEOJIOTHYECKUX IapaMeTpOB M COCTOSHUS
MUKPOLMPKYJIALHH.

3akaodyenue. Poimb u  MecTto MeTOAOB 1a0OpaTOpPHONH ©  WMHCTPYMEHTAIBLHON  OIECHKHU
reMOPEOJIOrMYECKMX  MAapaMETpPOB M COCTOSIHUS ~ MUKPOLMPKYJSIIMM B COBPEMEHHOU
reMaToJIOTMUecKOoil MpakTUKEe OYeHb orpaHuueHbl. HeoOxoauma nanpHeiIas mnomynaspu3anus
COOTBETCTBYIOIIUX 3HAHUN M BHEAPEHHE METOJOB TE€MOPEOJIOTMM WM MHMKPOLUPKYISALIUU B
reéMaToJIOrMYECKYIO IPAKTHUKY.

THE ROLE OF ADVANCES IN HEMORHEOLOGY AND MICROCIRCULATION IN MODERN
HEMATOLOGY PRACTICE

Polyakov A.S.}, Tyrenko V.V.1, Dedovskaya A.A.2

IKirov Military Medical Academy, St. Petersburg, Russia

2St. Petersburg State Pediatric Medical University, St. Petersburg, Russia

alexei.47@mail.ru

The aim was to assess the practical significance of scientific achievements in the field of hemorheology and
microcirculation in modern hematology.

Methods. Analysis of educational, scientific and methodological literature, regulatory documents, guidelines,
analysis of clinical practice in the field of diagnosis and treatment of diseases and neoplasms of the blood
system.

Results. Results. It has been established that the current educational, scientific and methodological literature
does not pay enough attention to the consideration of the pathogenesis and clinical picture of blood diseases
and neoplasms in the context of changes in blood rheology and microcirculation. Regulatory documents,
clinical and national recommendations, and standards in the field of care for diseases and neoplasms of the
blood system do not contain recommendations on the use of methods for instrumental and laboratory
assessment of hemorheological parameters and microcirculation.

Conclusion. The role of laboratory and instrumental assessment methods for hemorheological parameters and
microcirculation in modern hematology practice is very limited. It is necessary to further popularize relevant
knowledge and introduce methods of hemorheology and microcirculation into hematology practice.

© Momsixkos A.C., Teiperko B.B., [lemosckas A.A., 2025
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HAPYHIEHUSA KUCJIOPOA3ABUCHUMBIX NPOLECCOB U CUCTEMbI TEMOCTA3A
IIPU PA3BBUTHUHU TPAH3UTOPHOM MIIEMHUYECKOMN ATAKH, KOMOPEHIHOM C
XPOHUYECKOMN UIIEMMEN T'OJIOBHOI'O MO3T' A

Heunnypenko H.W.%, TTamkosckas M.J1.1, Crenanosa F0.11.2, TIpokonenko T.A.*

LTV «Pecny6nukanckuii HaydHO-IPAKTHUECKH LIEHTP HEBPOIOTUU U HeHpoXupyprum», MUHCK,
benapych

Y0 «Hay4uHo-Hcciie10BaTENbCKUI NHCTUTYT SKCIIEPUMEHTAIBHON U KIMHUYECKOW MEAULIUHBI
benopycckoro rocy1apcTBEHHOr0 MEIMLIMHCKOTO YHUBEpcHUTeTay, MuHck, benapych
prof_nin@mail.ru

Heap — W3y4YuTHh MOKA3aTENH YIJIEBOJHO-IHEPTreTUYECKOr0 OOMEHa, MPO-, aHTHOKCHIAHTHOM
CUCTEMBI, IEPBUYHOIO U BTOPUUHOI'O F'€MOCTa3a y MallUeHTOB C TPAaH3UTOPHOM NIIEMUYECKOM aTaKOU
(THUA), komopOUIHOM ¢ XpOHUYECKOU Hiemuei Mmo3ra (XI1M).

Mertoabl. Bce Gnoxummndeckue nokasarenu uccienoansl y 57 nauuentos ¢ TUA u XVIM B nepBbie
2-3 4 TOCTIUTAIM3AIHA U 22 3]J0OPOBBIX JIUTIA.

Pesyabrarel. Y namuentoB ¢ TUA u XM HaOmronaroTcs THIEPIAKTaTEMUS C TOBBIIICHHEM
COOTHOIIICHUS JIAKTAT/TIUPyBaT, 3HAYMMOE CHIDKEHUE aKTHBHOCTH cyrepokcumpaucmytassl (CO/),
BO3pacTaHue TPOMOHMH-3aBUCHUMOMN arperanuu TpomboruToB Ha 20% (p=0,001) u KoHUEHTpauuu
MHTHOWTOpa akTHBaropa IuiasmuHoreHa 1 tuma (p=0,049) Ge3 CymIeCTBEHHBIX HapyIICHUN
IJJa3MEHHOro  reMocrasza. OmnpezgelieHHe  MOPOrOBbIX  3HAYEHMM U JUAarHOCTHYECKOU
nH(POPMATUBHOCTH M3YYEHHBIX MOKa3aresei ¢ nomomsio ROC-anani3a no3BoIMIO YCTAHOBUTD PSIIT
OMOXMMHYECKUX MapKEPOB C BEICOKON TUArHOCTHYECKON 3HAUMMOCTbBIO, B YACTHOCTH: COOTHOIIICHUE
nakrat/mupysat, akTuBHOCTE CO/l, cTerneHb TPOMOMH-3aBUCUMOM arperaimH.

3akirouyenue. VccienoBaHus MO3BOJIWIM PACHIMPHUTh MPEACTABICHUS O MaTO()U3MOIOTHYECKON
ctpyktype TUA ¢ XM, ycTaHOBUTH (DyHKIIMOHAJIbHBIE HAPYILIEHUS SHAOTENNS U BBISIBUTH MapKepbl
Pa3BUTHUS JaHHOM MMATOJOTUU B MIEPBBIE CYTKU TOCMUTAIN3ALINN ITAIIUEHTOB.

DISORDERS OF OXYGEN-DEPENDENT PROCESSES AND HEMOSTASIS SYSTEM AT THE
TRANSIENT ISCHEMIC ATTACK, COMORBID WITH CHRONIC CEREBRAL ISCHEMIA
Nechipurenko N.I.%, Pashkouskaya I.D.}, Stepanova J.1.2, Prokopenko T.A.

'Republican Research and Clinical Center of Neurology and Neurosurgery, Minsk, Belarus

2 Scientific-Research Institute of Experimental and Clinical Medicine of the Belarusian State Medical
University, Minsk, Belarus

irenapass@mail.ru

The aim is to study the parameters of carbohydrate-energy metabolism, pro-, antioxidant system, primary and
secondary hemostasis in patients with transient ischemic attack (TIA), comorbid with chronic cerebral
ischemia (CClI).

Methods. All biochemical parameters were studied in 57 patients with TIA and CCI at the first 2-3 hours of
hospitalization and in 22 healthy individuals.

Results. Patients with TIA and CCI have hyperlactatemia with increasing of lactate/pyruvate ratio, a
significant superoxide dismutase (SOD) activity decrease, enlargement of thrombin-dependent platelet
aggregation by 20% (p=0.001) and plasminogen activator inhibitor type 1 concentration (p=0.049) without
secondary hemostasis disturbances. Determination of threshold values and diagnostic information content of
the studied parameters using ROC analysis allowed to establish the biochemical markers with high diagnostic
significance: lactate/pyruvate ratio, SOD activity, area under the aggregation curve.

Conclusion. The investigation allowed to expand our understanding pathophysiological structure of TIA
with CClI, to establish endothelium functional disorders and identify markers of the development this
pathology on the first day of patients hospitalization.

© Heunnypenko H.J., ITamkosckas H.J1., Crenanosa FO.U., IIpokonenko T.A., 2025
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HAPYHIEHUSA ®YHKIUU DOHAOTEJUA U CUCTEMbBI 'TEMOCTA3A 1IPU
HEPEBPAJIBHOM ATEPOCKJIEPO3E, ACCOIIMMPOBAHHOM C XPOHUYECKOM
WIIEMMEN MO3T' A

[TamxoBckas U./1., Heuunypenko H.W., Houkosa JI.H., FOguukas B.M.

I'Y «PecnyOimKkaHCKU HAYyYHO-TTPAKTUYECKHUI LEHTP HEBPOJIOTHH U HEUPOXUPYPTUU», MUHCK,
benapych

irenapass@mail.ru

Lenb — mnpoBecTH CpaBHUTENBHBIM aHaNU3 IMOKa3zarejed JUMUAOTPaMMBbl, YPOBHS MOJIEKYJ
KJICTOYHOM aJre3uu SHIOTENMAIBHBIX KJIETOK, arperaiid TPOMOOIIMTOB U T'€MOCTAa3UOTPAMMBI Y
MAUEHTOB CO CTEHO3UPYIOUIMM aTePOCKIEPO30M, aCCOIMUPOBAHHBIM C XPOHMUYECKOH HIIeMUen
mo3ra (XMM) u 6e3 X1M.

Metoabl. OO6cnenoBan 31 manmMeHT ¢ aTepocKiepo3oM ¢ (HOpMHUpPOBAaHHMEM OCHOBHOM (C
KJIMHn4Yeckumu nposisneHussMu XM, n=18) u rpynnsl cpaBaenus (0e3 XM, n=13). AptepuanbHas
TUIIEPTEH3Us BbIsIBICHA y 72% NalMEeHTOB OCHOBHOM TIpyIIibl NPOTHB 23% — TpyIIbl CPAaBHEHUS
(p=0,02). Ilo maHHBIM YJIBTPA3BYKOBOTO HCCIIEAOBAaHUS OpaxuonedaibHbIX apTepuil y Bcex
MAMEHTOB 00X TpyIMMax BBISBICHBI ATEPOCKICPOTHYECKHE OJSIIKKM BO BHYTPEHHEW COHHOMN
apTepuu ¢ MaKCUMaJIbHOM cTenenbio cteno3a a0 30 (25; 50)%. M3ydanu mokazarenu JTUMUAHOTO
CIIEKTpa, KOHICHTpaImio Mojekyn Mmexkkierounoil aaresun — 1 (ICAM-1) u dakrop pocta
suporenus (VEGF), arperauuio TpoMOOIMTOB M HapaMeTpbl BTOPUYHOIO T'€éMOCTa3a. 3a HOPMY
MPUHATHI TTOKa3aTenu KpoBH 20 MPaKTUYECKH 3JJOPOBBIX JIUII.

PesyasbTatsl. [Ipu cpaBHuTensHOM aHanu3e MPT naHHBIX yCTaHOBIEHO, YTO B OCHOBHOM IpyMIIe y
100% mnanueHToB BbIsiBIeHA LiepeOpanbHas Mukpoanruonatus (LUIMA) npotusB 46% — B rpymie
cpaBuenus (p=0,002). B o6eux rpynmnax HaOMIOAAIOTCS TUMNCPIUIUACMUS, JIOCTOBEPHOE
Bo3pacTanue KoHueHTpauuu [CAM-1 OTHOCHTEIBHO HOPMBI. Y IalMEHTOB OCHOBHOW TPYIIIBI
BBISIBJICHO CYIIECTBEHHOE IOBBIIIEHUE CTENEHH arperanyy TPOMOOLMTOB MpPH HCIOJIb30BaHUU
uHaykTopa arperaiun AJ/1®, cogepxanus pudpunorena u VEGF na 58%.

3akJ/royeHue. Y BcexX MallMEHTOB ¢ KIIMHUYECKUMU MposBiieHusMU XM Ha (poHe cTeHo3upyrolero
arepockiepo3a oOHapyxkeHo pa3ButHe LIMA, compoBokigaeMasi IOBBIIIEHHEM aTEPOTeHHOTO U
TPOMOOT€HHOTO MMOTEHIIMAJIOB KPOBH, a/IF€3MOHHON aKTUBHOCTHU 3HJIOTEIHAIBHBIX KJIETOK, POCTOM
IIPOHUIIAEMOCTHU COCYAUCTOM CTEHKH.

DISORDERS OF ENDOTHELIAL FUNCTION AND HEMOSTASIS SYSTEM IN CEREBRAL
ATHEROSCLEROSIS AND WITH CHRONIC CEREBRAL ISCHEMIA

Pashkouskaya 1.D., Nechipurenko N.I., Novikova L.N., Yuditskaya V.M.

Republican Research and Clinical Center of Neurology and Neurosurgery, Minsk, Belarus
irenapass@mail.ru

The aim of this study was to conduct a comparative analysis of lipidogram parameters, the level of endothelial
cell adhesion molecules, platelet aggregation and hemostasiogram in patients with stenosing atherosclerosis,
associated with chronic cerebral ischemia (CCI) and without CCI.

Methods. A 31 patients with atherosclerosis were examined, with the formation of the main group (with
clinical manifestations of CCI, n=18) and the comparison group (without CCI, n=13). All patients had
atherosclerotic plaques in the internal carotid artery with a stenosis degree to 30 (25; 50)%. Lipid spectrum
parameters, ICAM-1 and VEGF concentrations, platelet aggregation and secondary hemostasis parameters
were studied.

Results. MRI showed that 100% of patients in the main group had cerebral microangiopathy (CMA) versus
46% in the comparison group (p=0.002). Both groups showed hyperlipidemia and a significant increase in
ICAM-1 concentration relative to the norm. Patients in the main group showed an increase in the degree of
platelet aggregation when using the ADP aggregation inducer, and fibrinogen and VEGF content by 58%.
Conclusion. Patients in the main group showed the development of CMA, accompanied by an increase in
the atherogenic and thrombogenic potential of the blood, as well as the adhesive activity of endothelial cells,
and an increase in the permeability of the vascular wall.
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BJIMSTHUE OCMOTHUYECKOM HATPY3KH HA MOP®OMETPUYECKHUE
IMOKA3ATEJIM SPUTPOIIATOB LBIILIAT IO JEHCTBUEM AHTUMHKPOBHBIX
ITPEITAPATOB U KOPMOBOM JJOGABKHA

Hpucuerii A.A.12, Iloranosa M.C.2, Uypkuna 51.B.?

lOI'BHY «DenepanbHblii Hay4dHbIi HEHTp — Beepoccuiickuii HaydHO-HCCIEN0BATENbCKUM HHCTHTYT
skcniepuMeHTaibHON BetepuHapuu uM. K.M. Ckpsouna u S.P. KoBanenko Poccuiickoii akamemun
Hayk», benropoackuii ¢punman, benropon, Poccus

2prAOY BO «benropoAckuil  roCyIapCTBEHHBIM  HAIMOHAJIBHBIM  KMCCIIEI0BATEIbCKUN
yHuBepcureT», benropon, Poccus

andreyprisny@gmail.ru

Hesablo paHHOro wucciaeloBaHUsA ObUIO M3y4YEHHME BIUSHHMS AHTUMHUKPOOHBIX IpernapaTroB H
AMHHOKHMCIIOTHOM KOPMOBOH J100aBKM Ha MOP(POMETPUUECKHE TTOKA3aTENN SPUTPOLIUTOB IBITUIAT B
YCJIOBUAX OCMOTHYECKOM Harpy3KH.

Metoabl. OcyliecTBIEHbl TPU CEPUU IKCIEPUMEHTOB, B XOJI€ KOTOPBIX LBIUIATA B TEYEHHUE MATU
CYTOK IOJy4alld ¢ BOJOMW: mpemnapaTbl U3 Ipynnsl cynb(aHumiaMuaoB (rpynmna 1), mpenapaTsl U3
rpynmsl  HUTpo(dypaHoB (rpymma 2), KoMIuleKc aMmuHOKucioT (rpymma 3). [lo okoHwanum
BbINTaWBaHUs ONPEEIIN MOPPOMETpUUECKHUE TapaMeTPbl SPUTPOLIMTOB U SPUTPOLIMTAPHBIX SAEP.
Pe3ysabTaThl. YCTaHOBIEHO, YTO HAWMEHBIINE W3MEHEHHS MOP(HOMETPHUYECKHX IMapaMeTpoB B
TMIIOTOHUYECKON cpejie OKa3alu S3pUTPOLUTHI ITUI] ONBITHBIX TPYII 10 CPABHEHUIO C MHTAKTHOM.
W3meHnenue miomaaeld KIETOK W SAEep IMOJA BIMSHUEM OCMOTHMYECKON Harpy3ku HpPUBOJWIO K
KoJIEOaHUAM SAEPHO-IIMTOIIA3MAaTHYECKOTO OTHOILEHHSI, YTO OCOOCHHO BBIPAXKEHO B rpymne 2. Y
LBIIUIAT TPYIIIBI 3 OTMEUEHA CUHXPOHHOCTD PEAKIUI KIETKU U pa.

3akuiouenue. lcronb3oBaHue BHYTPUKJIETOUHOTO MeMOpaHHOTro OacceifHa M U3MEHEHHS,
CBSI3aHHBIE C TPAHCIOPTOM MOHOB U BOJbI, IPEIOTBPALIAIOT TE€MOJIN3 U MO3BOJISIET PEryIMpOBaTh
00BbeM siiep NMPH arpecCUBHOM JIeHCTBUM (PapMaKOJIOTHYECKUX areHTOB.

EFFECT OF OSMOTIC LOAD ON MORPHOMETRIC PARAMETERS OF CHICKEN
ERYTHROCYTES UNDER THE INFLUENCE OF ANTIMICROBIAL DRUGS AND FEED
ADDITIVES

Prisnyi A.A.*?, Potapova M.S.2, Churkina Y.V.2

Federal Scientific Centre — All-Russian Research Institute of Experimental Veterinary Medicine named after
K. I. Scriabin and Ya. R. Kovalenko", Belgorod, Russia

2Belgorod National Research University, Belgorod, Russia

andreyprisny@gmail.ru

The aim of this study was to study the effect of antimicrobial drugs and amino acid feed additives on the
morphometric parameters of chicken erythrocytes under osmotic stress.

Methods. Three series of experiments were carried out, during which chickens were treated with water for
five days: preparations from the sulfonamide (group 1), preparations from the nitrofuran (group 2), and a
complex of amino acids (group 3). At the end of soldering, morphometric parameters of erythrocytes and
erythrocyte nuclei were determined.

Results. It was found that the smallest changes in morphometric parameters in the hypotonic environment
were demonstrated by the erythrocytes of birds of the experimental groups compared with the intact one.
Changes in the areas of cells and nuclei under the influence of osmotic load led to fluctuations in the nuclear-
cytoplasmic ratio. This was especially pronounced in group 2. In group 3 erythrocytes, synchronicity of cell
and nucleus reactions was noted.

Conclusion. The use of an intracellular membrane pool and changes associated with the transport of ions and
water prevent hemolysis and allow for the regulation of the volume of nuclei under the aggressive action of
pharmacological agents.
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IMPOHUIIAEMOCTb SPUTPOIIMTAPHOI MEMBPAHBI B. BOMBINA B YCJIOBHSAX
PA3HbBIX TEMIIEPATYP HUHKYBALIUU

Pourynkuna U.C. 2, Yepussekux C.J0.1

I®rAOY BO «benropoAckuil  rOCyAapCTBEHHBIM  HAIIMOHAJIBHBIA  HMCCIIEA0BATEIbCKUM
yHuBepcurer», benropon, Poccus

20I'BY «DenepanbHblii HEHTP OXpaHbl 3I0POBBS KUBOTHBIX», benropon, Poccust
roshupkina.is@yandex.ru

Heabio uccienoBanus ObUIO M3Yy4YCHHE MPOHHMIIAEMOCTH MeMOpaHbl sputpouuToB B. bombina B
YCIIOBHUSX Pa3HBIX TEMIIEPATyp UHKYOAIIUH B OIbITaX iN Vitro.

Metoabi. OLieHKa TPOHUIIAEMOCTH IPUTPOIIUTAPHBIX MEMOpaH Oblia MPOBEIeHA C UCTIOIB30BaHUEM
MeTO0J1a MOUYEeBUHHOTO remonu3a. CooTHomeHue pacteopa moueBunsl (1,8%) u duspactsopa B 1, 2,
3,4,5, 6 u7 pazBeaeHusx cocTaBisuio coorBeTcTBeHHO 40:60, 45:55, 50:50, 55:45, 60:40, 65:35 u
quCThIi pacTBOp MoueBuHbI (100% remonu3). Kposs B. bombina unkybuposanu B Teuenue 120 Mun
npu koHTpobHOM (20°C), monmxkenHo# (5°C) u nossieHHO# (40°C) TemnepaTypax B yCIOBHIX 1N
vitro.

PesyabTaThl. YcTaHoBieHo, uro y sputpormroB B. bombina mponuiaemMocts MeMOpaHBI
JMHAMHYHO yBEeNMYHBAJIach ¢ 1 1Mo 6 pa3BefeHHe MpU MOHWKEHHOMN U MOBBIIICHHOHN TeMIepaTypax
nHKkyOauuu B 4,8 u 3,5 pasa. [Ipu KOHTPOJIbHON TeMIlepaType HHKYOAllMu JUHAMUYHOE YBEIUUEHUE
MOKa3aTesl MPOHUILIAEMOCTH MEMOpaHbI APUTPOLIUTOB oTMeuanu ¢ 1 o 3 paszsenenue B 2,1 pasa, B 4
pa3BeICHUH TPOM3OINIO €r0 CHIKEHHE B 2,3 pasza MO0 CPaBHEHHIO C 3 pa3BelCHHEM, B 5 U 6
pa3BeICHUAX 3HAUCHHE M3y4aeMOro Iokasareid yBenuuuiock Ha 53,2% u 49,2% cooTBETCTBEHHO
10 CPAaBHEHUIO C 4 pa3BEACHUEM.

3akirouenue. [Tpu nonmwkenHoi 10 5°C u nossimeHHo# 10 40°C TemnepaTypax HHKYOAlUU KIETOK
KpPOBHU C TIOBBIIIEHUEM KOHIIGHTpauu MouyeBUHBI (10 1,8%) peructpupoBanu JTUHAMHUYHOE
yBEJIMYEHHE MPOHHUIIAEMOCTH SPUTPOIIUTApHON MeMOpaHbl B. bombina, mpu temmepatype 20°C —
OJIHO3HAYHOMW JUHAMUKH HE YCTaHOBJICHO.

PERMEABILITY OF THE ERYTHROCYTE MEMBRANE OF B. BOMBINA AT DIFFERENT
INCUBATION TEMPERATURES

Roshchupkina I.S. !, Chernyavskikh S.D.

!Belgorod State National Research University, Belgorod, Russia

roshupkina.is@yandex.ru

The aim of the study was to study the permeability of the erythrocyte membrane of B. bombina under
conditions of different incubation temperatures in in vitro experiments.

Methods. The permeability of erythrocyte membranes was assessed using the method of urea hemolysis. The
ratio of urea solution (1.8%) and saline solution in 1, 2, 3, 4, 5, 6 and 7 dilutions were respectively 40:60,
45:55, 50:50, 55:45, 60:40, 65:35 and a pure urea solution (100% hemolysis). B. bombina blood was incubated
for 120 min at control (20 °C), lowered (5 °C) and elevated (40 °C) temperatures in vitro.

Results. It was found that in B. bombina erythrocytes, membrane permeability increased dynamically from 1
to 6 dilutions at low and elevated incubation temperatures by 4.8 and 3.5 times. At the control incubation
temperature, a dynamic increase in the erythrocyte membrane permeability was observed from dilution 1 to 3
by 2.1 times, in dilution 4 it decreased by 2.3 times compared to dilution 3, in dilutions 5 and 6 the value of
the studied indicator increased by 53.2% and 49.2%, respectively, compared with dilution 4.

Conclusion. At temperatures of incubation of blood cells lowered to 5 © C and elevated to 40 ° C with an
increase in urea concentration (up to 1.8%), a dynamic increase in the permeability of the erythrocyte
membrane of B. bombina was recorded, at a temperature of 20 © C — no unambiguous dynamics was
established.

© Pomynkuna U.C., Yepusisckux C. /1., 2025
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OLHEHKA MAPAMETPOB MUKPOLUUPKYJISALIUU U EE PET'YJATOPHBIX
MEXAHM3MOB B YCJIOBUAX JO3UPOBAHHON YMCTBEHHOM HAI'PY3KH
Pycramos A.P.

OI'bOY BO «SpocnaBckuii rocy1apCTBEHHBIN MEIaroriueCKuii YHUBEPCUTET

nMm. K. 1. Ymmmuckoro» Apocnasns, Poccus

a.r.rustamov@yandex.ru

Leabio HacTOAIIETO KCCIEIOBAaHUS ObUIO U3YYHUTh BIUSHUE JO3UPOBAHHON YMCTBEHHOW HArpys3Kku
Ha COCTOSIHME KOYKHOIO MUKPOKPOBOTOKA M MEXAHU3MOB €T0 PETYJISALHH.

Metoabl. B uccinenoBanuu npuHsuid ydactue 13 mpaBOpYKHX MPaKTHUYECKH 3A0POBBIX MYXKYHMH
I0OpOBOJBIIEB B Bo3pacTe OT 17 mo 20 neT, KOTopbie B TeUEHHE 33JaHHOTO BPEMEHU BBITIONHSIIN 3
BUJA YMCTBEHHOU JesaTenbHOCTH. COCTOSHUE MHUKPOLUPKYJISIUU OLEHUBAIM METOJIOM Ja3epHON
JOTTUIEPOBCKON (PIIOyMETpUM C TOMOIIBI0 2 TMOPTATUBHBIX aHainu3zatopoB JIASMA-IID (HIIII
«JIABMA», MockBa), KOTOpbIe. (PUKCHPOBAIIU CUMMETPHUYHO Ha KOXKe Ji0a.

PesyabTarpl. CTaTUCTUYECKH 3HAUYMMOE YBEJIWYCHHE MEp(y3ud OTMEUYEHO TOJIBKO B JICBOM
nonymapuu: Ha 51%, 42% u 50% (p<0,05) npu BBHIIOJIHEHWHM MAaTEMaTHYECKOTO CYeTa, TecTa
ToppeHca u nenke W3 IMJIACTHIIMHA, COOTBETCTBEHHO. HYTpMTHBHBIN KPOBOTOK BO3pOC C 00EUX
CTOpOH, 0OoJiee BBIPAXKEHHBIN MPHUPOCT 3aUKCUPOBaH UId IpaBoro moiymapus (Ha 76%, 91% u
110%, p<0,001) mpu cuere, BBHINOJIHEHMM Tecta ToppeHca M JENKe, COOTBETCTBEHHO. [lpum
MaTEMaTHYECKOM CYeTe Iepepacipe/ie]ieHHe MHKPOKPOBOTOKAa 00ECleYyrMBaIOCh B OCHOBHOM
aKTUBalLlMEN peCIMpPaTOPHBIX KoJieOaHU, Y BBIIOJIHEHNH TecTa ToppeHca U JIeNKe U3 IIIaCTHIINHA
CYLIECTBEHHO BO3POCIIU aMIUIUTYAbI PECIIMPATOPHBIX U MUOTEHHBIX OCIMIUISIIIMA MUKPOIUPKYIISIIUN
B KOKE JICBOK W IIPaBOM CTOPOHEI JI0A.

3akiouenue. J[03MpOBAHHBIE YMCTBEHHBIE HArPy3KH MPUBOAAT K CTATUCTHYECKH 3HAUMMOMY
YBEJIMUEHUIO HYyTPUTUBHOTO KPOBOTOKA, POCTY aMIUIUTY/I MUOTE€HHBIX U JIbIXaTEIbHBIX OCLMIUISIINN
B MUKPOIIMPKYJISATOPHOM PYCIIe KOXKH JI0a.

ASSESSMENT OF MICROCIRCULATION PARAMETERS AND ITS REGULATORY
MECHANISMS UNDER CONTROLLED MENTAL LOAD

Rustamov A.R.

Yaroslavl State Pedagogical University named after K.D. Ushinsky, Yaroslavl, Russia
a.r.rustamov@yandex.ru

Title: The Effect of Controlled Mental Load on Cutaneous Microcirculation and its Regulatory Mechanisms.
Methods: The study involved 13 right-handed, practically healthy male volunteers aged 17 to 20 years, who
performed 3 types of mental activities for a specified period. Microcirculation status was assessed by laser
Doppler flowmetry using 2 portable LAZMA-PF analyzers (NPP “LAZMA,” Moscow), which were placed
symmetrically on the skin of the forehead.

Results: A statistically significant increase in perfusion was noted only in the left hemisphere: by 51%, 42%,
and 50% (p < 0.05) during mathematical calculation, the Torrance test, and clay modeling, respectively.
Nutritive blood flow increased on both sides, with a more pronounced increase recorded for the right
hemisphere (by 76%, 91%, and 110%, p < 0.001) during calculation, the Torrance test, and clay modeling,
respectively. During mathematical calculation, the redistribution of microcirculation was mainly provided by
activation of respiratory oscillations, while performing the Torrance test and clay modeling significantly
increased the amplitudes of respiratory and myogenic oscillations of microcirculation in the skin of the left
and right sides of the forehead.

Conclusion: Controlled mental loads lead to a statistically significant increase in nutritive blood flow and an
increase in the amplitudes of myogenic and respiratory oscillations in the microcirculatory bed of the forehead
skin.

© Pycramos A.P., 2025
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OCOBEHHOCTHU PUTMOI'PAMMBI CTYAEHTOK, ITPOKNBAIOILINX HA
TEPPUTOPUSIX C PASHBIMH DKOJOI'MYECKUMM YCJIOBUSMHU

Ckoposson M.C. !, Yepnsasckux C.J. !

I®rAOY BO «benropoAckuil  rOCyAapCTBEHHBIM  HAIMOHAJIBHBIA  HMCCJIEA0BATEIbCKUN
yHuBepcurer», benropon, Poccus

Skorozvon@bsuedu.ru

Heablo nccienoBanus ObUIO U3YyYEHHE PUTMOTPAMMBI CTYIEHTOK, MMPOKUBAIOIINX HA TEPPUTOPHSIX
C pa3HBIMU 3KOJIOTUYECKUMH YCIOBUSMHU.

MeTtoabl. b1 mpoBesieH aHanu3 pUTMOrPAMMBI CTYJCHTOK IO mokaszarensM R-R min, R-R max,
RRNN, SDNN, RMSSD u pNNS50, momydeHHBIM ¢ TTIOMOIIBIO IporpaMMHOro odecrneueHus «Ilomm-
Crnektp-Putm» (OOO «Heitpocodt», r. IBaHOBO). CTYIeHTKH KOHTPOJIBHOM | rpymmbl mposkuBaiu
B UepHsiHCKOM paiione, onbiTHOM || — B [IlebeknHckoM ropoackoM okpyre benropoackoit obmactu.
Pe3yabTaThl. YcTaHoBieHO, 4To y ucnbiTyeMbiX || rpynmel mokazarenu R-R min u R-R max 6buim
Bbiue Ha 13,66% u 12,21% (p<0,05) B cpaBHeHUM ¢ ucHbITyeMbIMU M3 | rpynnbsl. 3HaueHue
nokaszatenst RMSSD, xapakrepusyroniero KOHTpOJb mapacummnaruyeckoro otaena BHC nan
PUTMUYHOCTBIO CHHYCHO-TIPEICEPAHOTO y3J1a MPOBOASIIEH CUCTEMBI cepilia, Obu1o Bhie Ha 43,13%
(p<0,05), yem B KoHTpoie. [lokazaTenp, XapaKTEepHU3YIOIIUNA IO COCETHUX «HOPMAIbHBIX)
untepBasioB R-R (pNNS50) Bo Il rpynne ucnbiTyembix Obul Takke Bblle, yeM B | — Ha 40,22%
(p<0,05).

3akJ/r04eHue. Y CTaHOBIJIEHO, UTO y UCTIBITYeMbIX U3 [Ile0eKnHCKOro ropoJICKOro OKpyra rnokasaTesiu
R-R min u R-R max, RMSSD, pNN50 Obu11 BbIllIe, 4eM Yy CTYACHTOK M3 UepHsHCKOro paiioHa
benropoackoil  obmactu, XapaKTEpPU3YIOIIMXCS  YPAaBHOBEIIEHHOCTHIO  CHUMIIATUYECKOIO U
MapacUMIIaTUYECKOT0 OT/AEJIOB BET€TATUBHON HEPBHON CUCTEMBI.

FEATURES OF THE RHYTHMOGRAM OF FEMALE STUDENTS LIVING IN
TERRITORIES WITH DIFFERENT ENVIRONMENTAL CONDITIONS
Skorozvon M.S.%, Chernyavskikh S.D.!

!Belgorod State National Research University, Belgorod, Russia
Skorozvon@bsuedu.ru

The aim The purpose of the study was to study the rhythmograms of female students living in
territories with different environmental conditions.

Methods. The rhythmogram of female students was analyzed according to the indicators R-R min,
R-R max, RRNN, SDNN, RMSSD and pNN50 obtained using the software "Poly-Spectrum-Rhythm™
(LLC "Neurosoft", Ivanovo). The students of the control group I lived in the Chernyansky district,
the experimental group Il — in the Shebekinsky urban district of the Belgorod region.

Results. It was found that the R-R min and R-R max values in the subjects of group Il were higher
by 13.66% and 12.21% (p<0.05) compared with the subjects from group I. The value of the RMSSD
index, which characterizes the control of the parasympathetic division of the ANS over the
rhythmicity of the sinus-atrial node of the cardiac conduction system, was 43.13% higher (p<0.05)
than in the control. The indicator characterizing the proportion of neighboring "normal” R-R intervals
(PNN50) in the Il group of subjects was also higher than in the | — by 40.22% (p<0.05).
Conclusion. It was found that the subjects from the Shebekinsky urban district had higher R-R min
and R-R max, RMSSD, pNN50 than the students from the Chernyansky district of the Belgorod
region, characterized by the balance of the sympathetic and parasympathetic parts of the autonomic
nervous system.

© Ckoposson M.C., Yepnsisckux C.[1., 2025
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IOPEKTUBHOCTb IPUMEHEHUSA ME3EHXUMHBIX CTBOJIOBBIX KJIETOK JIJISL
BOCCTAHOBJIEHUSI MO3IOBOM IIUPKYJISIIIUU IIOCJIE TPAH3UTOPHOM
HUILIEMUN

CoxkosoBa U. b.

WNucturyt dpusnonorun um. U. I1. IlaBnoBa PAH, Caukr-Ilerepoypr, Poccus
SokolovalB@infran.ru

Heab: nokazarb 3pPeKTUBHOCTD TPaHCIUIAHTAIIMM ME3EHXHUMHBIX CTBOJIOBBIX KieTok (MCK) npu
BOCCTAHOBJIEHHMM MO3TOBOW HUPKYJISLUU Y KpbIC ITOciIe TpaH3uTopHoi uiemuu (TH).

MeTtoabl. PaboTa npoBeneHa Ha kpbicax - camuax Wistar. beimo copmupoBano 3 rpymmsr: Ne 1-
noxknoonepupoBanubie (JIO) kpsbickl, Ne 2 - kpbicel mocne TH, Ne 3 — kpoicel nocne TU u BBeaeHus
MCK. Mogenb TU: 12-MuHyTHOE NiepeKaTie COHHBIX apTepuil ¢ moHmxkenuem A/l 1o 45 mm pr. cT.
MCK BBOAMIIM B XBOCTOBYIO BeHY uepes3 2 yaca nocie TU. Uepes 21 cyTku nprmXKu3HEHHO U3ydalln
napaMeTpsl HUPKYISIUU B KOPE TOJIOBHOIO MO3Ta € MOMOIIBI0 MHOTO(YHKIIHOHATBHOTO Ja3€pPHOTO
nuarsoctryeckoro komiuiekca JIAKK-M.

PesyabraTel. B rpynne Ne 2 nepdysus (IIM) u cpeaHekBagpaTUYHOE OTKJIOHEHHUE (Gnv) OBLIH
cHIKEHbI B 1,2 pa3a u B 1,3 pa3za coorBeTcTBeHHO 10 cpaBHeHUIO ¢ JIO. DHpoTtenuanbHast Axopw
(HOpMHpOBaHHAs aMIUIUTYAa KOoJIeOaHH cocyAucToM cTeHKH) B rpynne Ne 2 moHmxkanack B 1,3 pasa,
a sHJoTenuanbHbIi ToHyC (T) noBeimancs B 1,5 pasa; HeliporeHHast Auopw IOHMXKANIACH B 1,3 pasa, a
HeliporenHbli T noBbimancs B 1,3 pasza; muorennsiil T noBbimancs B 1,4 paza otHocutensHo JIO.
[Tocne TH 3HAYUMO MOHIKAJICSA YPOBEHb CaTypaldi KPOBU MUKPOLUPKYISITOpHOTO pycia (SO2) u
MOBBIIIAJICA WHIEKC OTHOCHTENHHOW Mepdy3MOHHON caTypaluy KUCIOpPOJa B MHKPOKPOBOTOKE
(Sm). B rpymme Ne 3 Bce BbIlICHa3BaHHbBIE TAPAMETPBI COOTBETCTBOBAIIM TaKOBBIM y JIO KpbIC.
3akiouenue. BuyrpuBenHas tpancruiantauus MCK, npoBeneHHas B 1eHb MoaenupoBanus TU,
yepe3 21 cyTKM 1NO3BOJIMJIA TOJHOCTBIO COXPAHWUTh W/WJIM BOCCTAHOBHUTH LUPKYJSALHUIO B KOpe
TOJIOBHOT'O MO3T'a HAa YPOBHE KOHTPOJIbHBIX JKHUBOTHBIX.

EFFICACY OF MESENCHYMAL STEM CELL APPLICATION FOR THE
RESTORATION OF CEREBRAL CIRCULATION AFTER TRANSIENT ISCHEMIA

I. B. Sokolova

Pavlov Institute of Physiology, Russian Academy of Sciences, St. Petersburg, Russia
SokolovalB@infran.ru

Objective: To demonstrate the effectiveness of mesenchymal stem cell (MSC) transplantation in
restoring cerebral circulation in rats after transient ischemia (T1). Methods: The study was
conducted on male Wistar rats divided into three groups: Group 1 — sham-operated (SO) rats, Group
2 —rats after T1, Group 3 —rats after Tl and MSC administration. The T1 model involved a 12-
minute occlusion of the carotid arteries with a reduction in blood pressure to 45 mmHg. MSCs were
injected into the tail vein 2 hours after T1. Twenty-one days later, cerebral circulation parameters in
the cortex were assessed in vivo using the multifunctional laser diagnostic system LAKK-M.
Results: In Group 2, perfusion (PM) and its standard deviation (opm) Were reduced by 1.2 and 1.3
times respectively compared to the SO group. Endothelial Anorm (normalized amplitude of vascular
wall oscillations) in Group 2 was decreased by 1.3 times, while endothelial tone (T) increased by
1.5 times; neurogenic Anorm decreased by 1.3 times and neurogenic T increased by 1.3 times;
myogenic T increased by 1.4 times compared to SO. After TI, there was a significant decrease in
microcirculatory blood oxygen saturation (SO, ) and an increase in the relative perfusion oxygen
saturation index (Sm). In Group 3, all aforementioned parameters were comparable to those in the
SO group. Conclusion: Intravenous transplantation of MSCs performed on the day of TI modeling
allowed for complete preservation and/or restoration of cerebral cortical circulation to control levels
by day 21 post-ischemic event.
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JNEVCTBHUE PA3HBIX TEMIIEPATYP HHKYBAIIUU HA MUKPOBSI3KOCTD
MEMBPAHBI OPUTPOIIUTOB C. CARPIO

Yepuasekux C.J0.1

IrAOY BO «benropoAckuil  roCyIapCTBEHHBIM  HAIIMOHAJIBHBIM  KMCCIIEI0BATEIbCKUN
yHuBepcurer», benropon, Poccus

Chernyavskikh@bsuedu.ru

Heabio uccnenoBanus ObUIO U3yYEHHE OTHOCUTENILHON MUKPOBSI3KOCTH MeMOpaH 3putpouutoB C.
carpio mocie HHKYOAlUH MPU pa3HbIX TEMIIEpaTypax.

Mertoabl. bouta mpoBeneHa o1ieHKa OTHOCUTEIBHON MUKPOBSI3KOCTH MEMOPaH 3pUTPOILIUTOB B 30HAX
OenoK-TUNUAHBIX KOHTAaKTOB Fa/FM(2g6) 1 B nmmuanom Oucnoe Fa/Fm(sss) meromom narepanbHON
mnd¢y3uu ruapododHoro 30aaa upeHa (CisHio). KpoBs ppid nHKYOHpPOBaIK B TEYEHHE ABYX YaCOB
npu KoHTpoabHOHU (20°C), nonnxkenHoi (5°C) u noseiieHHoM (40°C) Temneparypax.
Pe3yabratbl. YcranosieHo, uyto y C. carpio kak cHiwkenue g0 5°C, tak u mnossieHue 10 40°C
TEMIIEPATypbl HHKYOAIIMH CIIOCOOCTBOBAJIO YMEHBIICHUIO KOA(D(HUIIMEHTa SKCUMEPU3alUY TUPEHA
Fa/FM(334), XapakTepu3yrOIero MUKPOBSA3KOCTh JUIMHIHOTO OUCIOS SPUTPOLIMTAPHBIX MEMOpaH Ha
21,05% (p<0,05) u 44,42% (p<0,05), COOTBETCTBEHHO, 110 CPABHEHUIO C MHKYOAIMEH KJIETOK MpPH
temreparype 20°C. 3nauenue kodpdunuenta Fa/Fmgs), XapakTepusyromero MHKPOBI3KOCTb
MEMOpaHbI B 30HE OCIIOK-JIMITHIHBIX KOHTAKTOB, Takke ObUTO HUXE Ha 26,16% (p<0,05) u 52,26%
(p<0,05), xak mocne CHUXEHHs, TaK U TOCJIE MOBBIIICHHUS] TEMIEPATyphl AKCIO3UIUN KPACHBIX
KJ1eToK kposu C. carpio, ueM B KOHTPOJIE.

3akirouyenue. CHmwkenue 10 5°C u nosbimenue 10 40°C teMrieparypbl HHKYOAI[MH KJIETOK KPOBU
CIOCOOCTBOBAJIO YMEHBIICHHUIO KOI(D(PHUIIMEHTOB OTHOCUTEIHLHOW MHKPOBS3KOCTH MEMOpPaHbI

sputpouuToB C. Carpio mo cpaBHEHHIO C MHKyOalueid KIETOK MpU KOHTPOJBHOW TeMIepaType
(20°C).

THE EFFECT OF DIFFERENT INCUBATION TEMPERATURES ON THE
MICROVISCOSITY OF THE ERYTHROCYTE MEMBRANE OF C. CARPIO
Chernyavskikh S.D.?

!Belgorod State National Research University, Belgorod, Russia
Chernyavskikh@bsuedu.ru

The aim of the study was to study the relative microviscosity of C. carpio erythrocyte membranes
after incubation at different temperatures.

Methods. The relative microviscosity of erythrocyte membranes in the zones of protein-lipid contacts
Fe/Fmesgs) and in the lipid bilayer Fe/Fmsz4) was evaluated by lateral diffusion of a hydrophobic
pyrene probe (CisH10). Fish blood was incubated for two hours at control (20°C), low (5°C) and
elevated (40°C) temperatures.

Results. It was found that in C. carpio, both a decrease to 5°C and an increase to 40°C in incubation
temperature contributed to a decrease in the pyrene eximerization coefficient Fe/Fmas), which
characterizes the microviscosity of the lipid bilayer of erythrocyte membranes by 21.05% (p<0.05)
and 44.42% (p<0.05), respectively, compared with cell incubation at a temperature of 20° C. The
value of the Fe/Fmss), Which characterizes the microviscosity of the membrane in the zone of
protein-lipid contacts, was also lower by 26.16% (p<0.05) and 52.26% (p<0.05), both after a decrease
and after an increase in the exposure temperature of C. carpio red blood cells than in the control.
Conclusion. A decrease to 5°C and an increase to 40° C in the incubation temperature of blood cells
contributed to a decrease in the relative microviscosity coefficients of the erythrocyte membrane of
C. carpio compared with the incubation of cells at a control temperature (20° C).
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NYYEHUME POJIA ®OPMbI DPUTPOIIUTOB B MEXAHU3ME UX AT'PEI' AU
Hlepemernen HO.A.

OI'bOY BO  «lIpuBomkckuil ucclen0BAaTENbCKUN MeAUIMHCKUN yHUBepcuTeT» M3 Poccuu,
Hwxuuii Horopog (Poccust)

ya.sher777@rambler.ru

Lesbl0 JaHHOTO WCCIEAOBAHUS SBUJIOCH M3YYEHUE POIH (OPMBI SPUTPOLIUTOB B MEXAHHU3ME HX
arperauu.

Metoabl. MeTo0M CBETOBOW MHUKPOCKONMM M3Y4YEH MPOLIECC arperanuy 3pUTPOLUTOB YEIOBEKA.
CycneH3uo OTMBITBIX 3PUTPOLMTOB MOMEIIAIM Ha IMpeIMEeTHOE CTekJIo. B kammo cycneH3uu
omyckanu o0wvexkTuB 100* m mpu oOmem ysenmuenun 1000X wu3yyanum mpouecc arperamuu
SPUTPOLMTOB MOCIIE 100aBICHUs K HUM ayTOJOrHYHO miua3msbl U 3% pactBopa aekcrpana 70 x/la.
Pesyabrarel. [lpu 1nomemieHUH CyCNEH3UM JPUTPOLUTOB MEXKAY JBYMsI CTEKISTHHBIMU
MOBEPXHOCTSAMU  3PUTPOLUTHl HaOmonanu 3(@exkr cTexksia: >pUTPOLUTHI  TEPSIOT  CBOIO
JBOSIKOBOTHYTYIO JMCKOMAATIBHYIO (OpPMY M TpeBpamaroTcs B dXuHOUUTHL [locie mobamieHus
ayTOJOTMYHOW TIUIa3Mbl K SXMHOLUUTAM M HHTEHCUBHOIO IIEPEMELIUBAHMUS POHCXOIUIIO
IIPEBPALICHUE UX B JUCKOLMTHI, @ 3aT€M B CTOMATOLUTHI. [lociie 3Toro cToMaTonuTsl 00bEIUHAIOTCS
B arperaTbl B BUJI€ MOHETHBIX CTOJOMKOB. J[o0aBieHue K 3XMHOLMTAM pacTBopa jekcTpana 70 He
MIPUBOAMIIO K M3MEHEHUIO UX (JOPMBI U arperaiuy KIeTok. B To ke Bpems no6aBineHne aap0ymMuHa
K 9XMHOLIMTaM BOCCTaHABJIMBAJIO IUCKOMIAIbHYIO (POPMY KJIETOK U IIPEBPAILAIO UX B CTOMAaTOLUTHI.
BeracHeno, uto mocie no0aBieHHE pacTBOpa AekcTpaHa 70 K cTOMAaTOIMTaM IPOUCXOAWIA HX
cuiipHas arperanus. OGpaboTKa 3XMHOLMTOB TPUIICHHOM HE BOCCTAHABIIMBaIA (OPMY SIPUTPOLIUTOB,
HO BBbI3bIBaJIa CUJIbHYIO arperaiuio 3XUHOLMTOB, HHAYLIMPOBaHHYIO JeKkcTpaHoM 70.

3akuouenue. TakuM 00pa3oM MOMyYEeHHbIE HAMU JIaHHBIE CBHJIETENBCTBYIOT O TOM, YTO IEpen
arperanyeil 3pUTPOLIUTOB B AayTOJIOTMYHOM IIa3Me€ U pacTBope AekcrpaHa 70 IpOUCXOAUT
Tpanchopmanyst (GOpMBI SPUTPOLMTOB: JUCKOLUUTHI IMPEBPAILAIOTCS B CTOMATOLUTHL. MOKHO
MIPENIOJIOKHUTD, YTO 00pa30BaHNE CTOMATOLIMTOB CBSI3aHO C HAIIPSKEHUEM C/IBHTa (B HaIlEM cy4yae
C UHTEHCUBHBIM IIEPEMEIINBAHUEM).

THE STUDY OF THE ROLE OF ERYTHROCYTE SHAPE IN THE MECHANISM OF THEIR
AGGREGATION

Sheremet'ev Yu .A.

Volga Region Research Medical University, Ministry of Health of Russia, Nizhny Novgorod (Russia)
ya.sher777@rambler.ru

The aim of this study was to study the role of the shape of red blood cells in the mechanism of their
aggregation.

Methods. The process of aggregation of human erythrocytes has been studied by microscopy.

Results. When a suspension of red blood cells was placed between two glass surfaces of red blood cells, the
glass effect was observed: red blood cells lose their biconcave discoidal shape and turn into echinocytes. After
adding autologous plasma to the echinocytes and intensive mixing, they were converted into discocytes, and
then into stomatocytes. After that, the stomatocytes are combined into aggregates in the form of rouleaux. The
addition 3% of dextran 70 solution to echinocytes did not lead to a change in their shape and cell aggregation.
At the same time, the addition of albumin to echinocytes restored the discoidal shape of the cells and turned
them into stomatocytes. It was found that after adding dextran 70 solution to the stomatocytes, their strong
aggregation occurred.

Conclusion. Thus, our data indicate that before the aggregation of red blood cells in autologous plasma and
dextran 70 solution, the shape of red blood cells is transformed: discocytes turn into stomatocytes.

© Iepemetner 10.A., 2025
97


mailto:ya.sher777@rambler.ru

MUKPOUWPKYNALMA N TEMOPEONOIMA

V]IK 577.3

METO/J ABTOMATU3UPOBAHHOM OLEHKHA CTEIIEHH ATPEI'AIIUA
SPUTPOLIMTOB B AYTOJJOI MYHOM I1JIASME KPOBU

Ilepemerbes 10.A.

OI'bOY BO «lIpuBomKCKHil UCCIEI0BATEIbCKUN MEIUUMHCKUN yHHBepcuteT» M3 Poccun,
Huxnnit Hosropon (Poccus)

ya.sher777@rambler.ru

Heabio nanHOrO HCccnea0BaHUs OblIa pa3padoTKa U anpoOUpoBaHHE METOAa AaBTOMAaTU3UPOBAHHON
OLIEHKHU CTETICHH arperanuy SpUTPOLUTOB B ayTOJIOTMYHOH TJIa3Me KPOBH.

Mertoabl. B pabote ncnosab30Bainu KPoBb 310POBBIX 100POBOJIBIEB U OOIBHBIX CaXapHBIM AMA0ETOM
2-oii crenenu. KpoBps B BakyyMHBIX npoOupkax neHtpudyruposanu npu 3000 o6/MuH B TeueHUE
20 muH. [1na3my u kietku 6eoi KpoBH yOUpaliu, MOcie Yero mia3My CMEUIUBAIN C SPUTPOIIUTAMH.
Kamio 0.25% cmecu 3puTpoLUTOB ¢ I1a3MOM MOMEIIAIN B 10JI€ 3pEHUsI CBETOBOI'O MUKPOCKOIIA, C
MOMOIIBIO HU(POBOI KaMephl MOTydyald u3o0pakeHue mpu obmem yBenuueHuu x200, mpoBoOaMIN
00paboTKy ¥ aHanu3 H300paXEeHHs C MPUMEHEHHEM AITOPUTMOB KOMIIBIOTEPHOTO 3PEHUS,
BU3YaJIM3UPOBAJIM arperupoBaHHble O00JACTU SPUTPOIMTOB U OTAENbHBIC KIETKH, IOKa3aTelb
CTETIEHH arperaldy OJPUTPOLMTOB ONPEICISUIM 3HAYCHHWEM paBHBIM OTHOIICHHWIO IUIOMIAIN
arperupoBaHHBIX K IUIOIIAIA HE arperupoBaHHbIX KiieTok (IllepemerneB u ap.,marent RU 2768194,
2022).

Pesyabrarhl. [lonydyeHHble pe3ynbTaThl IMOKa3ald, YTO CTENEHb arperaluy SPUTPOLMTOB B
ayTOJIOTUYHOW TUTa3Me OOJBHBIX CaxapHBIM JUA0CTOM 2-0i CTeNmeHW B 2-3 pasa BBINIC CTEICHU
arperanuu 3pUTPOLUTOB 30POBBIX TOOPOBOJIBIIEB.

3akiouenue. Takum 00pa3oMm, pe3yabTaThl MPOBEACHHOTO HCCIEIOBAaHMS MOKA3alld, YTO METO]
aBTOMAaTU3MPOBAHHOM OLIEHKH CTETEHH arperalnuy 3pUTPOLUTOB B ayTOJOTMYHOW IJIa3Me KPOBU
SBIISIETCS YIOOHBIM M HAJIS)KHBIM HHCTPYMEHTOM H3MEPEHHSI arperaiui SpUTPOIIUTOB.

A METHOD FOR AUTOMATED ASSESSMENT OF THE DEGREE OF ERYTHROCYTES
AGGREGATION IN AUTOLOGOUS BLOOD PLASMA

Sheremet’ev YU.A.

FSBEI HE Privolzhsky Research Medical University, Nizhny Novgorod, Russia

ya.sher777@rambler.ru

The aim of this study was to develop and test a method for automated assessment of the degree of erythrocyte
aggregation in autologous blood plasma.

Methods. The blood of healthy volunteers and patients with diabetes mellitus of the 2 degree was use in the
work. Blood in vacuum tubes was centrifuged at 3000 rpm for 20 min. Plasma and white blood cells were
removed, after which plasma was mixed with red blood cells. A drop of 0.25% of a mixture of erythrocytes
with plasma was placed in the field of view of a light microscope, an image was obtained using a digital camera
at a total magnification of x200, image processing and analysis were performed using computer vision
algorithms, aggregated areas of erythrocytes and individual cells were visualized, the degree of aggregation of
erythrocytes was determined by a value equal to the ratio of the area of aggregated to the area of non-
aggregated cells (Sheremet'ev et al., patent RU 2768194, 2022).

Results. The results showed that the degree of erythrocyte aggregation in the autologous plasma of patients
with grade 2 diabetes mellitus is 2-3 times higher than the degree of erythrocyte aggregation in healthy
volunteers.

Conclusion. Thus, the results of the study showed that the method of automated assessment of the degree of
erythrocyte aggregation in autologous blood plasma is a convenient and reliable tool for measuring
erythrocyte aggregation.
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HATOT'EHE3 HAPYIIEHUMA MUKPOIIUPKYJISAIAU ITIPU PEBMATUYECKHX
3ABOJIEBAHUAX
H.II. Ilnaxkuna, U.B. /IpsizkenkoBa

OI'bOY BO«WApociaBckuii rocy1apCTBEHHbIA MEIUITMHCKUN YHUBEPCUTET»,. Apociiasib,Poccust
shilkin39@mail.ru

Heabl0 TaHHOIO HCCIENOBaHUS OBLIO BBHIABICHHE OCHOBHBIX IIATOTEHETHYECKMX 3BEHLEB
MUKPOLIUPKYISTOPHBIX HAPYIICHUH MpU peBMaTuueckux 3aboneBanusx (P3).

MeTtoabl BKIIOYAIM HM3yYE€HHE UMMYHHOTO CTaryca, MapKEpOB MOPaXEHHUSI COCYAMCTOW CTEHKH,
MOKa3aTeiell CHCTeMbl TEeMOCTa3a, OWOMHUKDPOCKOIUIO KOHBIOHKTHBBI TIJIA3HOTO  sI0JIOKa,
HEHPOOPTATEMOCKOTHIO, KATHILISPOCKOTIHIO.

PesyabraTel. O6cnenoBano 330 GonpHbix P3 Ompenenenue oO0MmMX U MaplHalbHBIX HHIEKCOB
MUKPOIMPKYJISIIIAA TP OMOMUKPOCKONHH OY/Th0apHOW KOHBIOHKTHUBBI IT0O3BOJMIJIO  BBEISIBUTH
yIEIbHbIA BEC IEPUBACKYJAPHBIX, COCYAUCTBIX M BHYTPUCOCYIUCTBIX HU3MEHEHUU. OTMeueHO
TreHEPAIM30BaHHOE TMOpPaXeHHUE MHUKpococynoB. llpexxae Bcero B mIpolecC BOBIIEKAIOTCA
MOCTKANWUISPHI M BEHYJIbI, 3aT€M 3B€HO OOMEHa-KaWUIAPHI U Jaliee-apTePHOIbl U MPEeKAMUIUISIPHI.
BuyTtpucocynucreie uM3MEHEHHUsI XapaKTepU30BAIUCh arperaueil SpUTPOLUTOB, 3aMeJICHUEM
CKOPOCTH KPOBOTOKa, pa3BUTHEM CTa30B, CJIA[UKUPOBAHUS U MHUKPOTPOMOOBACKYIHUTOB.
BrecocyaucTeie HW3MEHEHMsS] XapaKTEPHU30BAINCH IOSIBJICHUEM I[EPUBACKYJSIPHOTO OTEKa U
remopparuil. [lopakeHuss 4eTKO KOpPPEIUPOBAM C HMMYHONATOJIOTHYECKHMMH HapyIICHUSMU,
aKTUBAIlMEN KJIETOYHOTO M TYMOPAJIbHOTO 3BEHHEB MMMYHHUTETA M TMOBPEXKICHHEM COCYIUCTOTO
SHAOTENHNS, aKTUBALUEH TPOMOOIUTAPHO-COCYIUCTOTO FEMOCTa3a, a TaKKe€ HAJIMYMEM CHHIpPOMA
XpOHUYECKOU runepkoaryisiuuu. [IporpeccupoBanue HapylnIeHU reMOMUKPOIIUPKYIIALNH CB3aHO
C «OKUCJIHUTENBHBIM CTPECCOM», CHIDKEHHEM  (DaKTOpPOB AHTHMOKCHJAHTHOM 3alllUThl KpPOBH,
(barouTapHBIX MMOKA3aTENIEeH U MPOCTAIMKIINHA, & TAK)KE MTPOArPEraHTHHIM JICCTBHEM TPOMOOKCaHa
Y MIPOCTAarjaaHNuHOB.

3akirouyenue. [larorenes MHUKpOLUMPKYISTOPHBIX HapylleHuid npu P3 o0yciaoBieH MMMYyHHBIMHU
HapYIICHUSIMHA C BBIPAOOTKOI aHTUTEN K COCYAMCTOMY JHIOTenuto, aHTuten k HatuHoi J[HK,
KapIUOJIMITMHAM ¥ aHTHHEUTPODUILHBIX [IUTOIJIA3MATUUECKIX aHTUTET.

PATHOGENESIS OF MICROCIRCULATORY DISTURBANCES AT RHEUMATIC DISEASES
N.P.Shilkina, I1.VV.Drjazhenkova

shilkin39@mail.ru

Yaroslavl State Medical University, Yaroslavl, Russia

The aim. To study the basic pathogenetic mechanisms of microcirculatory changes at rheumatic diseases (RD).
Methods. Methods of research included studying the immune status, markers of vascular wall injury,
haemostasiological parameters, conjunctival biomicroscopy, neuroofthalmoscopy, nailfold capillaroscopy.
Results. Complex research is executed at 330 RD patients. Definition of general and partial microcirculatory
indexes has revealed involving in process first of all postcapillaries and venules with their expansion,
enlargement and tortuosity, formation of microaneurysms and occurrence of star venules. Intravascular
changes were characterized by erythrocytic aggregation, development of stasis, sladge-phenomenon and
microthrombovasculitis, the capillary blood flow decreased. Extravascular changes included occurrence of
perivascular hypostasis and hemorrhages.

Conclusion. Patogenesis of microcirculatory lesions at RD is caused by immune disturbances with
development of antibodies to vascular endothelium, native ADN, cardiolipins and antineutrophil
cytoplasmatic antibodies.
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