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I'EMOPEOJIOT'UA

METO/ ITIOUCKA 'TEMOPEOJIOTHYECKH AKTUBHBIX CPEJACTB IN VITRO
Haywmenko JI.B., Pomanosa U.C.

Bouarorpaackuii rocy1apCTBEHHBIM MEIULIMHCKAN YHUBEPCUTET

Boarorpan, Poccus

Hean uccaenoBanus: Hactpoiika MeTona morucka reMOpeoIOTHUECKH aKTUBHBIX CPEJICTB in
vitro.

Marepuagbl M MeTOAbI: 3a00p KPOBH MPOM3BOJIWIICS W3 YIITHOM BEHBI KpOJIMKA B
IUTaCTHKOBBIE TNpoOupku ¢ 3,8% pacTBOpoM HaTpusi LUTpaTa B COOTHOIIEHUH 1:9.
[IpowsBoamnack cranmapTusamnus oOpas3loB KPOBH K €IUHOMY reMaTtokputy 45 y.e. s
HAaCTPOUMKHU METO/a MOUCKA TeMOPEOJIOTHYECKH aKTUBHBIX CPEJICTB UCIIOIb30BAJICS MTHOKCAb
W aMUHOTYaHHJIWH B KOHIeHTpanuu 1 m 5 mM coorBercTtBeHHO. K oOpasnam KpoBu
no6aBisiics TIMOKcab B oobeme 10 Mka ¢ mHKyOarmel B Teuenuu 10 munyT. K npyrum
obOpasmam cHadaja J00aBisICcs amMUHOTryaHuUAMH B oObeme 10 mkm u uepes 10 MuHyT
WHKyOammuu J00aBIsUICS TJIMOKCAllb B OSKBUMOJSPHOM KOJHYECTBE C MOCIEAyIOMIEH
nHKyOanuen Ha npotspkeHu 10 munyT. [locie mpou3BOaUIOCH U3MEPEHHE BSI3KOCTH KPOBH
TP CIIeAyIomuUX ckopocTsx caura 300 ¢,.200 ¢, 100 ¢, 50 ¢, 20 ¢! o6paTHbIX cexyH.
Pe3yabTaThl: B pesynbrare mpoBeeHHOTO UCCIeI0BaHUS ObUIO OOHAPYKEHO CTATUCTUYECKU
3HaYMMOE YBEIMUYCHHE BA3KOCTH 00pa3LiOB KPOBU C TITMOKCAIEM IPU BCEX CKOPOCTSAX CIIBUTA:
or 12,8% npu ckopoctu 200c” 10 52,8% IIpU CKOPOCTHU 20¢™ uto CBHUJIETEJILCTBYET O
BBIPQXKCHHBIX HM3MEHEHUSX Kak B Je(popmMabernbHOCTH SPUTPOLUTOB, TaK W YCHICHUU
arperaliMoHHOW  CcrocoOHOCTH  3pUTpoLUTOB. B o0pa3max KpoBU MpeABapUTENHHO
MPOMHKYOHPOBAHHBIX C AMHUHOTYaHUIMHOM BSI3KOCTH KPOBH YMEHBIIAJIACh IO CPABHEHHUIO C
oOpa3iamMu, HHKYOMpPOBaHHBIMU C TJIMOKCAJIEM NPHU BCEX CKOpocTsAX casura: ot 13,3% mpu
ckopoctr 300c” mo 31,2 mpu ckopoctd 50c” (aHHBIE CTATHCTHYECKH 3HAYMMEI), UTO
CBUJECTENHCTBYET 00 YMEHbIIEHUH HW3MEHEHHH B aedopmaldenbHOCTH 3SPUTPOLMTOB U
MOHIKEHUH arperalfioOHHON ClTOCOOHOCTH SPUTPOIIUTOB.

3aknouenue: IlpoBeneHHblE HCCIeIOBaHUS TIOKa3aldM, YTO TIJIMOKCaldb MPUBOJUT K
BBIPQXKCHHBIM H3MEHEHUSM arperanud u Ae(GopMHpyeMOCTH SPUTPOIUTOB, TMOBBIIICHHIO
BA3KOCTU KpOBU. JlaHHASI MOJIENb JIETKa B MUCIIOJIHEHUN U MOYKET MCIIOJIb30BaThCs IJIsl MOMCKA
reMOPEOJIOTUYECKU AKTUBHBIX CPE/ICTB.

METHOD OF SEARCHING FOR HEMORHEOLOGICAL ACTIVE AGENTS IN
VITRO

Naumenko LV, Romanova IS

Volgograd State Medical University

Volgograd, Russia

In this research we developed a method of searching hemorheological active agents. It was
investigate the effects of glyoxal and aminoguanidine on blood samples using viscosimetr.
There are conclusions: glyoxal increases the viscosity of blood. Samples from
aminoguanidine show a decrease of viscosity.
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FEMOPEOJNOIA

BSI3BKOCTb 1 MOP®OJIOI's KPOBH Y MOJIOJIbIX JKEHIIIUH C
HUINONMATUUYECKOMN APTEPHAJIBHOM 'MIIOTEH3UEN

Aradonona T.1O., baes B.M., Camconora O.A., Cocuun /I.10.

®I'bOY BO III'MY um. akanemuka E.A.Barnepa Munsnpasa Poccun, Ilepms, Poccus

Leas padoThl — U3yueHHE BSA3KOCTH U MOP(OIOrMYECKHX CBOMCTB LEIBHOM KPOBHU Y
MOJIOJIBIX YKEHIIIUH C UIMOTIaTUYECKON apTepuainbHoi runorensueit (MAT).

Metoab! ucciaenoBanusi. O6bekT uccnenoBanus — xeHmuHbl ¢ MAD B Bo3pacte 18-35 ner.
IIpenmer wuccnenoBaHus — BA3KOCTb M Mopdosiorus KpoBu. Tum uccienoBaHUs —
onHoMoMeHTHBbIN. Kputepuem AT cunranu cucronnueckoe aprepuansHoe nasienue (CAJ)
98 mm pr.cT. u Hke. HopmanbsubeiMu npussanu 3HaueHus CAJl B auamasone 120-129 mm
pr.cT., AAl - 80-84 MM pt. cT. Kputepun UCKIIOYEHUS: CUMIITOMAaTUYECKUE apTepUalIbHbIE
THIOTCH3UH, aHEMUH, IUCIUIA3WU COSAMHUTENFHOW TKaHM B BHIE CHHApOoMOB MapdaHa,
Onepca-/laHa0 ¥ HECOBEPIIEHHOI'O OCTEOreHEe3a, OHKOJIOIMYecKHe 3a00JIeBaHUs, CaxapHbIN
nuaber, OXHUpPEHUE, TUIOTUPEO3, HAAMNOYEUHUKOBAas HEAOCTATOYHOCTh, KOJIJIAreHO3bl,
BpOXKJIEHHBbIE 3a00JI€BaHUs CepAlla U COCYJI0B, OEpPEMEHHOCTh, HAPKOMaHMs, a TAK)KE OCTphIE
3a00JIeBaHNs HA MOMEHT HCCJENOBaHUS. ApTepuanbHOE JaBICHHUE H3MEPSUIM TOHOMETPOM
A&D UA-777. ChopmupoBans! 1Be rpynnbsl: TectoBas (31 yenoBek ¢ MAI') u KOHTposbHAS
(25 yenoBexk ¢ HOpMaJbHBIM apTEpUaIbHBIM JaBiieHUEM). J[aHHbIE NpPEJICTaBICHBI B BUJE
Menuanbl u 25-75 nepcentuneit. TectoBas rpynna xapakrtepu3oBaiack Bo3pactoM 19 (19-21)
net, poctoMm 163 (159-167) cm, HCC 70 (62-80) B MmuH. Paznuumii mo JaHHBIM TTapameTpam ¢
KOHTPOJIbHON Tpynmnoil He oOHapyskeHO. JKEeHIMHBI TeCTOBOM IpyMNIibl UMeNN 0osiee HU3KHM
Bec — 53 (50-56) kr, uem B KOHTposIbHOU rpymme — 55 (51-60) kr, p=0,03. Ba3kocTs 1enpHON
kpoBu (B3K) uccrnenosanu Ha ckopoctsix casura ot 20 ¢! 1o 200 ¢! Ha Bruckosumerpe AKP-
2. KonuuecTBeHHbIE MOKA3aTeNU TeMOrpaMMbl U3y4alll MPH MOMOIIY reMoaHanu3aTopa Drew
D3, Mopdooriueckie 0COGEHHOCTH KIeTOK KPOBH - Ha CKaHep-aHanmsatope Vision Hema®™
Pro.

Pe3yabTaThl. M3yuaemble Ipynmnbsl HE OTIMYAIUCH MO BSI3KOCTH KPOBU U KOJIMYECTBEHHBIM
napameTpam remorpamm. Moposiorudaeckre XapakTepruCTUKN SPUTPOIIMTOB MPH TUTIOTCH3UH
XapaKTepu30BaJIMCh Oojiee  BBICOKOM  4acTOTOMl  BCTpeyaeMOCTH BCeX  BapHaHTOB
MOUKWIIONUTO3a, (KpoMe ImM301uTOB) - 23%, uro B 4,5 pasa uaiie, 4eM B KOHTPOJbHOMH
rpymre - 5% (p=0,00).

3akarouenue. Y monoapix xeHmuH ¢ MAD mpu CAJZl 97(92-98) MM pT.CcT. BA3KOCTh KPOBU
UJCHTUYHA TAaKOBOM y JKEHIIMH C HOPMAaJbHBIM apTepualibHbIM aAaBineHueM. s UAT
XapaKTepHO 3HAYUTEIBHOE YBEIMYCHHE YHCIA IOWKWIONHWTOB, YTO CIIOCOOCTBYET
COXpaHEHMIO ypOBHs Bs3KocTH KpoBH U OLIK, oHaKo ¢ TeueHneM BpeMEHH MOKET MPUBECTH
K ycyryoneHuto nepdy3noHHBIX HAPYIICHUH.

VISCOSITY AND MORPHOLOGY OF BLOOD IN YOUNG WOMEN WITH
IDIOPATHIC ARTERIAL HYPOTENSION

Agafonova T.Yu., Baev V.M., Samsonova O.A., Sosnin D.Yu.

Perm State Medical University named after academician E.A. Wagner. Perm, Russia

A comparative analysis of the viscosity and morphology of blood in women aged 18-35 years
with signs of idiopathic arterial hypotension - SBP 97 (92-98) mmHg (n=31 women) and
normal arterial pressure - SBP 122 (121-125) mmHg (n=27 women). Evaluation of blood
viscosity and quantitative parameters of hemograms did not show differences between the
groups studied. Analysis of the morphological characteristics of erythrocytes in hypotension
revealed a significantly higher frequency (23%) of all variants of poikilocytosis, except for
schizocytes. This is 4.5 times more likely than in the control group - 5%.
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FEMOPEOINOI A

MECHANICAL AND RHEOLOGICAL PROPERTIES OF LEUKOCYTES UNDER
STATIC AND FLOW CONDITIONS IN PATIENTS WITH TYPE 2 DIABETES
MELLITUS

Alexandrova' A., Antonova' N., Muravyov2 AV, Skorkina® M.Yu, Shamray3 E., Uzikova®
E.V., Cherkashina* O.V.

! Dep. of Biomechanics, Institute of Mechanics, Bulgarian Academy of Sciences, Sofia,
Bulgaria, “Dep. of Medicine and Biology, State Pedagogical University, Yaroslavl, Russia,
*Dep. of Biology, Belgorod State National Research University, Belgorod, Russia, *
Hematological Dep., St. loasaf Regional Hospital, Belgorod, Russia

Aim: The work is aimed at evaluation of the mechanical and rheological properties of
leukocytes with various measurement methods and techniques in patients with type 2 diabetes
mellitus (T2DM).

Materials and Methods: Atomic force microscope (AFM) allows measurements of the
mechanical properties of individual cells in static conditions. Integra Vita NT-MDT scanning
probe microscope is used for studies local elastic properties (Young’s modulus) in normal
subjects and in T2DM patients. The samples are collected in the Hematological Dep.,
Regional Hospital, Belgorod, Russia and the experiments are carried out at the Belgorod State
National Research University, Belgorod, Russia. A leukocyte adhesiveness/aggregation
(LAA) test is used to evaluate the rheological properties of multitude of cells in static
conditions. The blood samples are stained on method of May-Griinwald-Giemsa and are
investigated at the Bulgarian Academy of Sciences, Sofia, Bulgaria. Erythrocyte aggregation
index (EAI), erythrocyte deformation index (EDI) and leukocyte adhesion index (LAI) are
determined by means of a flow microchamber in 9 T2DM patients. The experiments are
carried out at the State Pedagogical University, Yaroslavl, Russia.

Results: The results obtained with AFM show that the Young’s modulus of leukocytes in the
T2DM patients is increased by 23,7%, in comparison with the corresponding parameter in
healthy donors and the leukocyte deformability is decreased, therefore the stiffness of
leukocytes is increased in this disease. The results obtained by LAA test show that the number
of leukocytes forming aggregates in patients with type 2 diabetes mellitus is increased by
122% compared to the healthy donors. Leukocyte adhesion / aggregation similar to
erythrocyte aggregation in the T2DM patients is greater than the control group (LAA in the
patients with T2DM is increased by 206% compared to the healthy donors). The results
obtained with flow microchamber show that with increasing shear rate from 0 s™ to 1480 s™,
the number of adhering leukocytes to the model of the vascular wall is decreased.
Simultaneous is determined the number of adherent leukocytes at different shear rate and the
number of erythrocyte aggregates at rest (13,125+1,705). There is no statistical difference
between EDI at constant shear stress of the examined samples of erythrocytes (0,22340,014)
and samples of erythrocytes and leukocytes (0,247+0,007) in the T2DM patients.

Conclusion: Consequently, not only erythrocyte aggregation but also leukocyte adhesion/
aggregation are one of the main causes of vascular complications in T2DM.
Acknowledgements: The experiments were realized within the agreement between the
Institute of Mechanics to BAS and the Belgorod National Research University, Belgorod,
Russia and the Yaroslavl State Pedagogical University "K.D.Ushinski", Yaroslavl, Russia to
conduct dissertation-related experiments of the PhD student A. Alexandrova. The trip was
supported by a personal donation of Acad. Ya.Ivanov.

Keywords: type 2 diabetes mellitus, leukocytes, atomic force microscope, Young’s modulus,
leukocyte adhesiveness/aggregation, flow microchamber, leukocyte adhesion index.
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HEMORHEOLOGICAL APPROACHES IN SOCIAL SIGNIFICANT DISEASES
Antonova N.

Dept. Biomechanics, Institute of Mechanics, Bulgarian Academy of Sciences, 1113 Sofia,
Bulgaria, Email: antonova@imbm.bas.bg

The main hemorheological disturbances and problems in disorders of social significance as
cerebrovascular disease (CVD) and diabetes mellitus type 2 (T2DM) and the importance of
hemorheological approaches for our understanding of these diseases is discussed. The
associations between whole blood viscosity (WBV) and other blood and cellular determinants
of the hemorheological behavior as plasma viscosity, hematocrit, erythrocyte count-, RBC
aggregation and deformability; fibrinogen, hemoglobin, released leukocyte and endothelial
factors are analyzed. The relationship between rheological variables and cerebral
hemodynamics has been studied in CVD patients. The association between the changes in the
peripheral microcirculation and hemorheological variables is estimated in T2DM patients.
Different methods have been used for the purpose. In our long-term experimental and clinical
studies with the Department of Neurology to the University Hospital of Neurology and
Psychiatry “St. Naum”, Medical University in Sofia some of our priority scientific topics of
research were hemorheological disturbances in patients with different forms of
cerebrovascular diseases (CVD). The clinical examinations and neurosonographic
investigations of the patients were done in the University Hospital of Neurology and
Psychiatry “St. Naum”. We found increased apparent whole blood viscosity over a wide range
of shear rates. The studies made possible to estimate the influence of the disturbed
hemorheological parameter on blood flow in 229 patients with different forms of CVD: 75
patients with asymptomatic CVD (ACVD), 65 patients with transient ischemic attacks (TIAs)
and 89 patients with chronic unilateral cerebral infarctions (UCI). The study was continued
with a 3D numerical analysis of the blood flow in common carotid artery bifurcation with
stenosis. The results showed that the blood flow in the carotid bifurcation is unsteady and the
velocity changes with time and spatial location in the vessel. The results were given at the
time points when the pulse wave reaches the maximum value and were illustrated by the axial
velocity and wall shear stress (WSS) distribution.

The study of the changes of the cutaneous blood flow responses to cold stress in patients with
diabetes mellitus type 2 is analysed through wavelet analysis of the skin temperature
oscillations and to estimate their relationship with the blood viscosity values. . The amplitudes
of the skin temperature pulsations (ASTP) were monitored by “Microtest” device (“FM-
Diagnostics”, Russia); the whole blood viscosity and the shear stresses were measured by
Contraves LS30 viscometer, (Switzerland) at a steady flow in 9 healthy subjects and in 30
T2DM patients. The relationship between the microvascular tone regulation and the
rheological properties of blood in T2DM patients has been searched in collaboration with the
Perm State University, Perm and the Institute of Continuous Media Mechanics UB RAS,
Perm, Russia.

An original method for the study of microstructural changes in the biological fluids by
measuring the electrical conductivity simultaneously with the the rheological properties of red
blood cells (RBC) in the whole blood and red blood cell suspensions in a viscometric flow
was proposed in the Laboratory of Biodynamics and Biorheology to the Department of
Biomechanics at the Institute of Mechanics to BAS. Electrorheological method, based on
dielectric properties of dispersed systems in Couette viscometric blood flow was developed
and used for quantification of blood microstructural changes due to RBC aggregation-
desaggregation and deformation processes at different shear rates and at different local
structure of the flow field.
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BJIUAHUE ®JIABOHOUJACOILEPKAIIEI'O DKCTPAKTA KUPKA3OHA HA
PEOJIOTHYECKHE CBOMCTB KPOBU ITPH SKCNNEPUMEHTAJIBHOM
BOCIHTAJIEHHA

Adanacoea I'.A., [Tonykonosa H.B., ABpamen; O.A., snuueB A.B., [Tonokos E.H.
®OI'bOY BO «CapaToBckuii rocyJapCTBEHHbIM MEAUIIMHCKAN YHUBEpCUTET» M. B..
Pasymogckoro, r. Caparos, Poccuiickas ®enepanusi.

Heas wucciaenoBaHusi. M3ydyuTh COCTOSHHE PEOJOTMYECKHX CBOMCTB KPOBH OENBIX KpbIC MpH
WCTOJIh30BaHUU (hIIaBOHOHICOIEPIKAIIETO IKCTPAKTa KHPKa30HA Ha (POHE BOCTIATICHUS.

MarepuaJjbl U MeTOAbI. Peonornueckue cBoiicTBa KpOBH OECIIOPOAHBIX OENBIX KPBIC W3yYEHHI Ha
AKP-2 mpu ckopocTsax caura oT 5 g0 300 ¢' ¢ TOCHEIyIONMM pPAacueTOM MHJICKCOB
nepopmupyemoct (U19) u arperanuu (MAD) SpUTpPOIIUTOB MPH SKCIIEPUMEHTAIBHOM BOCIIAJICHUHU C
WCTIOJIh30BAaHUEM IKCTPAKTa KMpKa3oHa. B paboTe ncnomap3oBaiics MoydeHHBIH aBTOPCKUM CTIIOCOO0M
BOJIHBII pacTBOp DKCTPaKTa KUPKa30HA, MPOU3PACTAIONIET0 Ha TeppuTopuu CapaToBCKOW 00IacTu.
Co3pmanne oyara BocHaJeHHs Yy OENBIX KPBIC OCYIIECTBISUTM MYTEM BHYTPHUMBIIIEYHOTO BBEACHUS
0,1m 3%-ro pactBopa ¢opmanmHa B 00nacTh Oexpa. JKMBOTHBIE MONydYanH SKCTPaKT KHUPKa30HA
BHYTPHUMBIIIEYHO B 03¢ 100 Mr/kT.

PesyabTarpl. DQopMupoBaHHE oyara acernTHYECKOTO BOCHAICHUS B 30HE BBEICHUS pacTBOpa
(hopManmHa COMPOBOXKIAIOCH YBEITHYEHHUEM BS3KOCTH KPOBH JKMBOTHBIX B JIMANa30HE CKOPOCTEH
caeura ot 10 mo 100 ¢ (p<0,02). Hcmomp3oBaHWE pacTBOpa JKCTpaKTa KHpKa3oHa Ha (oHe
9KCIEPUMEHTAIILHOTO BOCIAJICHUSI COMPOBOXIIAIOCH CHIDKEHHEM BSI3KOCTH KPOBH Ha HHU3KHUX U
CPeIHUX CKOPOCTAX CABHIa, a Takke yMeHblleHHeM MAD 10 CpaBHEHHIO C COOTBETCTBYIOLIMMH
MOKa3aTeNsIMU TPYNIbl JKUBOTHBIX, Ha KOTOPBHIX MOJEIHPOBAIIOCH BOCHaleHne Oe3 BBEICHHS
9KCTpaKTa KHPKa30Ha.

3akiouenne. Pe3ynbTaTbl MpPOBEICHHOTO HCCIENOBaHUS MOKa3aid, 4TO (IIABOHOHMICOAEPKAIINI
AKCTPAKT KHUPKa30HA CIOCOOEH OKa3bIBaTh BIMSHUE HA PEOJIOTUYECKHE CBOHCTBA KPOBU B YCIOBHUSX
BOCHIAIMTEIILHOTO TIporiecca. MexaHu3Mbl 00HapyKeHHBIX (P (HEKTOB dKCTpaKTa KUPKa30HA TPEeOyIOT
JaJbHEMIIET0 U3yYEHHUS.

EFFECTS OF FLAVONOID-CONTAINING ARISTOLOCHIA EXTRACT ON THE
RHEOLOGICAL PROPERTIES OF BLOOD AFTER EXPERIMENTALLY
INDUCED BLOOD INFLAMMATION

G. Afanasyeva, N. Polukonova, O. Avramets, A. Ivlichev, E. Popkov.

(Razumovsky Saratov State Medical University, Saratov, Russian Federation)

Research objective. Investigate changes in the rheological properties of inflammatory white rat blood
after flavonoid-containing Aristolochia extract injection.

Materials and methods used. The rheological properties of outbred white rat blood following
laboratory-induced blood inflammation treated with an extract of Aristolochia were studied per AKR-
2 at a shift speed between 5 to 300c-1 with the subsequent calculation of deformability (IDA) and
aggregation (IAA) indexes of red cells. Aqueous solution of Aristolochia extract (obtained from plants
growing in the Saratov region) was used. Inflammatory lesions were induced by intramuscular
injection of 3%-0,1ml formalin solution in the thigh area. Aristolochia extract at 100 mg/kg was
administered intramuscularly.

Outcomes. Formation of aseptic-inflammation tissue in the formalin injection area was accompanied
by increased blood viscosity within a shear range of 10 to 100c-1 (p<0,02). Aristolochia extract
injections administered following the laboratory-induced inflammation produced a decrease in blood
viscosity at low and medium shift speed and a reduction of the IAA index as compared to
inflammatory animals that had not received the Aristolochia extract injection.

Findings. The experiment showed that flavonoid-containing Aristolochia extract injections can
produce positive effect on the rheological properties of inflammatory blood. The mechanisms behind
the identified effects of Aristolochia extract injections require further study.
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JTUATHOCTHYECKASI THO®OPMATUBHOCTD IMOKA3ATEJIEN PEJJOKC-
CTATYCA KPOBHU ITPM CKPUHUHTE OCTPOM U XPOHUYECKOM ®OPM
HUIIEMHWYECKOM BOJIE3HU CEPJIIIA

'Byko M.B., *[lamraesa H.JI., Kanynnnkosa H.IT.

'"Pecry6nnkanckoe yuuTaprHoe npeanpustre «HayqHo-pakTHIecKrii IEHTP THIHEHBI», T.
Munuck, Pecniy6nuka bemapychb

YO «I'pogHeHCKuI rocy 1apCcTBEHHBINM yHUBEpCUTET M. AAHku Kymane» r. ['ponHo,
Pecny6uka benapych

YO «benopycckuii rocy1apcTBEHHBIN MEIUIIMHCKAN YHUBEPCUTETY, T. MUHCK, PecryOnmka
benapycs

st oueHKr HHPOPMATUBHOCTH MOKa3aTeNIel CHCTEMBI IIIyTaTHOHA SPUTPOLIMTOB B MPEIBAPUTEIBHOM
JIMarHOCTUKE OCTPOH M XpoHHMYeckol (opm mmemudeckorr 0oiesHu cepana (MbC) ucmonp3oBaHbI
I1a3Ma KpOBH W DPUTPOIMTAPHAS Macca MAIeHTOB ¢ PasHBIMU (JOpMaMH KOPOHAPHOW MATOJIOTHH U
caxapHbIM ntuadetom Broporo tuma (CJ12).

YcraHoBneHo, 4to Ais ocTpbix KopoHapHbIX cuHApoMoB (OKC) ocHOBHOW peakumeil sBisieTcs
aKTUBAIUS BOCIANCHUsSA, Torna Kak mpu xpoHudeckoil MBC mpeobnamaroT M3MeHEHHS BEITUYHHBI
pemoKc-TIOTeHIaNa TIIyTaTHOHA M CHIDKEHHE peloKc-cTaTyca 3pHuTpouuToB. llpym HecTabuipHOM
creHokapauun (HC) ormedaercss cOBUT NPOOKCHIAHTHO-aHTHOKCHAAHTHOTO PABHOBECHS B
OKHUCIIEHHYIO CTOPOHY, TOTJIa KaK MPH OCTPOM HH(]APKTE MUOKapa N3MEHEHHUS CUCTEMBI TIIyTaTHOHA
HOCSIT pa3HOHampaBieHHBIH Xapakrep. [Ipn couertannu MBbC n CJI2 mpoucxoauT pe3koe yCHICHHE
C/BHTa MPOOKCHIAHTHO-aHTHOKCHUAAHTHOTO OajaHca M M3MEHEHHUs BEeIUYHMHBI PEeJOKC-TIOTEHIIMANa B
OKHCIIEHHYIO CTOPOHY IO CPaBHEHHWIO C KOPOHAPHOI MmaTojoruei 0e3 nmuadera, 4TO CBUICTEIBCTBYET
0 HEOOXOIWMOCTH OIEHKH PEIOKC-CTaTyca »JSPHUTPOLUTOB I KOPPEKIHHW OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHOTO OaaHca.

[lonTBepxneHa AMAarHOCTHYECKas 3HAYMMOCTh OLIEHKH PEOKC-CHCTEMBI IIyTaTHOHA 3PUTPOLIUTOB
npu HC u xponnueckoit UBC, ocnoxkHeHHO# comyTcTByromuM CJ12, ¥ Ba)XKHOCTb ONpENEICHUS
W3MEHEHUI 3TUX IapaMeTpoB MpH HIIeMHYecKoW Ooje3sHu cepana. Takuwe IOoKa3zaTeld Kak
aKTHBHOCTH ()EPMEHTOB TIIyTaTHOHIEPOKCUAA3HI U TIIyTaTHOHPEAYKTa3bl, a TAKXKE BEMUYMHA PEIOKC-
MOTEHIIMAIa TIIyTaTHOHA  OJPUTPOLUTOB  SIBISIFOTCS  YyBCTBUTEIBHBIMH  HECHEIH(PHUECKUMHU
KJIETOYHBIMH peIOKC-MapKepaMH B TIpeaBapuTenbHOl muarHoctnke HC y mamweHToB ¢ OCTPBHIMHU
KOPOHAPHBIMH CHHIpoMaMu U Tipu XxpoHudeckoit hopme UBC u C/12. JImarnoctrueckasi 3HAUUMOCTh
WHTEpIICHKIHA §, YyBCTBUTEIBHOTO MapKepa HECTaOMJIBHOCTH OJALIKK MPH HIIEMHYECKOH OOJe3HU
cepana, oueBuaHa npu Hanmuuu HC.

Omnpenenenne ToKa3aTelde CHCTEMBI TIIyTaTHOHA JPUTPOIMTOB B KOMIUIEKCE C TPaJWLIMOHHBIMU
OMOXMMHUYECKHMMHU MapKepaMH MOKET OBITh MCIOIB30BAaHO ISl BBISBIICHUS! YIPO3bl OCIOKHEHUH TPU
OCTpOIl KOPOHAPHOU MATOJIOTHMU U CIY>KUTh NPOrHOCTHYECKUM TecToM TeueHus MBbC, ocnoxxHeHHOM
comyTcTBytomrM CJ[2, a Taxoke Asist TOBHIIIEHUS 3P PEKTHBHOCTH KOMIUIEKCHON TepaIIHH.

DIAGNOSTIC RELIABILITY OF INDICES OF REDOX-STATUS OF BLOOD IN
SCREENING OF ACUTE AND CHRONIC FORMS OF ISCHEMIC HEART DISEASE
'Buko L.V., *Tsapaeva N.L., *Kanunnikova N.P.

'Republican unitary enterprise «Scientific and practical center of hygiene», Minsk, Belarus
*Yanka Kupala State University of Grodno, Belarus

’Belarusian state medical university, Minsk, Belarus

The glutathione peroxidase and glutathione reductase activity as well as the erythrocytes redox
potential were sensitive nonspecific cellular redox markers in the preliminary diagnosis of unstable
angina in patients with acute coronary syndromes and in the chronic form of coronary heart disease
and type 2 diabetes mellitus. The diagnostic significance of interleukin 8 was evident in the presence
of unstable angina. Determination of erythrocytes glutathione systems indicators can be used for
diagnosis of the life-threatening complications in acute coronary disease and may serve as a prognostic
test coronary heart disease complicated by type 2 diabetes mellitus, and for increase in efficiency for
an all-inclusive therapy.
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FEMOPEOINOI A

OLEHKA BEJINYUHBI PEJOKC-IIOTEHIUAJIA TJIYTATHUOHA
SPUTPOILIMTOB B IPEABAPUTEJBbHOM JUATHOCTUKE HHO®APKTA
MUOKAPJA NJIN CTEHOKAPIUN

'Byko 1.B., 2KaHyHHI/IKOBa H.IL

'Pecny6inkanckoe yauTapHoe npeanpustie «HaydHo-pakTHIeCKrii IEHTP THIHEHBI», T.
Munck, Pecniy6nmka bemapych

YO «I'pogHeHCcKui rocy 1apCTBEHHbIM yHUBEpCUTET M. AAHku Kymane» r. ['ponHo,
Pecriy6nuka benapych

CoBpeMeHHBIE KOHICTIUK XpOHHUYeCKoH umemuueckord Oomnesnn cepaua (MBC) u  octpeix
KopoHapHbeIX cuHApoMoB (OKC) mpenmonaraioT CyIIECTBEHHYIO W NPUHLUUIHMAIBHYIO Pa3HHILY
MEXaHU3MOB DPa3BUTUS OTHENbHBIX ()OPM KOPOHApHOW IIATONOTMH Ha (OHE BOCHAJICHUS U
OKHUCIUTENIFHOTO CTpecca. JTH pasiiuus BKIIOYAIOT KJIETOYHBIE M BHEKJIETOYHBIE BO3JEHCTBHS B
KPOBOOOpAIlICHUH, Y4YacTHE COCYAWCTOH CTEHKH B JTUCQYHKIOUHM DHIAOTENUS W  COCTOSIHUE
aTepPOCKIEPOTHUYECKON ONAIKH, TeMOCTa3a, OCOOCHHOCTHM CHUCTEMBI TpAaHCIIOPTa KHUCIOpoda U
peoNoTHYECKUX CBOMCTB KpoBU. CoONOCTaBlE€HHE YKa3aHHBIX (HAaKTOPOB OCTPOTO0 KOPOHAPHOTO
COOBITHS TO3BOJSET BBISIBUTH BIHMSIHUE PEIOKC-CTaTyca B JPUTPOLUTAX MALHEHTOB C Pa3HBIMHU
¢dopmamun HMBC Ha BO3HHMKHOBEHHE HCXOJOB OCTPOrO KOPOHAPHOIO COOBITHS: CTEHOKApIUs
HanpsDKEHUsI, HecTaOuIbHas CTEHOKapIusl, UHPAPKT MUOKAPA.

3amadell McciaeoBaHMS SIBUJIOCH PACIIMPEHHE JHArHOCTUYECKHX BO3MOXKHOCTEW crocoba B IUIaHe
[PeIBapUTEIbHOrO ompeaeneHus Hannuua uHpapkra muokapaa (MM) wmmm creHokapauu. OOmmit
[NIyTaTUOH W TIJIyTaTUOH B OKUCJIEHHOH (opMe, COISpXKALIMHACA B SPUTPOLMTAX, H3MEPSIIN
¢depmenratuBao (Akerboom, H. Sies, 1981). 3nauenue pepokc-moreHnmana (E,) riyTaTuoHa
3PUTPOLIUTOB OMNpeAesIn o ypaBHeHHto HepHera. ¥V 47 nmanuenrtos, nepenecmux UM ¢ mogsemMom
cermenTa ST Ha anexTpokapauorpamMmMe, U 71 maruenTa ¢ HeCTaOMIIBHOM CTeHOKapIueil oOHapy KEeHBI
3HAYUTEIIbHBIC Pa3IN4us IOKA3aTeNled CUCTEMBI TITyTaTHOHA. [IpM M3ydeHHM BENHYMHBI PENOKC-
MOTEHIIMANa TIyTaTHOHA SPUTPOLMUTOB Y MAIMEHTOB C pa3HBIMH (OpMaMH OCTPOrO KOPOHAPHOTO
CHH/IPOMA BBIBWIIN Pa3IM4Msl HApYIIEHUH MPOOKCUAAHTHO-aHTHOKCHJAHTHOTO PAaBHOBECHS, KOTOPBIE
Oosiee BBIpaXKEHBI NPH HECTAOMIBHON cTeHOKapauu. [y HecTaOMIbHOW CTEHOKapAMU XapaKTEPHO
CMEIllEHHE BEIWYMHBI PEIOKC-TMIOTEHIIMANa T[IIyTaTHOHA 3PUTPOLKUTOB B OKHCIEHHYIO CTOPOHY IO
cpaBHeHuto ¢ rpynmnoid UM c¢ mompemom cermenta ST (p=0,015). B rpymnme nun co cTabuabHOR
CTEHOKapAneil HalpskeHus HaOmronancs 0osiee BBIPAKEHHBIH CABUI BEMYMHBI PEIOKC-IOTEHIMATIA
IIyTaTHOHA B OKHCJICHHYIO CTOPOHY IO CpaBHEeHHMIO ¢ Tpynmoi MM ¢ mogremom cermenta ST
(p<0,0001).

B pesynpTare NpOBEAEHHOTO aHalHW3a JAaHHBIX BBISBIECHBI 3aKOHOMEPHOCTH BO3HHKHOBEHHS
HapyIEeHUH PEeAOKC-CTaTyca SpUTPOLUTOB U MX BIMSHHE B ()OPMUPOBAHUU KOPOHAPHOW IATOJIOTHH.
ITo mamapiM ROC-aHanu3a B OIEHKE OKHCIUTEIHLHO-BOCCTAHOBHUTEIHHOTO OajlaHCa TIIyTaTHOHa B
sputpountax npu UBbC BbICOKas 4yBCTBUTENBHOCTh M CHEUM(UYHOCTh XapakTepHa IJIsl BEITMYUHBI
pemoKc-ToTeHIana TiayTatnoHa spurpouutoB (92,5% wu 73,3%, p<0,0001), ugto mo3BomseT
UCTOJb30BaTh €ro Kak Hecrnenu(puieckuid Mapkep B MpeABAPUTENBHONW IUArHOCTUKE HH(papKTa
MHOKap/ia UJIu CTEHOKapIuH.

ESTIMATION OF ERYTHROCYTES GLUTATHIONE REDOX POTENTIAL IN
THE PRELIMINARY DIAGNOSIS OF MYOCARDIAL INFARCTION OR ANGINA
PECTORIS

"Buko | A ’Kanunnikova N.P.

'Republican unitary enterprise «Scientific and practical center of hygiene», Minsk, Belarus
*Yanka Kupala State University of Grodno, Belarus

Application of ROC curve analysis in evaluating the erythrocytes glutathione oxidation-reduction
balance in coronary heart disease, high sensitivity and specificity are characteristic for the red blood
cells glutathione redox potential (73,3% and 90,7%, p <0,0001). This allows us to use it as a
nonspecific marker in the preliminary diagnosis of myocardial infarction or angina pectoris.
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FEMOPEOJNOIA

BJIMAHUE HOBBIX ITPON3BOJHBIX BEH3UMHNIA3O0JIA, UMEIOIIIUX B
CBOEWM CTPYKYPE SKPAHUPOBAHHBIN ®EHOJIbHBIN 3AMECTHUTEJIb HA
AP-UHAYHUUPOBAHHYIO ATPEI' ALIMIO TPOMBOLIUTOB IN VITRO
Taitnyxosa K.A.!, Cuporenko' B.C., Kyuepsisenko' A.®., Anncumona B.A ., [luaesa JI.H.%,
Ky3bmenko T.AZ MopKOBHUK A.C

'TBOY BIIO Boarorpanckuii rocyaapCTBEHHbIM MEIULIMHCKUN YHUBEPCUTET, I'. Bonrorpan,
Poccus.

*HUHM ®OX FOsxHOro dhemepaasHOro yHHBepeuTeTa, r. Poctos-Ha-Jlony, Pocens.
Bousrorpanackuii rocygapcTBEHHbIM MEAUIIMHCKUN YHUBEPCUTET, I'. Bonrorpan, Poccust

Heap padoThl. OnpenencHie aHTHArPETaHTHOW aKTUBHOCTH HOBBIX ITPOM3BOJHBIX OCH3MMMIA301a,
HUMEIOIIUX B CBOCH CTPYKTYpE SKpaHUPOBAHHBIH (DEHONBHBIA 3aMECTUTENb i1 Vitro.

Marepuaabl U MeTOABbI. AHTHATPETaHTHAas AKTHBHOCTh HOBBIX IMPOU3BOJHBIX OCH3UMHA30Ma in
vitro OBLTIa WCCIENOBaHA B CPaBHEHWH C AaHTHATrPETaHTHBIM IIPEnapaToM aleTHIICATHIIAIOBOM
kucioroir (ACK) typoumnmerpudeckum MeronoM AJI@-wHAYIHPOBAaHHOW arperamud TPOMOOIIMTOB
Ha Kponukax camiax [[labbacos, 1989].

PesyabTatsbl. 13 u3 29 coenquHeHni NposIBUIM JOCTOBEPHO BBICOKYIO aHTHATPETaHTHYIO aKTUBHOCTD.
Tax, coeguaenns PY-871, PY-873, PY-903, PY-1144, PY-1180, PY-1249, PY-1261, PY-1263, PVII-
46, PVII-50, PVYII-66, PYII-76 u PYC-193 B KOHIEHTpauuu 1x10*M uaruoupoBaim  AJ{D-
WHAYLIMPOBAaHHYIO arperaiuio tpomoboruToB Ha 82,0; 91,9; 69.9; 91,0; 67,7; 77,7; 80,0; 86,5; 86,1;
65.9; 69,8; 84,4; 84,3% (p<0,05) coOTBETCTBEHHO.

st pacuera Benmaunbl ECso, Bce cOeTMHEHUST OBLTN MCCIIEIOBAHBI B KOHIIETPAIIHIX 1107 u 1x10°
®M. HauGonee akTHBHBIM OKa3ajoch coequuenue PY-1144, mis kotoporo BeianunHa ECsy coctaBuia
5,5x10°M.

BoiBoabl. HoBBITT XUMUYECKHIT KITacC MPOU3BOMHBIX OCH3MMHUAA30]1a, UMEIOMINX B CBOSH CTPYKTYype
SKpPaHUPOBAHHBIN (PEHOJ SBIACTCS MEPCICKTUBHBIM JJIs TOMCKA U CO3JaHUS HOBBIX aHTHAIPETaHTHBIX
CPEICTB.

INFLUENCE OF NOVEL BENZIMIDAZOLE DERIVATIVES HAVING IN IT"S
STRUCTURE SHIELDED PHENOL TO ADP-INDUCED PLATELET
AGGREGATION IN VITRO

K. A. Gajdukoval, V. S. Sirotenko',A. F. Kucheryavenkol, V. A. Anisimova®, L. N. DivaevaZ,
T. A. Kuzmenkoz, A. S. Morkovnik?

'Volgograd State Medical University, Volgograd, Russia.

*Institute for physical and organic chemistry of South Federal University, Rostov-on-Don,
Russia.

Aim: To determine antiplatelet activity of the novel benzimidazole derivatives in vitro.

Materials and methods.Antiaplatelet activity of the novel benzimidazole derivatives in vitro has been
investigated in comparison to reference drug acetylsalicylic acid (ASA) using the turbidimetric
method of ADP- induced aggregation of platelets in male rabbits [Gabbasov, 1989].

Results. 13 of 29 compounds showed significantly higher antiplatelet activity. CompoundsRU-871,
RU-873, RU-903, RU-1144, RU-1180, RU-1249, RU-1261, RU-1263, RUP-46, RUP-56, RUP-60,
RUP-76uRUC-193in a concentration 1x10*M inhibited ADP-induced platelet aggregation by 82.0;
91.9; 69.9; 91.0; 67.7; 77.7; 80.0; 86.5; 86.1; 65.9; 69.8; 84.4; 84.3% (p <0.05) respectively.

To calculate the value of ECsg, these compounds have been investigated in concentration range (1x10°
>-1x10°M). The most active compound was RU-1144 and value of ECsy was 5.5 x10°M.
Conclusions.The study of benzimidazole derivatives with a shielded phenol showed their potent anti-
platelet activity in vitro.RU-1144 compound showed the highest ADP-induced platelet aggregation
potency in vitro in comparison with acetylsalicylic acid.
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FEMOPEOINOI A

APTHHA3A SPUTPOILIMTOB U Y®PEKTHI IEJTbHON KPOBH
IMununackuii MLA.
HUU duznonorun u dyngamentanpaon Mmeaunnasl CO PAH. HoBocubupck.

[Ipu ananuse QopmupoBanus OuomocTymHocTH okcuaa azota (NO), kak NpaBHIIO, MOJB3YIOTCS
JaHHBIMU O KOHLEHTpauuu cyoctpara NO CHHTa3bl — aMHUHOKUCIJIOTHI aprUHMHA B IIa3M€ KPOBH.
OpHako, y B3pOCIIOrO ueJloOBeKa BCE COCTaBiLIoLIMe Inpouecca cuHre3a NO coiepkarcs U B
KJIETOYHBIX D3JEMEHTaX KPOBH, B YACTHOCTH B DHPUTPOLUTAX. YPOBHH MHOTHX KOMIIOHEHTOB
MeTabonu3Ma apruHuHa U 0coOeHHO, aHTaroHucToB NO CHHTa3bl — METWIMPOBAaHHBIX JEPUBATOB
apriHMHA U COOTBETCTBYIOMIMX (PEPMEHTOB B SPHTPOIMTAX COMOCTABUMBI C TAKOBBIMHU B TLIa3Me WU
OPEBHIIIAIOT HMX MO BEJIMYUHE. Tak, HW3y4YeHHWe COACpKaHUS W/WIM AKTUBHOCTH apruHasbl,
THIPOJIM3YIONICH apruHUH 10 OPHUTHHA U MOYECBHHBI, IOKA3bIBAET, YTO POJIb 3TOro epMeHTa BecbMa
BeJIMKAa KaKk B KOHTposie akTWBHOCTH NO CHHTa3bl M, COOTBETCTBEHHO B cuHTe3e NO, Tak U B
PETYJSIHUU TIPOU3BOJICTBA TOCJIEAYIOIINX CHHTE30B (10 MOJIMaMHHOB), YTO HrPaeT BAKHYIO POJb B
pa3BUTUH psiaa 3a00neBaHmid. B 3TOM I1aHe MpencTaBsai0T HHTEpEC JaHHBIE O COOTHOILICHUN apruHa3
IUIa3MBl M 3PUTPOLIMTOB, OCOOCHHOCTEH (DYHKIMOHMPOBAHHMS AapruHa3 pa3HOM JOKAIW3alUU U
BO3MOKHOCTEH KOPPETUPOBAHHOTO AEUCTBUSI.

VYcTaHOBNIEHO, YTO aKTHBHOCTH aprMHa3bl B IUIA3Me 3A0POBBIX MAIMEHTOB MOXET COCTaBIATH 2.2 +
0.43 pmol/min 1, ¥To moyTH Ha TpU MOpPSAIKA MEHbILIE AKTUBHOCTH (hepMeHTa B 3pUTpoLuTax. Takoe
COOTHOIICHME 3aCTaBisCT IIOJNarartb, 4TO AapruHa3a He SBIAETCS KOHCTUTYTHBHBIM (hepMeHTOM
TUIa3MBI, HO €€ YPOBEHb MOAJCPKUBACTCS B Pe3yJibTaTe MOBPEKACHUS KIETOK M TKAHEH, B YaCTHOCTH
B pesynbTaTe remonu3a spurporutoB [van de Poll et al., 2008; Kaminskii et al., 2011]. B
SPUTPOITUTAX YPOBEHBL apTHHA3EI cocTaBisieT 17 ug dpepmenta Ha 1/ml kneTok. Takum oOpa3om, omHA
eAMHUIAa KoHIeHTpata 3purpountoB (300 M) comepkut mnpumepHo 5,1 mg aprunasel. Ilpu
NepenrMBaHuy T1a3Mbl B 00beMe 311 1o0aBieHNe aileKBaTHOrO 00beMa KOHIIEHTpaTa SPUTPOLUTOB 110
MOJICYUETaM aBTOPOB YBEIMYHUT KOHIIEHTPALMIO apruHa3bl B Iiazme Ha 1,7 pg/ml, yto 61a1u3K0 K HOpMe
[van de Poll et al., 2008]. Oxa3anock, 4T0 3pGEKTH apruHa3bl SPUTPOLUTOB MOTYT TPOSBISATHCS
HE3aBHUCHMO OT apruHasbl IUia3mbl. Hampumep, moka3aHo, 4TO BOCCTaHOBIEHHE (YHKLUH cepala
TocyIe UIIEMHH yITy4dIIaeTcsl MOCie YTHETEHNI UMEHHO aprHHa3bl 3puTpoluToB [ Yang et al., 2013].
Taxue cOOTHOIIEHNS KOHLEHTPALUH M aKTMBHOCTH aprMHA3bl B IUIa3ME M 3PUTPOLUTAX IO3BOJISIOT
CUMTaTh, YTO B MAaTOTeHe3e 3a00IeBaHUI YeOoBeKa, CBI3aHHBIX C TE€MOJIM30M, (CEpPIOBHUIHOKICTOYHAS
aHEeMusl, JIErOYHasl TUIEPTeH3Hs) 0cobas poib NPUHAIICKUT apruHa3e, OCBOOOXKAAIOIIEHCS Hpu
MacCHPOBAHHOM I'€MOJIU3E.

ARGINASE OF ERYTHROCYTES AND WHOLE BLOOD EFFECTS.
Gilinsky M.A.
Research Institute of Physiology and Basic Medicine of the SB RAS. Novosibirsk.

In the regulation of the cardiovascular functions, an important role plays nitrogen oxide (NO)
produced by the endothelial cells . More recently, it was shown that red blood cells also participate in
the production of NO. They contain all the necessary components of the metabolism of L-arginine, a
NO synthase substrate. Moreover, the blood arginase enzyme, hydrolyzing arginine into ornithine and
urea, proved to be much more powerful than NO synthase. It has a powerful regulating effect on the
synthesis of NO. The concentration of arginase in erythrocytes is an order of magnitude higher than in
plasma, and its activity is three orders of magnitude higher [van de Poll et al., 2008; Kaminskii et al.,
2011]. It was shown that the recovery of heart functions disturbed by ischemia was improved
following inhibition of red blood cell arginase [Yang et al., 2013]. It is believed that in the
pathogenesis of hemolytic nature diseases such as sickle cell anemia or a pulmonary hypertension the
imortant role is played by arginase appearing in massive erythrocyte destruction.

MUKPOUMPKYTALMA N TEMOPEONOINA 11



FEMOPEOJNOIA

WU3MEHEHUS MTOKA3ATEJIEA TEMOPEOJIOT MM IO BIUSAHUEM
JIMITO®YH/IUHA

I'ymun A.T'., Cugopoa K.A.

I'ocynapcTBeHHBIN ITe1arorn4ecKuii yHUBepcuTeT, Spociasib, Poccus

Henb. Lenbio naHHON pabOTHl SBHJIOCH W3YYEHHE BIMAHUS JUNOPYHIMHA HA MOKA3aTEIH
PEOJIOTHH KPOBH.

Marepuan u MeToabl HccienoBaHusA. Il MCCIEAOBAHHS HCIIOJIB30BAINCH APUTPOLUTHI
KPOJIMKOB U 3/I0POBBIX JIO/ei. Peonornueckue mokasarenan KpoBH (arperarus 3puTPOIHTOB,
BSI3KOCTH IIIa3Mbl, TEMAaTOKPUT, ePOPMUPYEMOCTh SPUTPOLIUTOB) OINPEACISUTUCH 10 U Yepe3
24 yaca mociie BHYTPUBEHHOTO BBeneHus kpoiukam 20 % pactBopa nunodyHIuHA U3
pacyera 2 wmi/kr. Kpome Toro, mapameTpsl peoNOTMM KpPOBU JIIOAEH M HKUBOTHBIX
OLIEHUBAJIMCh TIOCIIE HMHKYOAallMW SPUTPOLUTOB B  (U3UOJOTHYECKOM pacTBope 0e3
aunodyHArHA (KOHTPOJb) U B (PU3UOIOTHYECKOM pacTBOpe ¢ nunodyHauHoM. MHKyOarus
IpOBOMIACK B TedeHue | yaca npu Temmeparype 37°C.

PesynbraThl. YCTaHOBIIEHO, YTO B CYCIIEH3UU YEIOBEUYECKUX IPUTPOLMTOB C JIUNO(PYHANHOM
3HAYCHUs] WHJIEKCAa arperauyd OBbUIM BBINIE KOHTPOJNBHBIX BenmmynH Ha 32 %.
JlehopMHPYEMOCTb SPUTPOIIMTOB, KOTOPBIE HHKYOHUPOBAIHCH B (PU3MOJIOTUIECKOM PAaCTBOpPE
¢ TUNO(QyHINHOM, OKa3ajdach HIKE KOHTPOJIBHBIX 3HAUCHU.

Yepes 24 yaca mociie BHYTPUBEHHOT'O BBEACHUS KPOJHMKaM JHIO(yHINHA 00HAPYKUBAIOCH
YMEHBIICHWE arperandoHHON CIMOCOOHOCTH 3PUTPOLUTOB MO CPAaBHEHHIO C HWCXOIHBIM
cocrosiHMeM. Takoe CHIDKGHHE arperandd ObUIO XapaKTepHO U UL SPHUTPOLHUTOB,
MHKyOHpoBaBmnxcs Toiapko B 0,9% pacTBope Xjiopuaa HaTpusi, U JUIsl T€X KJIETOK, KOTOpbIe
MHKYOUPOBAINCH B (PU3MOIOTHYECKOM PacTBOpE C A00aBiIeHUEM JIuNopyHarHA. OTMEYaIoCh
TaK)Ke€ CHUXKEHUE BS3KOCTH Ia3Mmbl Ha 20 %. [lokazaTenp remaTokpuTa HE MpeTepIies
CYIIECTBEHHBIX U3MECHEHHH.

3axmouenne. [Ipu ucronp3oBaHnK TUNOGYHIUHA B KITMHHYECKOW MEIHUIIMHE [EIeco00pa3Ho
OLICHMBATh €r0 BIMSIHUE HA TEMOPEOJIOTHYECKUI CTaTyC OpraHu3Ma.

CHANGES OF THE PARAMETERS OF HEMORHEOLOGY UNDER THE
INFLUENCE OF LIPOFUNDIN

Gushchin A.G., Sidorova K.A.

State Pedagogical University, Yaroslavl, Russia

The aim. The aim of this work was to study the effect of lipofundin on blood rheology.
Material and methods. Erythrocytes of rabbits and healthy people were used in the study.
Rheological parameters of blood were determined before and 24 hours after intravenous
administration to rabbits of a 20% lipofundin solution (2 ml / kg). In addition, blood rheology
parameters of humans and animals were evaluated after incubation of erythrocytes in
physiological saline without lipofundin (control) and in physiological saline with lipofundin.
The incubation was carried out for 1 hour at a 37°C temperature.

Results. It was established that in the suspension of human erythrocytes with lipofundin, the
aggregation index values were above the control values by 32%. The deformability of
erythrocytes, which were incubated in physiological saline with lipofundin, was lower than in
the control. 24 hours after intravenous administration of lipofundine, a decrease of the
aggregation of erythrocytes was found in comparison with the initial state. This decrease of
aggregation was typical for erythrocytes, which were incubated only in 0.9% sodium chloride
solution, and for those cells that were incubated in physiological saline with the addition of
lipofundin. There was also a decrease of plasma viscosity by 20%. The hematocrit did not
undergo significant changes.
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BJIMAHUE I''TFIOKO3bI U D-I'JIFOKO3bl HA AT'PETI'ALIMIO OPUTPOLIMTOB
I'ymun A.T'., KpsimoB C.I1., Cunopoa K.A.
['ocynapcTBeHHBIN MTe1arornyecKuil yHuBepcuTeT, Apocnasib, Poccns

[ens. [{enpto manHOM pabOTHI IBUIOCH U3YUYEHUE BIUSHUS TIIOKO3BI M 2-11€30KCH-d-TITFOKO3bI
Ha arperanuio 3pUTPOLUTOB B YCIOBUAX in Vitro.

Martepuan u MeTo/bl ucciaenoBaHus. MaTepuaaoM AJisl UCCIEI0BaHuUS SIBUIHCH SPUTPOLIUTHI,
NOJYyYEeHHBIE OT 37I0POBBIX OOpOBOJIBIEB. B mepBoM BapuaHTe HCCIEIOBAHUS 3TU KIETKU
KpOBU MHKYOUPOBAJIN B (PU3HOJOTUYECKOM PacTBOpe 0€3 IItoKo3bl (KOHTPOJB), @ BO BTOPOM
U TpeTheM — B (PU3UOJIOTMYECKOM pacCTBOpPE C TIIOKO30M B KOHIEHTpauusx 8§ u 16 MM,
COOTBETCTBEHHO. KpoMe TOoro, 3puTponuThl HHKYOUPOBAIUCH B (PU3NOJIOTUYECKOM PaCTBOPE
¢ D-rmoko3o0if. Bpemst nnkyOarnuu cocrasisiio 30 MuH. U 1 yac. mpu Temmeparype 37°C.
Arperamyio 3pUTpOLMTOB ONPEAEAIN METOJAO0M ONTHYECKOW MHUKPOCKONUHU. Brruucsiics
WHJICKC arperaiuu SpUTPOIUTOB.

Pesynbrarel. YcTaHOBJIEHO, UTO B CYCIIEH3WU 3PUTPOLIUTOB C TIIIOKO30M B KOHIIEHTpaIuu 8§
MM 3HaueHus MHJIEKCca arperanuy ObUIM BBIIIE KOHTPOJIBHBIX BenuunH Ha 44 %. Emé Gonee
3HAYUTENIbHOE YBEJIMYEHUE arperaluyu OTMEYaaoch MPU KOHLEHTPALUU TI0Ko3bl 16 MM (Ha
51 % Oomnbiie, ueM B KOHTpoJe). He BBIABIEHO CYIIECTBEHHOTO BIUSHUS BpEMEHU
MHKYOallM{ Ha BEJIMYUHY MMOBBILIEHUS arperaluy Ipy yKa3aHHbIX KOHIIEHTPALUSAX IJIFOKO3BI.
Cpennue 3HaueHHs uHAekca arperanuu (> 0,3 OTH. €.) IpU BTOPOM U TPEThEM BapHUaHTE
UCCJIEIOBAHMUSI COOTBETCTBOBAJIM BEJIMYMHAM, XapaKTEPHbIM Ui HEKOTOPHIX BHJIOB
XpoHHYeckoi maronoruud. WHKyOamus sputpouutoB ¢ D-riroko3oii Takke o0ycloBuMIiia
NOBBILIEHUE NUHJEKCA arperaliy S3pUTPOLUTOB 10 CPABHEHUIO C KOHTPOJIEM.

3akmiouenue. [MOko3a B yKa3aHHBIX KOHLEHTpauusx W D-rmioko3a  OKa3bIBarOT
THIIEeparperaiuoHHbIA 3(PGEKT Ha SIPUTPOIIHTHL.

INFLUENCE OF GLUCOSE AND D-GLUCOSE ON THE AGGREGATION OF
ERYTHROCYTES

Gushchin A.G., Krymov S.P., Sidorova K.A.

State Pedagogical University, Yaroslavl, Russia

The aim. The aim of this work was to study the effect of glucose and d-glucose on erythrocyte
aggregation in Vvitro.

Material and methods. The material for the study was erythrocytes, obtained from healthy
volunteers. In the first variant of the study these blood cells were incubated in physiological
solution without glucose (control), and in the second and third - in physiological solution with
glucose in concentrations of 8 and 16 mM, respectively. In addition, the erythrocytes were
incubated in physiological saline with D-glucose. The incubation time was 30 minutes and 1
hour at a 37°C temperature. Aggregation of erythrocytes was determined by optical
microscopy. The erythrocyte aggregation index was calculated.

Results. It was found that in the suspension of erythrocytes with glucose at a 8§ mM
concentration the aggregation index values were above the control values by 44%. An even
greater increase of aggregation was noted at a 16 mM concentration of glucose (51% more
than in the control). There was no significant effect of the incubation time on the increase of
aggregation at the indicated glucose concentrations. The average values of the aggregation
index (> 0.3 relative units) in the second and third variant of the study corresponded to the
values characteristic for some types of chronic pathology. The incubation of erythrocytes with
D-glucose also caused an increase of the erythrocyte aggregation index in comparison with
the control.
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ONTUMU3AIINA MUKPOT'EMOPEOJIOT MUECKNX MOKA3ATEJIEN ITPU
BO3JIEACTBUY CTPECCOTEHHBIX ®AKTOPOB

Z[IzlrypOBa1 n.n., FYHII/IHZ AlT.

'=®r'BOY BO "Poccuiickuii HaIlMOHAJILHBIN UCCIIEA0BATEIbCKUNA METUITMHCKUN
yHupepcuteT uM. H.M.ITuporosa" Munznpasa Poccun, Mocksa, ya. OcTpoBUTSHOBA, 1;
2_®I'bOY BO «SIpocimaBckuil rocyJapCTBEHHBIN 11€1arOTMYECKU YHUBEPCUTET UM.
K. J.Ymmuackoroy, 150000 Spocnasins, yiu. Pecyonukanckas, 109;

W3yuyenune mpoueccoB aganTallMd oOpraHu3Ma K JEHCTBUIO HKCTPEMAaJbHBIX (aKTOPOB
pa3IMYHOTO TeHe3a SBISETCS OMHOM W3 aKTyalbHBIX 3adauy (usmonoruu. MccremoBanue
MPOBEACHO Ha OeIbIX OECTIOPOIHBIX TOJIOBO3PENBIX KPhICaxX — caMIlaX, HE aIallTUPOBAHHBIX K
cTpeccy. MHpaekc arperaiyiyi SpUTPOLIMTOB OIMpPEAETIEH METOJIOM ONTHYECKOW MUKPOCKOIIUH,
a WHIEKC AePOpMUPYEMOCTH — (DUIBTPAIMOHHBIM CIIOCOOOM. 3aKOHOMEPHOCTh M3MEHCHHUS
WHJEKCA arperalnyyd SPUTPOLUTOB Y OOJBIIMHCTBA KUBOTHBIX (IIpU ruUnorepmuu, 3- u 12-
9acOBOM MMMOOWIIM3AIINY, NIABAHUU C TPY30M, COCTaBJISIONMM 7,5% OT Macchl Tena), Obuia
CIEYIONICH: TOCNe CTpecca 3HAUYCHUs HCCIIEeIyeMOro MoKa3aTessi OCTaBaIUCh B Mpelenax,
YCTAaHOBJICHHBIX HAMU paHee i KOHTPoIbHBIX 3HaueHuit (0,23-0,40 oTH. ex., meaunana 0, 31
OTH. en.). I3MeHeHus unaekca n1eopMUPYEMOCTH SPUTPOLIUTOB Y OOJIBIIMHCTBA KPBIC (TIPU
TUNO - U TUHEpTEepMHH, 12-yacoBOM MMMOOMIM3ALUY, TUIABAHUU C TPY30M, COCTABIISIOLIUM
7,5% oT Macchl Tena) MOJUUHSIUCH CIEAYIONeH 3aKOHOMEPHOCTHU: MPH BBICOKUX HMCXOIHBIX
3HAYEHMIX ITOT MOKA3aTeNb CHIKAJICS, a IPU HU3KUX — BO3pacTai (KOHTPOJIbHBIC 3HAUCHHS B
Hopme 0, 32-0,54 otH. en., memuana 0.43). Ilocie opTocTaTUYEecKOro cTpecca HHICKC
arperaiuy 3pUTPOLIMTOB B CPEIHEM IO TPYIIE HE OTIMYAJICI OT MCXOAHOTO YpPOBHS, HO
BapHallMOHHBIA pa3mMax ymeHbliwics B 1,2 pasza. Muaekc nedhopMupyeMOCTH SPUTPOLIUTOB
ob11 cHIkeH Ha 35 % (p <0,001) mo cpaBHEHHIO C COOTBETCTBYIOIIMM KOHTPOJIEM (CpeaHee
ucxogHoe 3HaueHue — 0, 48 otH.en.). Takum o00pa3oMm, MOXKHO MPEINONOXKUTh, YTO
W3MEHCHUS MHUKPOPEOJOTHICCKUX TIOKa3aTelIiel KPOBU SIBJSUIMCH aIallTAIlAOHHBIMH U OBLTH
HaMpaBJIeHbl HA ONTUMU3AIMIO KPOBOTOKA B SKCTPEMAIIBHBIX YCIOBUSIX.

OPTIMIZATION OF MICROHEMORHEOLOGICAL INDICES UNDER THE
INFLUENCE OF STRESS FACTORS

LI Digurova', A.G. Gushchin®

! Pirogov Russian National Research Medical University Moscow, Russia Ostrovitianov str. 1.
? Ushinsky State Pedagogical University, Yaroslavl, Russia;

The study of the processes of adaptation of the organism to the action of extreme factors of
different genesis is one of the topical tasks of physiology. The study was carried out on white
outbred mature rats - males, not adapted to stress. The index of erythrocyte deformability was
determined by filtration method. The index of aggregation of erythrocytes was determined by
optical microscopy. After hypothermia, 3- and 12-hour immobilization, swimming with a load
equal to 7.5% of body weight the erythrocyte aggregation index remained within the limits
established by us earlier for Control values (0.23-0.40, median 0, 31). Changes in the
erythrocyte deformability index were subject to the following regularity: at high initial values

this index decreased, and at low values it increased (the controls values in the norm are 0, 32-
0.54, median 0.43). After the orthostatic stress, the erythrocyte aggregation index did not
differ from the baseline in the group average, but the variation range decreased by 1.2 times.
The erythrocyte deformability index was reduced by 35% (p <0.001) compared with the
corresponding control (mean initial value is 0, 48). Thus, it can be assumed that changes in
microrheological blood indices were adaptive and aimed at optimizing blood flow under
extreme conditions.
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MMAPAMETPbBI TEMOPEOJIOTYNA U MAPKEPBI TPOMBUHEMMUWUA Y BOJIBHBIX
CUCTEMHOW KPACHOW BOJTYAHKOM

Emanyiinosa H.B., Emanyiinos B.U., Macuna U.B.

OI'BOY BO «SpocnaBckuii rocy1apCTBEHHBIN MEAULIMHCKUM yHUBEpcUTEeT» M3 PO,
Spocnasnw, Poccust

Hear paborsl. HccnenoBanue TEKy4YeCTH KpPOBH, MAPKEPOB BHYTPHUCOCYIUCTOTrO
CBEPTBHIBAHUS M UX B3aHMMOCBSI3U Y OOJBHBIX CHCTEMHOM KpacHo! BomuaHnkoil (CKB).
Marepuaabl U MeToabl HcciaenoBanus. Oo6cmemoBano 32 OonpHbIXx CKB. W3mepsiam
BA3KOCTh IIenbHOM KpoBW mpu Bbeicokux (BLK1) m mm3kux (BLIK2) ckopoctsix caswra,
Bsa3kocTh MminasMmbl  (BII), cycnensum ospurpouutoB (BCD) Ha mnomyaBroMaTuyeckom
KallWIISIPHOM BUCKO3MMETpE, MHIEKC 3((EKTUBHOCTH JOCTaBKU KHciaopoaa B Tkanu (Hct/m)
- TO2, wanexc purngHocTH >putporutoB — Tk, uymcmo arperatoB (HYA) spuTpouuToB u
nokazarenb ~ ux  arperamu  (ITA), npoBogwin  ompeneneHue  pacTBOPHUMBIX
¢ubpunmonomepHbix KoMmiuiekcoB (POMK) (penorponuHoBbiii TecT) u coaepxkanue JI-
mumepos (D-Dimer test, Diagnostica Stago, Mannheim).

PesyabTaTel. BIIK1 1 BIIK2 y 601pHpIXx CKB OBUTH BBIIIIE KOHTPOJIBHBIX 3HaUCHUH Ha 28%
u 52% cootBerctBeHHO (p<0,001). BIT 60mpHBIXx CKB cocraBuna 2,58 mlla*c, urto Ha 61%
(p<0,001) mpeBsbimano koHTpoas. Conepxkanne pudpuHoreHa y nanueHToB CKB Ob110 BBIIIE
KOHTpoist Ha 48% (p<0,001). Mukpopeonoruueckue usMeHeHus y OonbHbIx CKB
orpaxanucek B yBenuuenun YA u ITA (p<0,01), BesiBien poct BCO nHa 14% (p<0,05) u
Bo3pactanue uuaekca Tk Ha 9,6% (p<0,01). Takum obpazom, y 68,2% 6onbabix CKB 0Ob11
JUarHOCTHUPOBAH CHHJPOM THUIIEPBS3KOCTH, YTO MPUBOAWIO K CHIKEHUIO mHAekca TO2 Ha
12% (p<0,01) 1o cpaBHEHHIO C KOHTpOJEM. XapaKTepPHbIM SBWJIOCH 3HAYUTEIHHOE
yBenudeHue kouuentpauu POMK — 3.5 (3,0-6,0) mr%, (p<0,01), B cpaBHEHUU C KOHTPOJIEM
- 3,0 (2,5-3,5) mr%, u npesbliieHre ypoBHs J[-numepa Ha 37,5% 1o cpaBHEHUIO ¢ TPyNIoOi
KOHTpoJisl. B3auMOCBSI3b  T€MOpPEOJIOTMUECKUX  HApyLUIeHMH UM BHYTPUCOCYAHCTOIO
CBEpThIBaHUS, KaK 3BeHbeB maroreHe3a CKB, Haxoauiao oTpakeHHE B BBISBIEHUM MPSIMbIX
KOpPPEISIHOHHBIX 3aBUcHMOocTel Mexy BII, a Taxke nanekcom Tk u ¢pubpunorenom, ITA u
J—numepom.

3axkmarouenue. Y 68,2% 6onpHbix CKB 3apeructprupoBa CHHAPOM TUIIEPBI3KOCTH.
B3auMoCBs3p  reMOpEoNOrMYeckuX HapyLIeHMH U MPOLECCOB  BHYTPHCOCYAMCTOTO
CBEPTHIBAaHUS MOYKHO CUHMTAaTh B3aUMOJOINOIHSIOMIMMU [ATOJOTUYECKUMH 3BEHBSMU B
cUCTEME MUKPOLIMPKYJISALIUH.

PARAMETERS OF HEMORHEOLOGY AND MARKERS OF THROMBINEMIA IN
PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)

Emanuylova N.V. . Emanuylov V.I.,Masina [.V.

State Medical University, Yaroslavl, Russia

The aim of this study was to investigate blood fluidity and markers of thrombinemia in SLE
patients. Estimation of the hemorheology included: measurements of blood and plasma
viscosity, red blood cell aggregation and their deformability. Thrombinemia markers were
evaluated with fibrinogen, soluble fibrin monomer complex (SFMC) and D-dimers.
Obtained data have shown that the majority of patients had hyperviscosity syndrome and
significantly increased the content markers of thrombinemia.

The interrelation between hemorheological disorders and intravascular coagulation is
pathological link in the microcirculatory system.
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POJIb UHTEPJENKHWHA-1 B TATOT'EHE3E CUCTEMHOM KPACHOM
BOJIYAHKHA

Emanyiinos B.U., Emanyitnosa H.B.

®I'BOY BO «SpocnaBckuii rocy1apCTBEHHBIN MEAULIMHCKUN yHUBEpcUTET» M3 PD,
Spocnasns, Poccust

Lenb padoThl: uzyueHue coxpepkanus MJI-4 B cbIBOpOoTKEe KPOBH y OONBHBIX CHCTEMHOW KpacHOM
Bomuankoii (CKB) B 3aBucumoctu ot Hanmuuus anTudocdomunuanoro cuaapoma (ADPC) u BeIsIBICHUE
B3alMOCBSI3H MEX]y €ro MPOoAyKIKEeH, akTUBHOCTBIO MPOLIecca U ITOKa3aTeIIMU TeMOKOAryJIsuy.
Martepuaast u meroasl. OOcnemoBano 60 OompHBIX CKB, w3 koropeix 12 mmemm ADC c
aKTUBHOCTHIO 3aboneBanuss 1o mkage SLEDAI 6 (4-8). I'pymma konTpons-30 denoBek.
Onpenensnucy yposan WJI-4, Jl-numepa, ¢uOpuHOTeHa, pacTBOPUMBIX (UOPHHMOHOMEPHBIX
koMmruiekcoB (POMK), antutpombOuna III, mokaszaTenu CHOHTAaHHON W WHAYIUPOBAHHOW arperamuu
TPOMOOITUTOB, CHOHTAHHOTO (PHMOPHHOIIN3a, AKTUBUPOBAHHOE YaCTUIHOE TPOMOOIITIACTHHOBOE BpeMs
(AUTB), TpoMOHHOBOE BpeMs. AHAIN3 JAHHBIX MPOBOJIWICSA C IMTOMOMIBIO CTATHCTUYECKOTO TaKeTa
«STATISTICA» Bepcun 10.0 CpaBHEeHME TpyNI IPOBEAEHO € MCIOJIB30BAaHUEM HEMapaMeTPUUYECKUX
tectoB: Jlepena, Kpackena-Yomneca AHOBA, Manna-Yutau, ko3¢ dunueHT koppensaiun CriupMena.
Pesyabtatbl. Ilokazarenmu WMJI-4 Opmm Beime y marmueHToB CKB 6e3 ADC cpaBHHTETBHO C
narmertamMu ¢ ADC u ¢ rpynnoii koutposs - 15,6 (6,9-25,6) nr/mn, npotus 13,1(7,1-23,9) nr/mu,
mpotuB 7,2(3-12,5) nr/miu; p=0,013). Ilammentsr ¢ ADPC umenn Oosiee BBIpaKEHHBIE TOKa3aTelH
reMoKoaryJsiun. YBenundaenue NJI-4 mpsMo KoppelrnpoBayio ¢ akKTHBHOCTHIO 3abomeBanus (R-0,71;
p<0,05), cnontanHo# arperanueii TpomooruToB (R-0,67;p<0,05) 1 HanuuueMm TPoMOO30B B aHAMHE3E
(R-0,76;p<0,05).

3akmouenne. [lo-Buaumomy, yBenmmdeHnue KoHreHTpanuu MJI-4 oOwscHAeTCS ero KOMIEHCATOPHOM
¢dynkmueil. Hegoctarounoe yBennueHHe KOHLEHTPALMU 3TOTO IUTOKKHA y manueHToB CKB ¢ ADC
MOJKET UTpaTh POJb B aKTHBALMH MPOTPOMOOTHUECKUX 3P PEKTOB MPOBOCHATUTEIBHBIX (HaKTOPOB, HO
HEJIB3S UCKIIIOYHUTH U €r0 MPOBOCIAINTENIHHON aKTUBHOCTH.

ROLE OF INTERLEUKIN-4 IN PATHOGENESIS OF SYSTEMIC LUPUS
ERYTHEMATOSUS

Emanuylov V.I., Emanuylova N.V.

State Medical University, Yaroslavl, Russia

Aim: Study of the content I1-4 in the blood serum in the patients with system lupus erythematosus
depending on the presence of antiphospholipid syndrome (APS) and development of the interrelation
between its production, activity of process and indices of hemocoagulation.

Material and methods. 60 patients with SLE, of whom 12 had APS and 30 healthy controls were
studied. The clinical activity was assessed by SLEDAI scale 6 (4-8). IL-4, spontaneous and induced
platelet aggregation; APTT, thrombin time, D-dimer, fibrinogen, soluble fibrin monomeric complexes,
spontaneous fibrinolysis, antithrombin III were measured. Differences between patients and controls
were assessed by Leven, Kruskal-Wallis ANOVA, Mann-Whitney tests. There was used Spearman
rank correlation also.

Results. IL-4 levels were higher in SLE pts without APS comparatively with SLE pts with APS and
than in healthy controls - 15,6 (6,9-25,6) pg/ mL, versus 13,1(7,1-23,9)pg/mL and 7,2(3-12,5)pg/mL;
p=0,013). SLE pts with APS had most evident hypercoagulation. The increase of IL-4 level correlated
directly with activity (R-0,71;p<0,05), spontaneous aggregation (R-0,67;p<0,05) and thromboses in
past history (R-0,76; p<0,05).

Conclusion. It seems that increase of IL-4 in patients with SLE is resulted from its compensatory
function. Perhaps, inadequate increase of IL-4 levels in APS patients signify in most intensity of
thrombotic effects of proinflammatory factors but it cannot be excluded proinflammatory activity.
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YIIPYTO-3JJACTUYECKHUE CBOMCTBA JJEMKOIIUTOB KPOBHY ITPU
PA3BUTHUU BOCIHTAJIMTEJBHBIX PEAKIIUI B OPTAHU3ME

’Kunomoposa E.B.l, batumies C.A’

1Betﬂropoz[cxlzlﬁ roCyIapCTBEHHbIN HAIMOHAIBHBIN UCCIIEIOBATEIILCKUN YHUBEPCUTET,
benropon, Poccus

*Benropojckast odnacTHas KIHHHYecKas 6onbruua uM. C. Moacadba, benropox, Poccus.

[lens uccnenoBaHus — U3YYNUTh YNPYTO-2JaCTHUECKHE CBOMCTBA JIEHKOLUMTOB KPOBH IIPU
Pa3BUTHUH BOCHAJIUTENbHBIX 3a00JI€BaHUI B OpPraHU3ME M BBIICHUTb, U3MEHSETCS JIU STOT
II0Ka3aTeNb B TEUYCHHE Kypca JICUCHHUS.

Martepuan u MeTonbl uccienoBanus. B paboTe ucnonap30Baiy KpoBb JIIOAEH, HAXOAMIMXCS
Ha JIeYeHUHM B O0OJIacTHOW KiIuHUYeckoi OonbHuile cB. Hoacada r. benropoma. B
HKCIEPUMEHTE MCIIONb30BAIM MPOObI KPOBH MAIMEHTOB C OCTPHIMH BOCHAJIUTEIbHBIMU
peakuMsMH B OpraHM3Me, pPa3BHUBAIOLUIMMUCA NpU NuenoHeppute (n=6) U ¢ AUATHO30M
KapOyHKyn1 mouku (n=3). JlelikomuTapHyl0 Maccy OTIENSJIM IMYTEM JBYXKPaTHOTO
neHtpudyruposanuss npu 1500 o6/mMuH. Ma3ku TroTOBWJIM Ha OO€3KUPEHHBIX CTEKJIax
oOmenpuHATEIMA ~ criocobamMu. Mopayns FOHra JnedKonUTOB H3MEpSIM B PEXUME
CIEKTPOCKOMUU Ha CKaHHpYIOIleM 30HA0BOM Mukpockorne Wuterpa Bura (NT-MDT,
3enenorpan, 2009). is ckaHUpOBaHUS UCIOJIb30BaIH 30HABI cepurl NSGO3, KeCTKOCThIO
1.1H/m u paguycom 3akpyrienust 10 aM. Moaynbs FOHra nsmepsiiu B 25 nOKaJbHBIX ydacTKax
KJIETOYHOW TOBEepXHOCTH He MeHee ueM 10 kierok. [lomydeHHble naHHBIE 00paOOTAaHbI
METOJIaMU BapUAaLlUOHHON CTaTUCTHUKH.

Pesynbprarel. bbulo yCTaHOBIEHO, YTO y MAlMEHTOB C JAMAarHO30M MHEIOHEPPUT U
BBIPAXEHHBIM OCTPBIM BOCHIAJIEHHEM J0 jeueHus Mmoxyb FOnra cocrasisn 910,13+4,01 mlla.
[locne neuenns moxyns FOura nossicuics a0 1399,06+49,94 mlla. B rpynne nmanueHToB ¢
JIMarHO30M KapOyHKYJ MOYKH A0 jJeueHus moaynb FOura cocrasun 892,90+7,48 mlla. ITocne
JeueHHsl B 3TOW rpymIe Takke Habmojnaercs moBbimieHne moayns FOura no01023,06+30,31
ml]a.

3akmoyeHue. Takum 00pa3oM, YCTaHOBIIEHO, YTO B XOJ€ HPOBEIEHHOW Teparnuu MOJYJIb
IOHra, xapakTepu3yrommii )KeCTKOCTb KIETOYHON IMOBEPXHOCTH, YBEINYWICS MPAKTUYECKU B
1,5 paza B rpymnme mamueHToB ¢ mnuenoHedppurom u B 1,14 paza B rpynme OOJBHBIX C
JMAarHo30M KapOyHKyJ IOYKH. Pa3BuUTHE BOCHAIMTEIBHOIO TIIpoliecca B OpraHu3Me
CHOCOOCTBYET CHMKEHHIO KECTKOCTH KJIETOYHON MOBEPXHOCTH JIEHKOIIMTOB, YTO MO3BOJISIET
UM ObICTpeC MUIPHpPOBATh B oOuar BochaneHus. JIaHHBIA MapaMeTp MOXET HUMETh
JMAarHOCTHYECKOE 3HAUYE€HUE TMpHU HAOMIONEHHM 32 XOJOM JICYCHHUS BOCHAIUTEIbHBIX
IIPOLIECCOB B OPraHU3Me YEJIOBEKA.

ELASTIC PROPERTIES OF LEUKOCYTES IN THE DEVELOPMENT OF
INFLAMMATORY REACTIONS IN THE BODY

Zhidomorova E.V.l, Batishchev S.A.

Belgorod State National Research University, Russia

*Belgorod Region Hospital St. [oasafa, Belgorod, Russia

The aim of this study was to investigation of the elastic properties of leucocytes during the
development of inflammatory reactions in the body and find out whether this index changes during
course of threatment.

The scheme of experiment included: collected of blood samples from patients with acute inflammatory
reactions — pyelonephritis (n=6) and patients with diagnosis of kidney carbuncle (n=3), isolation
leucocytes from whole blood and the measure of the Young’s modulus by atomic force spectroscopy.
It was obtained the development of the inflammatory process in the body promote the reduce stiffness
of the cell surface of leukocytes which allows them to migrate faster to the focus of inflammation.
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KHCJOPOJCBS3BIBAIOIIUE CBOMCTBA KPOBU Y TA3BOTPAHCMUTTEPHI
(HOBBI ACIHEKT U3BECTHOM ITPOBJIEMBI)

3unuyk B.B.

I'ponHeHCKHI rOCY 1apCTBEHHBIN MEAULIMHCKANM yHUBEpCcUTeT, I'ponno, benapychb

BriepBbie n3yueHne KUCIOPOJCBS3YIONIMX CBOMCTB reMoriiodnHa 0buto mposeneHo Paul Bert B 1878
roa. [Tocne sToro B Teuenne mouru 150 et Hamm mpeacTaBiIeHUs 00 ITOH MOJIEKYJIe H €€ BKJIAJe B
peann3anuio KUCIOPOATPAHCHOPTHON (DyHKIMH KPOBH CYIIECTBEHHO pacIIMpsioTcs. B wactHOCTH,
TIOSIBUJICSL HOBBIM acleKT MPOOJIEeMbl, 8 IMEHHO B3aUMOJICHCTBHE TeMOTIIO0HHA U Ta30TPAaHCMHUTTEPOB.
Cpenu pa3nuuHbIX (AKTOPOB CUCTEMBI PETYISALUHN KUCIOPOJCBSI3BIBAIOIINX CBOWCTB KpoBu (pH, 2,3-
madochornuuepar W Ipyrue) HUMEIT 3HAaYeHHE Tra30TPAaHCMHUTTEPHl (MOHOOKCHJ a30Ta H
CEPOBOIOPOI).

H,S- u  NO-nponyuupyromue CHCTEMBl OKas3blBalOT  MOAyJHpYyIollee JelCTBHE  Ha
KUCIIOPOATPAHCHIOPTHYIO (YHKIMIO KPOBH TMPU Pa3IUYHBIX COCTOSHHAX, COIPOBOMKIAOIIMXCS
pa3BHTHEM THIIOKCHH. B pe3yrnbrare mprueMa MelaTOHHHA 1TOCIIE BHIMOIHEHHUS (U3NYECKON Harpy3KH
OTMEUaeTCss CIOBUT KPUBOHW  JUCCOLMAIIMM  OKCHUTEMOTJIOOMHA BIPAaBO W POCT  YPOBHS
ra3oTpaHCMUTTEPOB (MOHOOKCHA a30Ta M CEPOBOJOPOAA), UTO 0OECIeYnBaeT CHIKCHUE TPOSBICHNUN
OKHCIIUTENBHOTO cTpecca. [Ipu BBeneHn: numnononrcaxapuaa (B 103€ 5 MI/KT B TE€UEHHE TPEX CYTOK)
ra30TPaHCMUTTEPH! BIUSIOT Ha KHCIOPOATPAHCIIOPTHYIO (DYHKIUIO KPOBH, B YACTHOCTH, MOBBIIIAIOT
CPOJICTBO TeMOTJIOOMHA K KHCIOPOLY, YTO UMEET 3HaYCHUE AJISI MEXaHU3MOB (hOPMHUPOBaHUS PEIOKC-
cucteMbl. OOMydeHHEe MarHUTHBIM IIOJIEM apTepUH W BBEJCHUE THApPOCYibduaa HaTpus wid L-
aprMHUH OPUBOANT K YMEHBUIEHHIO CPOJCTBA TI'eMOIVIOOMHA K KHCIOPOAY M CONPOBOXKIACTCS
TIOBBIILICHUEM COJICPKaHUsI HUTPAT/HUTPUTOB U CEPOBOAOPOJIA B KPOBH, a IPU BBEIECHUH HHTHOUTOPOB
(DL-nponaprunrmumye, MeTwioBsiid 3¢up NG-HUTpo-L-apruanna) 3¢dexr marHUTHOTO TONS HA
CPOZICTBO TE€MOTJIO0MHA K KHCIOpOLy He mposBiserca. [Ipn XpoHHYeckoil oOCTpYKTHBHOW Oone3HM
JIETKUX CIABHUT KPHBOH ITUCCOIMAIA OKCUTEMOTIIOOMHA BIPABO COMPOBOKAACTCS OHOHAIIPABICHHBIM
POCTOM CcozepKaHHs HUTPAT/HUTPUTOB U YPOBHA cepoBopopona. Ee caBuT BIpaBo Takke OTMEUYaeTCs
y MAIMeHTOB C HH(APKTOM MHOKap/a B COYETAHUH C METa0OINIECKIM CHHAPOMOM B niepron 25-60-¢
CYTKH OT HayaJsia 3a00JIeBaHNUs, CTEEHb KOTOPOTO KOPPEIHPYET C COAep:KaHNEM I'a30TPaHCMUTTEPOB.
l'a3oTpaHcMUTTEPHl BBIMOJIHSIOT POJb AJUIOCTEPUUECKUX I(PPEKTOPOB B OTHOLICHWH Te€MOTTIOO0HMHA,
U3MEHSSL €ro CPOJCTBO K KHUCIOPOAY W ONpPENessis COCTOSIHHUE KHCIOPOATPAHCHOPTHOH (yHKIMH
KpoBH. JlaHHBIC Ta30TPAHCMHUTTEPHl YYacTBYIOT B (OpMHPOBaHMHM (YHKIHOHAIBHBIX CBOMCTB
reMoryioonHa myTeM MOAM(QHUKALMK €ro CpOJCTBa uepe3 pa3IMYHble MEXaHU3MBI: 00pa3oBaHHE
Pa3IWYHBIX  JIEpUBAaTOB TreMorioOWHa  (HUTPO30-, HUTPO3WI-, MET-, CYIb(PTreMOriIo0nH),
(dbopMupoBaHHE BHYTPHIPUTPOLMTAPHON CHCTEMBI KHCIOPOJCBSA3YIOIIMX CBOWCTB KPOBH, a TaKXKe
OIIOCPENIOBAHO Yepe3 CUCTEMHbIE MEXaHU3Mbl, 4YTO UMEET 3HaYCHHE B MATOTEHE3€e T'MIIOKCHYECKHX
COCTOSIHUI OpraHu3Ma.

OXYGEN-BINDING PROPERTIES BLOOD AND GASOTRANSMITTERS (A NEW
ASPECT OF A KNOWN PROBLEM)

Zinchuk V.V.

Grodno state medical university

Among the different factors of system regulation oxygenbinding properties of blood (pH, 2.3-
diphospoglycerat and others) have a role gasotransmitters (nitrogen monoxide and hydrogen sulfide).
H,S - and NO-producing systems have a modulating effect on oxygentransport function of blood
under various conditions involving the development of hypoxia. Gasotransmitters involved in shaping
the functional properties of hemoglobin by modification of its affinity through different mechanisms:
the formation of various derivatives of hemoglobin (nitrosoh-, nitrosyl-, met-, sulfhemoglobin), the
formation of insideerythrocyte system oxygenbinding properties of blood, as well as indirectly through
system mechanisms that is important in the pathogenesis of hypoxic conditions of the body.
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BJIUSAHUE AHTUKOATYJISHTHOM TEPAITMA HA OKCUTEHALIUIO
MEMBPAHBI DOPUTPOLIUTOB BO B3AUMOCBA3U C ITIOKA3ATEJISIMU
MUKPOLUPKYJISIIIUA Y TAIIMEHTOB C ®UBPUJLISINUEN ITPEJICEPJIUIA
3onoroBckas U.A., laseinkun W.JI., Jlumapesa JI.B., CyctperoB A.C.

OI'bOY BO«Camapckuii rocyJapcTBEHHbIM MEAUIIMHCKAA YHUBEPCUTET» MHUH3IpaBa
Poccun, Camapa

Oubpwmsiuss  npencepauii  (OI1) — 3Haummas npobrneMa Ui  CHCTEMBI  3IPaBOOXpaHEHUS.
MHOXECTBEHHOCT TOPAXEHWH Ha YPOBHE MAakpo- M MHUKpouupKyistopHoro (ML) pycna y
nanueHToB ¢ DIl ¢ pa3BuTHeM Kackaza MaTo(QU3NOIOIMYECKUX PEAKIMH, NMPUBOAALIMX K HIIEMUHU
OpraHoB U TKaHel, TpeOyeT oco6oro BHUMaHus. Llejb: N3yunTh BIUAHNEAHTUKOATYITHTHOM Tepanuu
Ha OKCUTEHAIIMI0O MeMOpaHbl S3PUTPOLIUTOB BO B3aUMOCBs3M ¢ mokazaremsiMu ML y nmanuentos ¢ ®II.
MarepuaJsl u MeToabl. [IpoBeneHo ogHOMOMEHTHOE (cross-sectional) ncciegoBanye ¢ NaUUEHTOB C
HekiamanHo PII. IlanmeHTs! ObUIM pa3zenieHbl Ha TPYNIBI: B OCHOBHYIO Tpymmy - 1-s rpymnma
0onpHBIX (1=50) BouwM OONBHBIE, MPUHUMAIOUINE IEPOPATILHBIM aHTHUKOATYJISTHT TPYIITY CpaBHEHUS
ObUIM BKJIIOUEHBI MALMEHTHI, HE MPUHUMAIOIIIE aHTUKOAryJIAHTH — 2-51 rpynna (n=50), 3-1 rpynmna
(n=50) — xoHTpomb. HM3ydyeHme mapaMeTpoB MEMOpaH >SPUTPOIIUTOB, OTPAKAIOIINX YPOBEHH
OKCHUT€HAINH, TPOBOAMIM C TOMOIIBI0O METOAa Ja3epHOH WHTep(HEepeHINOHHON MHUKPOCKOIHH
(JIUM), mapametrpoB MI] - metogom JI/ID. Pesyabrarpl. Y O0nbHBIX 1-i U 2-# TPy CTATUCTUYECKH
3HaYMMOE€ CHIDKCHHE IapaMeTpOB OKCHUT'€HAIlMM MEeMOpPaHbl PUTPOLUTOBCO CHIDKEHHEM HHIEKCA
OKCHI'€HAIlUM HIDKE HOPMHUPOBAHHBIX 3HaueHUil. BBIsABIEHO, YTO y MAlMEHTOB, HE NMPHUHUMABIINX
AHTUKOATYJISIHT, Ha0MI0AaNI0Ch cTaTucTHUeck 3HaunMoe (p=0,001) cHmKeHne MHIEKCAOKCUTeHAIUH
dy2/dyl meMOpaHBl 3PUTPOLMTOB, KOPPEJUPYIOIIME CO CHIKEHHEM HHJIEKCAa OTHOCUTEIBbHOM
nepdy3nOHHONW caTypalMd KHUCJIOpoJa B MHKPOKpoBoToke(Sm), (r=0,66; p=0,028), a Tak xe
rnapaMeTpaMM, OTPAXKAIOIUM  SHAOTEIHAIbHYI0, HEMpPOTeHHY0O M MHOTEHHYIO peryIslusMu
MHUKPOCOCYIOB TaK k€ OBLIM OTMEUYEHBI KOPPEISIMOHHbIE CBs3u ¢ uHIekcoM dy2/dyl:As/c (= -0,61;
p=0,012); An/c (= -0,66; p=0,002); Am/c (r= -0,70; p=0,001).3akarouenue. IlomydeHHbIE TaHHBIC
MO3BOJIIIOT TOBOPUTH, 4YTO Yy manueHToB ¢ DIl wmMmeer MecTo BhIpaXEHHBIE HapyLICHUS
MUKPOLMPKYJSIIUU ¢ POPMUPOBAHUEM >KECTKUX IPUTPOLUTOB, UTO yCYTyOIseT MpoLecchl HIIEMUU
OpraHoB M TKaHeH. lImMeeT MeCTO IOJOXKUTENbHOE BIMSHUE AHTUKOATYJISSHTHON Tepamuu Ha
nokazatenu MII craTyca u cTeneHb OKCUTE€HAIINH 3pUTPOLUTOB Yy O0nbHBIX ¢ DII.

THE INFLUENCE OF ANTICOAGULANT THERAPY ON THE OXYGENATION OF THE
MEMBRANE OF ERYTHROCYTES IN INTERACTION WITH MICROCIRCULATION
INDICATORS IN PATIENTS WITH FIBRILLATION OF PRECURDITION

Zolotovskaya A, Davydkin IL, Limareva LV, Sustretov AS

Samara State Medical University of the Ministry of Health of Russia, Samara

Atrial fibrillation (AF) is a significant problem. Multiple lesions at the level of macro- and microcirculatory
(MC) bed in patients with AF leads to ischemia of organs and tissues, requires attention. Objective: to study the
effect of anticoagulant therapy on the oxygenation of the erythrocyte membrane in relation to the parameters of
MC in patients with AF. Materials and methods. A cross-sectional study was carried out. The main group (n =
50) patients taking oral anticoagulant, comparison group patients who do not take anticoagulants - 2nd group (n
=50), 3rd group (n = 50) - control. The study of the parameters of erythrocyte membranes was carried out using
the method of laser interference microscopy, the parameters of MC - by the LDF method. Results. In patients of
groups 1 and 2, a statistically significant decrease in the parameters of oxygenation of the erythrocyte membrane
with a decrease in the oxygenation index is below the normalized values. It was revealed that a statistically
significant (p = 0,001) decrease in the oxygenation index dy2/dyl of the erythrocyte membrane was observed in
patients who did not take the anticoagulant, correlating with a decrease in the index of relative perfusion oxygen
saturation in the microvolume (Sm), (= 0,66; p = 0,028), as well as parameters reflecting endothelial,
neurogenic and myogenic regulation of microvessels, correlation correlations with the index dy2 / dyl were also
noted: Ae/o (r=-0,61; p=0,012); An / ¢ (r =-0,66; p=0,002); Am / ¢ (r = -0,70; p=0,001). Conclusion. The
obtained data allow us to say that in patients with AF there is a pronounced disturbance of microcirculation with
the formation of hard red blood cells, which aggravates the processes of ischemia of organs and tissues. There is
a positive effect of anticoagulant therapy on the indicators of MC status and the degree of oxygenation of
erythrocytes in patients with AF.
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CPABHUTEJIbBHASA OLEHKA BJIMAHUSA PACTUTEJIBHBIX DKCTPAKTOB HA
BA3KOCTB KPOBU I1PU PAKE IIEYHEHMU PC1 Y BEJIBIX KPbBIC

Nsmuues A.B., Aepamer; O.A., Ilonkos E.B., Adanacwesa I'.A., [Tonmykonosa H.B.,
Haonoxun H.A., Byuapckas A.b., Mynpak JI.A.

OI'bOY BO «CapaToBckuii rocyJapCTBEHHBIM MEAUIIMHCKAN YHUBEPCUTET

uMm. B. . PazymoBckoro.

Heab wuccienoBaHus. OKCIEPUMEHTAIBHOE WCCICIOBAaHNWE BIUSHUSA PACTUTENBHBIX 3KCTPakToB TaBoiru
Y3KOJIMCTHOHM Ha BA3KOCTHh KPOBH OEIBIX KpBIC IpH pake nedern PC1 B skcriepumenTe.

Marepunansl u Meroabl. Pabory ¢ yabopaTOpHBIMH IKMBOTHBIMH OCYIIECTBISUTH corjiacHO JKeHeBckoi
KonBeHimn o «MexIyHapOJHBIX MPUHIMIAX OMOMEINIIMHCKUX MCCIIEA0BAHUM C HCIOIb30BAaHUEM KHBOTHBIX)
(1985 1.). benbiM KpbicaM MOIKOXKHO MMILUTAHTHPOBAIU B 00sacTh yomatku 0,5 ma 25% omyxoneBoil B3Becu
mramMma paka nedeHn PCl (6ank omyxoneBbix mrammoB ['Y POHIl wum. H.H. bnoxunma PAMH),
TIPUTOTOBJICHHOW B pacTBOpe X3HKca. Uepe3 Mecsil 1ociie NepeBUBKU M JIOCTIDKEHUS! KPUTHYECKOTO oObeMa
OITyXOJIM, B COOTBETCTBHHU CO CTaH/IapTOM pocTa paka rnedyeHn PC1 y )XMBOTHBIX Opajii KpOBb Ha HCCIIe/IOBaHME.
B pabore wncmomp30BannCh MONTYyYCHHBIE aBTOPCKAM CIIOCOOOM BOZHBIE PacTBOPHI SKCTPAKTOB TaBoiru
Y3KOJHMCTHOM IpOM3pacTaomux Ha Teppuropun CapaToBCKOW 001acTH. DKCTPAaKThl BBOAMIM JKHBOTHBIM
BHYTPHUMBIIIEYHO B J103€. Peosornyeckue cBoiictBa kpoBu usydanu Ha AKP-2 npu ckopocTsx casura ot 5 10
300 ¢

Pesyabratbl. IlomyueHsl pe3ynbTaTbl, CBUICTENIBCTBYIONINE O CHIDKCHHHM BA3KOCTH KPOBH  JKMBOTHBIX C
MEPEBUTHIM PAKOM MEYCHW Ha (POHE BHYTPUMBIIICYHOTO BBEACHHSA DSKCTPAaKTa KHPKAa30HA B JHAIlla30HE
ckopocteit casura ot S50 g0 200 ¢ (Pso, Pioos Pisos P200<0,05) MO CpaBHEHHIO C COOTBETCTBYIOIIMMH
MOKa3aTeIsIMU JKUBOTHBIX C PAaKOM II€YEeHH, KOTOpPbIE 3KCTPAKT He mnosydand. OJHAKO MpHU HCIOJIb30BaHHUU
BOJIHOTO 3KCTPAKTa TaBOJITM MOKA3aTEeNIN BSI3KOCTH KPOBH OCTaBAJIUCh BBICOKMMM, KaK U y TPYIIIBI )KUBOTHBIX C
pakom PC1 rpynmnsl cpaBHeHusI.

3akarouenne. OOHapy)KEHHOE CHIDKCHHE BS3KOCTH KPOBM Ha CPETHHMX M BBICOKMX CKOPOCTSIX CABHIa Y O€JbIX
KpbIC ¢ mepeBuThIM pakoMm nedeHn PCl Ha ¢oHe BHYTPHUMBIIIEYHOTO BBEJICHUS JKCTPaKTa KHUPKa3OHa B
9KCIIEPUMEHTE MOXET CBHAETEIbCTBOBATH O KOPPUTUPYIOUNIEM BIMSHUM YKAa3aHHOTO JKCTpPAaKTa Ha
peosoruuecKue CBOMCTBA KPOBH IPH SKCHEPHMEHTAIFHOM OITyXOJIEBOM Hporecce. MeXaHU3Mbl BBIIBICHHOTO
a¢dexra TpeOyroT manbHeWiero mizydeHus. IIpum MCTIONB30BaHMM BOAHOTO 3KCTpakTa TaBONTH  MOJOOHBIX
3¢ PEeKTOB HE OTMEYAIIOCH.

COMPARATIVE EVALUATION OF THE EFFECTS OF VEGETABLE EXTRACTS ON
BLOOD VISCOSITY IN WHITE RATS WITH PC1 LIVER CANCER

A. Ivlichev, O. Avramets, E. Popkov, G. Afanasyeva, N. Polukonova, N. Navolokin,

A. Bucharskaia, D. Mudrak.

(Razumovsky Saratov State Medical University, Russian Federation)

Research objective. Experimentally investigate the effects of vegetable extracts (Filipendula angustiloba) on
blood viscosity in white rats with PC1 liver cancer.

Materials and methods used. Manipulations with laboratory animals were carried out in accordance with the
Geneva Convention on the International Principles of Biomedical Research using Animals (1985). White rats
were implanted subcutaneously in the scapular region with 0.5 ml of 25% tumor suspensions of PC1 strain of
liver cancer (from a can of cells of tumor strains of the NN Blokhin Russian Academy of Medical Science
RAMS) prepared in Hanks solution. The animals’ blood was tested one month after the implantation when the
critical tumor volume, in accordance with the standard of growth of PC1 liver cancer in animals, was reached.
Aqueous solution of Filipendula angustiloba extract (obtained by an original method from plants growing in the
Saratov Region) was used. The extract was administered as a 100 mg/kg solution. The rheological properties of
blood were analyzed on AKP-2 at shear rates from 5 to 300 s-1.

Outcomes. The results obtained indicate a decrease in blood viscosity of animals with recycled cancer in the
speed range from 50 to 200 s-1 (p50, p100 <0.01, p150, p200 <0.05) after an intramuscular injection of
Aristolochia as compared with the corresponding indicators for untreated animals with liver cancer. However,
when using the aqueous extract of Filipendula angustiloba , the blood viscosity values remained as high as in the
comparison group of animals with PC1 cancer.

Findings. The observed decrease in blood viscosity at medium and high shear rates in white rats with liver
cancer PCI after intramuscular injections of Aristolochia extract in the described experiment may indicate a
corrective effect of this extract on the rheological properties of blood in an experimentally-induced tumor
processes. The mechanisms of the discovered effect require further analysis. Water solution of the Filipendula
angustiloba extract did not produce the same effect.
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PEOJIOTMYECKUE CBOUCTBA KPOBU ITPU TPAHC®Y3UHU
SPUTPOIIMTAPHOM MACCHI BOJIbHBIM TP AHEMUH
3JIOKAYECTBEHHBIX HOBOOBPA3OBAHUI

Kucnos H.B., Bonkxosa E.JI., MypasseB A.B., Jleun B.H.

OBI'OY BO «SpocnaBckuii rocy 1apCTBEHHBIN Meaarorndeckuii yausepceuteT um. K.JI.
YmuHckoro», Spocnasis, Poccus

[Ipu pasBuTHM aHeMWHW KoHIEHTparuu remoriobuna (Hb), y OonbHBIX aHeMUel 3710Ka4eCTBEHHBIX
HoBoOOpazoBanuii (A3BHO) Obina CyIIECTBEHHO CHIDKEHA. OJTO TpeOyeT CpOYHOIro MepelHMBaHus
SpUTpOLUTApHON Maccel. Bwmecte ¢ Tem mocTymieHue B oOmMHA  KPOBOTOK  OOJBHOTO
KOHLICHTPUPOBAHHON CYCIIEH3UM OJPUTPOLUTOB C HOBBIMH MAakpo- M MHKPOPEOJIOIMIECKUMHU
CBOWCTBAMH MOXKET CO31aTh P PEOJIOTHYECKHUX MpoOieM, KOTOpble HEOOXOAWMO TOHUMATE.
[losTomy mnensto pa®oThl OBUIO H3yYEHHE PEOJIOTMYECKHX CBOMCTB KpPOBH OOJNBHBIX aHEeMHEH
3JIOKaYeCTBEHHBIX HOBOOOPa30BaHUi TIOCTIE TpaHCHY3HH SPUTPOITUTAPHON JOHOPCKOH MacCHI.
Metoabl. B rpynmy HaGmoneHus: ObUH BKIFOUEHBI nanuenTsl, crpagatomue A3HO, ¢ Hb nuke 80
r/n. Im TpeboBanack TpaHcQy3usl SpUTPOLUTAPHON Macchl Ui Koppekiuu anemud. ObcnenoBano 24
nagueHTa B Bo3pacte oT 42 go 72 ner. 3a OoIHY NpoUENypy HepenauBaiv, B cpemHeMm 535 wu,
SPUTPOITUTAPHONH MacChl COOTBETCTBYIOIICH TpyHmbel KpOBH M pe3yc dakropa. [lo m mocrme
MepeNrMBaHus PErHCTpUpOBaTM Komiuiekc rematonornueckux (Hb, Hct, MCHC, RBC) wu
reMOpeOoJOrnYecKrX (BSI3KOCTh KPOBH, IUIa3Mbl M CYCHEH3HH SPUTPOLMTOB, a TAKXKE UX arperauuio
[AD] u nedopmanmro [/I3]) XxapakTepuUCTHK.

Pesyabrartel. [locne npoBeneHus remorpancdysun nokazarenu Hb u Het moBwicunuck Ha 12% u
16%, cootBeTcTBeHHO. Bszkocts kpoBu (BK) yBennunnace B cpeanem Ha 15-17% (p<0,05). Hamuune
3ameTHOU Koppemsmun (r=0,648) 3Tol XapaKTEpPUCTUKH ¢ BO3pocmuM Hct ykaspiBaeT Ha OCHOBHYIO
npuuuHy npupocta BK nocne remorpancy3nuu; nmoBeIIeHHE TeMaTOKpUTa. Arperaius 3puTpOIUTOB,
IIPU 3TOM TOXKE yBenuumiack, Ha 18% (p<0,05). Toraa xak BsI3KOCTH IUIa3MbI U JID mpakTudecku He
M3MEHMJIIMCH TI0CIIE TPaHCPY3HH.

3akioyenne. I'emoTpancys3ust IPUBOOUT K OBICTPOMY HPUPOCTY KOHLEHTPALUU 3PUTPOLUTOB U
reMorioorHa y 60npHbIX aHemueil. CyliecTBeHHBIH NPUPOCT TEMATOKPUTa coueTajIcs ¢ JOCTOBEPHBIM
YBEIUYEHUEM BSI3KOCTH KPOBHM M OCHOBHASl NPHYMHA IOBBILICHUS BSI3KOCTH KPOBU INPH BBICOKHX
CKOPOCTSIX CABHIA CBSI3aHA C HAPAaCTAaHMEM KOHIIEHTPALMH 3PUTPOLIUTOB. DTO MOXKET CIIOCOOCTBOBAThH
MIPUPOCTY COCYIHCTOTO CONPOTHBIEHUS KPOBOTOKY. K TOMy ke BBISBIEHO 3aMETHOE IOBBIIICHHE
arperanyy 3pUTPOLHUTOB, YTO COYETATIOCH C IPUPOCTOM KOHLIEHTpAUUK GUOPUHOTECHA IJIa3MBbl.

HEMOREOLOGICAL PROPERTIES IN TRANSFUSION OF ERYTHROCYTE
MASS IN ANEMIA PATIENTS WITH CANCER
Kislov N.V., Volkova E.L., Muravyov A.V., Levin V.N., Yaroslavl, Russia

The aim of the work was to study the rheological properties of blood in patients with anemia of
malignant neoplasms after transfusion of erythrocyte donor mass.

Methods. Twenty-four patients aged 42 to 72 years were examined. One procedure was transfused,
with an average of 535 ml, of the erythrocyte mass. Before and after hemotransfusion, a complex of
hematological (Hct, Hb, MCHC) and hemorheological characteristics (viscosity of blood, plasma and
red blood cell suspension, as well as their aggregation and deformability) were recorded.

Results. After hemotransfusion, Hb and Hct increased by 12% and 16%, respectively. The viscosity of
blood (BV) increased by an average of 15-17% (p <0.05). The presence of a significant correlation (r
= (0,648) of this characteristic with an increased Hct indicates the main reason for the increase in BV
after hemotransfusion; Increase in hematocrit. Aggregation of erythrocytes, while also increased, by
18% (p <0.05). Whereas the viscosity of the plasma and DE were virtually unchanged after
transfusion.

Conclusion. Hemotransfusion leads to a rapid increase in the concentration of erythrocytes and
hemoglobin in patients with anemia. A significant increase in hematocrit was combined with a marked
rise in blood viscosity and red cell aggregation.
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OCOBEHHOCTHU TPOMBOJJACTOI'PAMMBLI ’KEHIIIVH B 3ABUCUMOCTHA
OT UHJAUBUAYAJIBHOMW YYBCTBUTEJBHOCTHU K OKCHUJY A30TA IN
VITRO

Kibruea M.M., Hazapos C.b.

OI'bY «MB HUM M u /1 um. B.H. I'opoakoBa» Munszapasa Poccuu, . IBanoBo, Poccust

Llenp paboTHI: BBHISIBUTH OCOOCHHOCTH CBEpPTHIBAHWS KPOBU IKEHIIWH C (PU3UOJIOTHIECKOM
OEpEeMEHHOCThIO B 3aBUCHUMOCTH OT HHJWBUAYalTbHON YYyBCTBUTENBHOCTH K JEHCTBHIO JOHATOpa
okcuza azora SIN-1 B akcriepuMeHTe in vitro.

Metonsl uccnenoBanusi: MccnemoBanue mposenmeHo Ha 50 oOpasmax rmiia3Mbl KpPOBH JKEHIIUH C
(hM3MOTIOTHYECKHU TIPOTEKAIOIIEeH OepeMEeHHOCThIO B CpoK rectarui 38-40 Henenb u 20 — mpaKTHIeCKH
3M0POBBIX JKEHINMH. J{1s1 BBHISBICHHS OCOOCHHOCTEH BIUSHHS JOHATOpa OKCHIAA a3oTa 3-
Morpholinosydnonimine hydrochloride (SIN-1, Acros Organics) Ha cBepTHIBaHHE ILIa3MbI KPOBHU
ucronbp3oBay  Meron Tpomboamacrorpadum  (TOIT 5000, Haemoscope Corporation, USA).
OtHOCcuTEeNnpHOE M3MEHeHue Tmokaszarens R Tpomboamacrtorpammel — A R (y.e.) HeGepeMeHHBIX
eHIUH nocie nakyOanuu ¢ SIN-1 cocrasuio -13,1 [-25,5; 8,52]. s BBISBICHUS WHAUBHIYTbHBIX
0coOeHHOCTEH OepeMeHHbIe U HeOepeMeHHbIE JKEeHIIIMHBI OBUTH pa3zelieHbl M0 JaHHOMY KPUTEPHIO I10
TpaHUIlaM OBEPUTENBHOTO MHTEPBANa HA TMOJTPYMIBI C HU3KOW UyBCTBHTEIHHOCTBIO, a TaKXKe CO
CTUMYJIMPYIOIIUM M YTHETAIOIIMUM JAEHCTBUEM IOHATOPA OKCH/IA a30Ta HA CBEPThIBAHNE KPOBU.
Pesynprarer: BeisBrneHO, 4TO y HeOEpeMEHHBIX KCHIMUH B MOATPYNIE C YTHETAIONINM JIEeHCTBHEM
SIN-1 moxkazarenn TtpomboamactorpaMMbel R u K, xapakTtepmsyrommue BpeMs CBEpPTHIBAHHS,
JIOCTOBEPHO HIKE, YeM Yy KCHIIWH C HU3KOW YyBCTBUTENBbHOCTHIO K SIN-1. Bpems nawampHO
aKTHBAaUMK TpoMOWHA R y maHHBIX XEHIIMH YKOPOUEHO U IO CPaBHEHUIO C JKCHUIMHAMH CO
crumysmpytomumM neiicteueM SIN-1. Bpems HacTymieHns MakcuMmanbHON amrumatyasl (TMA) y
KEHIIUH C yraerarommm jeiictueM SIN-1 Takxke yKOpodeHO; MakcHUMaibHas ammutyna (MA)
BbIle. Y OepeMeHHBIX KeHIIMH ¢ yrHeratomuM aericteueM SIN-1 Bpemst R Hactymaer OwicTpee 1o
CPaBHEHUWIO C JKEHIIMHAMHU IBYX Apyrux mnoarpymin. TMA y JKEeHIIWH ¢ YrHETAIoMMM JIeHCTBHEM
KOpOde, 4YeM y JKEHIIIWH CO CTUMYJIAPYIOIINM JIEHCTBHEM OKCHIa a30Ta.

3akmoueHue: BbIBIEHB WHAWBUAYyalbHbIE OCOOEHHOCTH CBEPTHIBAHUS KpPOBH HeOEpEMEHHBIX
KEHIMUH © KCHIMUH C (U3MOIOTUYECKOH OEepeMEeHHOCTBI0 in  Vitro B 3aBUCUMOCTH  OT
YYBCTBUTENBHOCTH K OKCHIy a30Ty. Y OepeMeHHBIX JKEHIIMH pazIuduii MeXIy MOATrPYIIaMu
MeHbIlle. PesynpraTtel uccnenoBanuit TOIT B mima3Me KpOBH JEMOHCTPUPYIOT 0o0jee CHIIBbHBIIHI
KOAaryJsIMMOHHBIN TMOTEHIMAN B MOATPYMIE EHIUH C YrHETAIoUIUM JeHCTBHEM JOHaTopa OKCcHIa
a30Ta KaK cpeiu HeOepeMeHHBIX U OepEeMEHHBIX JKCHIIHH.

FEATURES OF THROMBOELASTOGRAMS OF WOMEN DEPENDING ON
INDIVIDUAL SENSITIVITY TO NITRIC OXIDE IN VITRO

Klycheva M.M., Nazarov S.B.

Ivanovo Research Institute of Maternity and Childhood, Ivanovo, Russia

The study involved 20 healthy non-pregnant women and 50 normal pregnancy in gestational age 38-40
weeks. To reveal the peculiarities of the influence of the donor nitric oxide 3-Morpholinosydnonimine
hydrochloride (SIN-1, Acros Organics) on the coagulation of blood plasma, the thromboelastography
method (TEG 5000, USA) was used. The relative change in the R thromboelastogram index - AR
(y.e.) of non-pregnant women after incubation with SIN-1 was -13.1 [-25.5; 8.52]. To identify
individual characteristics, pregnant and nonpregnant women were divided according to this criterion
by the limits of the confidence interval into subgroups with low sensitivity, and also with the
stimulating and inhibitory action of the donor of nitric oxide on blood coagulation. To identify the
individual characteristics, pregnant and nonpregnant women were divided according to this criterion
by the limits of the confidence in the subgroups with the low sensitivity, and also with the stimulating
and inhibitory action of blood coagulation. Pregnant women have less differences between subgroups.
The results of studies of TEG in blood plasma demonstrate a stronger coagulation potential in a
subgroup of women with a depressant effect of the nitric oxide donor as among non-pregnant and
pregnant women.
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OLHEHKA HEHBIOTOHOBCKOI'O HOBEJIAEHUSA KPOBHU Y HAIHIUEHTOB C
MUEJIONNPOJIM®EPATUBHBIMU 3ABOJIEBAHUAMMU U ITAIUEHTOB C
XPOHUYECKOW EPEBPOBACKYJISIPHOU MMATOJIOTUEN

Kosecuukosa .M., Illa6anmna A.A.z, Poiirman E.B.'

' PHUMY um. H.. ITuporosa, Mocksa, Poccus.

> ®I'BHY «HayuHb1i1 eHTp HeBposiorun», Mocksa, Poccust.

Hens. CpaBHUTH 0COOEHHOCTH HEHBIOTOHOBCKOI'O HIOBEACHHS KPOBH y IALIMEHTOB C MUEIONPOIN(EpaTHBHBIMU
3a00JICBaHUSAMH U MAIIEHTOB C XPOHUYECKOW 1IepeOpOBACKYIISIPHOI TaTOJIOTHEN.

Meroap! uccnenoanus. OOCIeI0OBaHO ABE TPYIIIBI MAIMEHTOB: ¢ MHUEJIONPOIU(pEPATUBHBIMU 3a00JICBaHUSIMH,
MII3 (n=72) u ¢ xpoHu4eckoi nepedpoBackymsipuoil matonorueid, XLIBII (n=15). Peonornueckue cpoiicrea
KPOBM M3ydald METOIOM BHCKO3MMETPHH ILEIbHOH KPOBM TPH cKOpocTsx casura 10-300c” (porauuoHHbIit
Buckozumerp AKP-2, Poccust), 3HaueHHsT KaKylielcst BA3KOCTH KPOBH OBLIM NPUBENEHBI K reMaTokputy 40%.
Jnst XapakTeprCTHKY HEHBIOTOHOBCKOTO TTOBEZICHUS KpOoBH Hctionb3oBaH Muneke HenptoronoBocty (MypaBbeB
A.B. u coagr., 2010) B Hameit mogupukannu (Poiitman E.B. u coasr., 2015) xax UH = (M — Mi)/Mi, THE M; —
mr000€ 3HAaUEHHE BA3KOCTH, ITOJIyYEHHOE NP OOJIBIIEH CKOPOCTH CABHUTA, YEM UIS Min. JlAHHBIE TIPEICTABICHBI
B Bue meauansl (95% JIN), moCTOBEPHOCTH Pa3IniHii ONPEIeIsUTH ¢ TIOMOIIBI0 KpuTepust MaHHa- YUTHU.
Pesynbratsl. ITanuenTs! 00€MX TPy JOCTOBEPHO HE Pa3jIMYAINCh 0 BEIWYMHAM BSI3KOCTH KpOBH. JlMHaMuka
WH Opma cxoxelr B obemx rpymmax, omHako mamuweHTsl ¢ MII3 mpoaeMoHCTpHpOoBaIM IOCTOBEpPHO Oojee
Beicokue 3HaueHwmst UH (p<0,05) (puc.1).

a4 Cpasaenne HH y nanuesToB ¢ MII3 u XIIBII
o
E
08
=z
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CKOPOCTB CIBHIa, c
[MamenTs! ¢ MIT3 —=—[IamenTs! ¢ XIIBII

CpaBHEHHE ITHUX Pe3yJIbTATOB C MOJTYYCHHBIMH paHee BennunHamu MH, xapakTepHBIMHU A1 KPOBU 30POBBIX
mroneit (Poiitman E.B. u coasr., 2015), nokasaio, 4yTo y BcexX MalMeHTOB yTpaTa HEHbIOTOHOBCKOTO ITOBEJCHUS
KPOBH MPOUCXOIUT MPUMEPHO MPH TEX KE CKOPOCTsX capura (oxoyo 200 c'l), HO camu 3HaueHuss UH y Hux
cymectBeHHO Huxe (Ha 30-40%).

3akirouenne. Mupekc HeHBIOTOHOBOCTM — HMHTETpajbHBIA HapaMeTp, OOBEIUHSAIOMNN B ceOe KIIETOYHBIE,
MIOTOKOBBIC U CHJIOBBIE JETEPMHUHAHTBI, U XapaKTEPU3YIOUIMH PEONOrMYecKoe IOBEACHUE KPOBU B LEJIOM.
ITony4yennsle pe3yiabTaThl MO3BOJSIIOT Mpenmnosararb, 4yTo nanueHtsl ¢ MII3 u XIIBII He uMeoT 3HAYUMBIX
HapyIICHUH CHJIOBBIX YCIOBHH, OJHAKO ITOTOKOBBIC CBOWCTBA Yy HHUX HM3MEHEHBL. HU3KHME TO CpaBHEHUIO CO
3I0pOBBIMH JIFOAbME BenuuuHBl H y mammeHToB 00eMX TPy, OYEBHIHO, OTPAKAIOT T'eéMOPEOTIOTHUYCCKHMA
OTBET, IMEIOIINH KOMIIEHCATOPHOE 3HAUCHHUE C IIENBI0 ONTUMH3AINU KPOBOTOKA Ha (poHE 3a00IICBaHHS.

NON-NEWTONIAN BEHAVIOR OF BLOOD IN PATIENTS WITH
MYELOPROLIFERATIVE DISEASES AND PATIENTS WITH CHRONIC
CEREBROVASCULAR PATHOLOGY

Kolesnikova I.M. 1, Shabalina A.A.% Roitman E.V.!

! Pirogov Russian National Research Medical University, Moscow, Russia.

? Scientific Center of Neurology, Moscow, Russia.

The Non-Newtonian index (NI) is an integral parameter associating cellular, and flow and force determinants
that allows to characterize the hemorheological behavior in general.

The aim was to compare the features of non-Newtonian behavior of blood in patients with myeloproliferative
diseases and patients with chronic cerebrovascular pathology.

The obtained results showed that all patients have mainly the alterations for blood in flow than in forces for
blood flow. In compare to healthy people, NI's had low values in all patients. Perhaps, this reflects compensatory
hemorheological response which are targeted to optimize blood flow under pathology.

MUKPOUMPKYTALMA N TEMOPEONOINA 23



FEMOPEOJNOIA

JOKAJIBHBIE MEXAHNYECKWUE CBOMCTBA MEMEPAH Y TAPAMETPBI
AT'PEI'AIIUA DPUTPOIUTOB Y HAIHMEHTOB C UBC B OTJAJIEHHOM
MEPUOJIE SHIOBACKYJISIPHON PEBACKYJISIPUZAIIUN MUOKAPJIA
KoncranTnHoBa E.3.*, MenpHUKOBA F.B.*, Ilamaera H.JIL. **, Umxuk C.A. *, Tomncras T.H.*,
MupoHnoBa EB.”

*I/IHCTI/ITyT Teruio- U Mmaccooomena nmenu A.B. JIeikoBa HAH benapycu, r. Munck, benapycs
**Benopyccmﬁ roCy1apCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET, T. MuHCK, benapych

Lenp nccnemoBaHus — MPOBECTH OLIEHKY M3MeHeHH: Monyns ynpyroctu (E..) u cumer agresun (Fe,),
HU3MEPEHHBIX METOJIOM aTOMHO-CHIIOBOW MuKpockonmuu (ACM), U CTeleHu arperandu 3pUTPOLIUTOB
(CAD) y mnammentoB c¢ HWBC B TedeHme 6 MecsAleB TOCHE TOJHOM 3HIOBACKYJISPHOU
peBackysipu3anyu Muokapaa (POPM).

Metonsl wuccrienoBanus. llammeHTsI BKITIOYEHBI B HWCCIIEZOBaHWE depe3 6-8 MecsleB mocie
npoBenenus POPM Ha ¢Qone ocTtporo kopoHapHoro cuHapoma. I[pymmy Habmomenus (n=28)
cocraBwn nanueHTsl UBC ¢ momHol POPM 1o maHHBIM (h)yHKIIMOHANBHBIX HCCICIOBAHUA U OIICHKH
KIIMHUYECKOTO cTaTyca. Bce mMamueHTsl MPHHAMANH KIOMHIOTPENb, acHUpWH, Oera-O0I0KaTopEl,
uHru6uTOps! AIID U cTatuHbl. B KauecTBe KOHTPOIS UCTIOIB30BAIN JaHHbIE TPAKTUYECKH 3JOPOBBIX
man (n=35). dns ACM-uccrienoBaHuil SpUTPOLMTHI, BbIIENEHHbIE W3 cTabunmsupoBaHHoi DATA
BEHO3HON KpoBH, PukrcupoBaiu 0,5 % pacTBOpOM IIyTapoBOTO ajblaeruna Ha cironae. E.. onpenensiu
METOJIOM CTaTUYECKON CHUJIOBOM CIEKTPOCKONUHU. F.; paccuuThiBaii HAa OCHOBAaHUM H3MEPEHHBIX
3HAYCHHI OTPBIBA OCTPUS 30HIA OT IMOBEPXHOCTH oOpasua mo moxaenu JIxoHcona-Kennmenna-
PobGeptca. B pabore ncrons3oBanu craHaapTHeie kKpemHHeBble 30HABI NSC 11, xectkocthio 3 H/m
(«MikroMashy»). HccrmenoBanue arperanmum 3pUTPOIUTOB (AD) TPOBOAWIM B  CTEKISTHHBIX
Kamursipax amuHoi 200 u guMeTpoM 3 MM.

Pesynbratel. Ha atane BkmroueHust B uccinenopanue 3HaueHus E.. u F., y mamuentos ¢ MbC mocne
notaoit POPM mHaxomumuck B mpemenax oT 111,2+4,2 no 128,5+5,41 Mlla u 7,95 mo 10,05 uH,
COOTBETCTBCHHO. 3HAUCHHUS JAHHBIX MapaMETPOB B IPYIINE MPAKTHUECKH 3JOPOBBIX JIUI[ COCTABUIIH:
E.. — ot 72,3+7,1 no 81,4 + 7,9 Mlla, F,; — ot 23,5 no 27,2 uH. Cpeanue 3nauenus CAD cocrtaBuiy,
COOTBETCTBEHHO, 51,8+5,7 u 28,7 + 2,5 mm/24. Uepes 3 u 6 mecsieB HaOmoneHus okazatenu E,, Fe,
u CAD cocraBuiu, coorBercTBeHHO, oT 109,2+3.8 mo 122,5+5,01 MIla; ot 8,14 mo 11,47 uH;
50,3+5,1 mM/24 1 ot 98,7+3,5 mo 119,8+4,9 MIla; ot 9,04 no 13,52 uH; 47,5+4,9 Mmm/2u.
3akmroueHue. B pesynbrare npoBeACHHBIX UCCIEIOBAHUHN MTOKA3aHO, YTO Yy NAI[UEHTOB C XPOHUYECKOU
UBC w4epe3 3 uw 6 wmecsaneB HaOmomeHus 1mocine mnoiaHo POPM Ha ¢oHe naBOMHOMN
AHTUTPOMOOIIMTAPHON TEepaIUU BS3KO-YIIPYTHE CBOMCTBA 3PUTPOLUTOB JOCTOBEPHO HE U3MEHSIIOTCS,
SPUTPOLUTHL OCTAIOTCA 0OJiee JKECTKUMH, a CTENeHb MX arperanuu 0ojee BBICOKOH, 4YeM Yy
MPaKTUYECKU 310POBBIX JIUILI.

THE LOCAL MECHANICAL PROPERTIES OF MEMBRANES AND
PARAMETERS OF AGGREGATION OF ERYTHROSYTES AT PATIENTS WITH
IHD IN THE LATE PERIOD OF ENDOVASCULAR REVASCULARIZATION OF
MYOCARDIUM

Konstantinova EE *, Melnikova GB *, Tsapaeva NL **, Chizhik S.A. *, Tolstaya TN *,
Mironova EV.”

*A.V. Luikov Heat and Mass Transfer Institute of National Academy of Sciences of Belarus,
Minsk, Belarus

“Belarusian State Medical University, Minsk, Belarus

At patients with IHD after endovascular revascularization of myocardium in 3 and 6 months of observation the
red blood cells elasticity modulus and adhesion strength were defined with AFM-method and degree of
erythrocytes’ aggregation was assessed in glass capillaries with length of 200 and diameter of 3 mm. The control
group was formed from healthy people. At the patients with IHD receiving the double antiplatelet therapy in 3
and 6 months of observation the visco-elastic properties of erythrocytes haven’t changed, erythrocytes remain
more rigid, and degree of their aggregation is higher, than at healthy subjects.
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OYHKIUOHAJIBHBIE CABUT' CUCTEMbI KPOBU Y BEPEMEHHbBIX HA
®OHE TOKCHUKO3A

Crpmxekoszuna A.H., [Torpeonsx T.A.

benropoackuii rocyjapCTBEHHbIM HAIMOHAJIBHBIA HCCIIEI0BATENBLCKUI YHUBEPCUTET,
benropon, Poccus

Llenp uccnenoBanus: u3yvyeHue (yHKIIMOHAIBHBIX CIBUTOB CHCTEMBI KPOBU Y OCPEMEHHBIX
Ha (one mposBieHus recroza. Ha 6aze MY3 «Posennckas LIPb» B Teuenue 2-x ner (2012-

2013 r) npoBeneHo HabmoaeHHE OepeMEHHBIX — 26 3I0pOBBIX M 26 C recTo3oM. MeTobl
uccinenoanusi. Onpenesiivi KOHIIEHTPAIMIO B CBIBOPOTKE KPOBH TIIIOKO3BI, 00IIero Oemnka,
KpeaTtuHuHa, MoueBUHbI, ACAT, AnAT, ounnpyouna, Fe; B uiazme kpoBu — puOpUHOTEHa,
reMOIrJIOONHA, M KOJMYECTBO SPHUTPOLMTOB, TPOMOOIMTOB M JICHMKOLIUTOB, 3HAUYCHUS
rematokputa, [ITHU, MHO, I1B, COD. Pe3ynbrarsl. YcTaHOBIEHO: Y OEPEMEHHBIX C T€CTO30M
MPOTUB COMATHYECKH 3JI0pOBBIX OepemeHHbIX: runepriukemus (p<0,001); MOBBIIEHBI
KOHLeHTpauuu kpearunuHa (p<0,05) u moueBunsl (p<0,001); aktuBHOCTE ANAT u AcAT
ChIBOPOTKH KpoBU Huxke (p<0,001), HO B mpenenax HOPMBI; KOJWYECTBO SPUTPOLIUTOB
camxkeHo (p<0,001) mo HWKHEH TpaHUIBl HOPMBI, THUNepOunupyomnemus (p<0,001);
TpoMbouuTo3 (p<0,05) Ha ¢oHEe BBICOKOTO YPOBHS CTpecc-HampsikeHus opranusma; [ITU
Hke (p<0,001) m cooTBeTCTBYET T'MIIOKOATryJSIIMM U yrpo3e KpoBoTedeHwus; Bbime [IB
(p<0,05), xapakrepusymlinee CKOpocTh oOpaszoBanus ¢GuOpuHOreHOBOTO cryctka, ¥ MHO
(p<0,01), oTpaxkaromiero (GpyHKIIMOHATFHOE COCTOSIHUE CBEPTHIBAIOIICH CHCTEMBI KPOBH.
3akmioyeHue. J[ns OepeMEeHHBIX C JIETKOW M CpeAHEH CTENeHbI0 TecTo3a XapaKTepHBI
TUMEPIIIMKeMHUs], TOBBIIICHHbIE KOHILIEHTpPAllMM KpeaTMHHMHA W MOYEBHHBI, OTMEYarollue
CKPBITYIO HEJIOCTaTOYHOCTh TMOYEK; THHepOnIupyOrnHemMust Ha (JOHE TSHKEJIOro recrosa; Ha
JIETKOM CTaauu — CHUKeHUe HanOosee Bbicokoil COD; MOBBIICHHE KOJIUYECTBA TPOMOOITUTOB
U JIGHKOITUTOB 110 Mepe Pa3BUTHS TSHKEJIOW CTaJUU TecTo3a.

FUNCTIONAL CHANGES OF SYSTEM OF BLOOD FOR PREGNANT ON
BACKGROUND OF TOXICOSIS

Strizhekozina A.N., Pogrebnyak T.A.

Belgorod state national research University, Belgorod, Russia

Objective: to study functional changes of the blood system in pregnant women on the background of
the manifestations of preeclampsia. On the basis of MUSES "TSRB Roven" for 2 years (2012-2013 g)
monitored 26 healthy pregnant and 26 pregnant with preeclampsia. Determined the concentration in
serum glucose, total protein, creatinine, urea, ASAT, Alat, bilirubin, Fe; in plasma — fibrinogen,
hemoglobin, and red blood cell count, platelets, and leukocytes, hematocrit value, PTI, INR, PV, ESR.
Results. Established: in pregnant women with gestosis against somatic healthy pregnancy:
Hyperglycemia (p <0.001); increased concentration of creatinine (p <0.05) and urea (p <0.001);
activity of Alat and AsAT serum below (p < 0.001), but within the rules; the number of red blood cells
decreased (p<0.001) to bottom border; hyperbilirubinemia (p <0.001); trombozitos (p <0.05) against
the background of the high level of stress-strain of the organism; PTI below (p 0.001) and corresponds
to k and the risk of bleeding; above the PV (p<0.05) denoting the rate of formation fibrinogenovogo of
the bunch, and the international normative attitude (p <0.01), reflecting the functional state of blood
coagulation.

For pregnant women with mild to moderate gestosis is characterized by hyperglycemia, and elevated
levels of creatinine and urea, mark hidden kidney failure; giperbilirubinemia amid severe gestosis;
stage light-reducing the highest ESR; increase in the number of platelets and leukocytes as severe
gestosis stage.
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OCOBEHHOCTH PEOJIOTUH Y NAINUEHTOB C PE3UCTEHTHOM
APTEPUAJIBHOU 'NMINEPTEH3UENU
Kpyuununa M.B.*, I'pomoB A.A.*, I'enepano B.M.**, Kpyunaun B.H. *** Bononun B.A.

kokosk

* ®I'bBYH HUMU tepanuu u npodunakTudeckoit meaunuabl, HoBocubupck, Poccust
** ®BYH I'HI] Bb «Bekrop», . Konbuoso, *** ®BI'YH UDIT COPAH, HoBocubupck,
Poccus

Lenp wuccnenoBaHMsA: M3YYUTh OCOOCHHOCTH JJIEKTPUYECKUX M BA3KOYNPYIHX MapaMeTpoB
sputpounToB (Op), YPOBEHb BHYTPHKJIETOYHBIX MAaKpPOIPIUYECKUX COEAWHEHUH, KOMIIJIEKCOB
remoriiobuHa (Hb) y manueHToB ¢ pe3ucTeHTHOH apTepuanbHoi runeprensueit (PAT).

Mertonsl uccnenoBanus. O6cnenoBano 54 myxuuHbl (5216 5eT) ¢ aprepuanbHOi runeprensueii (Al)
2 cr. (m3 Hux 25 c¢ PAI) u 26 ycmoBHO 3mopoBbiX. [lapameTrper JDp HcCleIOBaHBI METOJAMHU
IdIekTpodopesa, TeparepuoBOl  CHEKTPOCKONWH; YPOBEHb MaKpPOIPTHYECKHX COSIWHEHUH—C
nomomsio °'P SAMP-cnekTpockonuu, coaepkanue kommiekcoB Hb — Raman cnekrpockonueii.
Pesynprarer. YV mamumentoB ¢ PAIT  00oOmieHHBIE MMOKaszaTenn  BS3KOCTH, IKECTKOCTH,
3JIEKTPOIPOBOAHOCTb, OTHOCHUTEIbHAS IOJSIPU3YyEMOCTh, MHIEKCHl arperanyd W AECTPYKLUUU ObUIN
BBIIIIE TAaKOBBIX MpH KOHTposmpyemoil A" u 3q0poBbix (p<0,001-0,05). B To e Bpems, MalueHTHI C
PAI' uMenu 3HAaYUTENBHO CHMKEHHYIO ne(hopMaldenbHOCTh, MPEIPAcoNaraioulylo K pa3BHTHIO
MUKPOLMPKYJISITOPHBIX HAapyIIEHUH M TKAHEBOW T'MIIOKCHHU. YCTAHOBIEHBI IOCTOBEPHO CHUKEHHBIC
ypoBuu Tpudocharos u 2,3-JADI" y myxunn ¢ PAT’, uem B ocHOBHO#1 rpymre u 310poBbIX (p<0,0001-
0,05). BepositHo, mpu PAT" criocobHocTh Dp K BbIcBoOOkACHNI0 AT® B OTBET Ha MHIYLHUPOBAHHYIO
MEXaHMUYECKYI0 Aedopmannio, THIOKCUIO, anuao3 odeHb Hu3ka. Kommiekcel Hb ¢ oxcumom azora
(Hb-NO) npu pa3pyIeHH# CBSI3U MEXKITY MPOTCHHOM M TeMOMIOPGUPHUHOM PETYIHPYIOT CIIOCOOHOCTH
Hb otnaBate O, uTO m3MepsieTcss oTHomieHueM mukoB [1668/11580 Raman-cnekrpa. BrisiBieHbI
Huskue ypoau komruiekcoB Hb-NO (II) y mamuentoB ¢ PAI', yem nipu koHTponupyemoir A" u B
rpynme cpaBHeHus (p<0,001-0,05), aTo oTpakaeT cHMKeHHBIE pe3epBrl NO B Op U YMEHbBIICHHUE
BbICBOOOXKIeHUS O, HaOnrogaeMbie H3MEHEHUs ObUTH aCCOLIMUPOBAHBI CO CHUKCHHOM aMIUIUTYIOM
MPOIYCKaHMs SPUTPOB3BECHU B TepareproBoM auanasone (p<0,012-0,03).

3akmouenne. CHKeHHas AePpopMadeNbHOCT, OJp, HHU3KHE YPOBHU BHYTPHUKIETOYHBIX JIH-,
tpudocdaro, kommuiekcoB Hb-NO (II) ciemyer paccmMaTpuBaTh Kak Ba)KHbIC MAaTOTEHETHUYECKUE
¢dakTopsl pesuctenTHON Al, TpeOyromue 0coObIX aKLEHTOB B TEpamuH.

PECULIARITIES OF RHEOLOGY IN PATIENTS WITH RESISTANT ARTERIAL
HYPERTENSION

Kruchinina M.V. *, Gromov A.A.*, Generalov V.M. **, Kruchinin V.N. *** Volodin V.A. ***
* FSB «Institution of Internal and Preventive Medicine», Novosibirsk, Russia

*#* State Research Center of Virology and Biotechnology “Vector”, Koltsovo, Russia
***Institute of Semicontuctor Physics named after A.V. Rzhanov, Novosibirsk, Russia

The aim of this work was to study RBC electrical, viscoelastic properties, the levels of intracellular macroergic
compounds, changes in the content of hemoglobin (Hb) complexes of patients with resistant hypertension (RH)
for the identification of some pathogenic features of the disease.

Methods. Under supervision there were 54 men (52+6 years old) with arterial hypertension (AH) of the 2nd
degree, 25 of them had RH. The study of RBC properties was performed by dielectrophoresis, terahertz
spectroscopy. The levels of the intracellular macroergic compounds were studied by *'P NMR, content of Hb-
complexes - by Raman spectroscopy. Results. In patients with RH summarizes rigidity, viscosity, electrical
conductivity of RBC, the relative polarizability, indexes of aggregation, destruction were significantly above and
RBC deformability - lower than in patients without RH and in the controls (p<0,001-0,05). The lower levels of
triphosphates, 2,3-DPG in patients with RH compared to other groups were revealed (p<0,0001-0,05). We
revealed marked reduction of complexes Hb-NO (II) in patients with RH than those in patients without
RH, the controls (p<0,001-0,05) as well as reduced levels of the amplitude transmittance of RBC suspension
over the whole frequency range (p<0,012-0,03).Conclusion. The marked reduced RBC deformability, low levels
of intracellular tri-, di- phosphates, Hb-NO (II) complexes should be considered as important pathogenic
factors in the development of RH.
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ACCOIMALIUNUA DJEKTPUYECKUX U BAZKOYIIPYT'UX TAPAMETPOB
SPUTPOLIUTOB C IUITUAOMUYECKUM TPO®UJIEM UX MEMBPAH U
CBIBOPOTKHU KPOBHU Y HAIIMEHTOB C KOJIOPEKTAJIbBHBIM PAKOM
Kpyuununa M.B.*, [Ipyanukosa SI.11.*, 'pomoB A.A.*, Kypuiosuu C.A. *, 'enepasos
B.M.** Illamkos M.B.*** CoxomoBa A.C. ¥***

* ®I'bYH HUU tepanuu u npopunakruyeckoit meauiunbl, HoBocubupcek, Poccus

** @bYH I'HIL Bb «Bekrop», . Konbroro, *** ®I'BYH UK CO PAH, HoBocubupck,
Poccus

***% NHCcTUTYT OpraHnveckoi xumun uM. Boposxkiosa, HoBocubupck, Poccus

Lens wccnemoBaHus: HMCCIEAOBAaTh B3aWMOCBS3b JJIEKTPHYECKHX U BA3KOYIPYTHUX TapaMeTpOB
spurpouutoB (Op) ¢ xupHokucIoTHEIM (JKK) cocraBoM mXx MeMOpaH M KOMIIOHEHTOB CBHIBOPOTKH
kpoBu (CK) y nauneHToB ¢ konopekTaiabHbIM pakoM (KPP) pasHbix cragmid.

Martepuansl u mMetonsl. O6cnenoBaHo 46 denosek (5319 ner) ¢ KPP pasmuunbIX nokanmuzamuii u
ctaguii ¥ 16 yCIOBHO 370POBBIX. DJICKTPHUCCKHE M BA3KOYIPYTHe mapamerphl (Dp) HCCIeTOBaHbI
metonom auanekrpogopesza. KK cocraB memOpan Dp u kommoneHToB CK — ¢ momompio ['X/MC
CUCTEMEI Ha OCHOBe TpeX kBanpymoineit Agilent 7000B(CILIA).

Pesynmbrater. Op marmumenToB ¢ KPP ortnwmyanucek yBenmmdueHueM moym AehOPMHUPOBAHHBIX KJIETOK CO
CHIDKEHHOW aMIUTMTYJIoi Jegopmanvy, MOBEPXHOCTHBIM 3apsiioM (HU3KHE YPOBHH CKOPOCTH
JIBIOKCHUsST Op K DJIIeKTpojaM, JumnoibHoro womeHta) (p<0,001-0,05). MeracrazupoBanue
ACCOIMUPOBAHO C HapacTaHWEM JJIEKTPOMPOBOJHOCTH, PE3KUM CHIDKEHHEM TOJSPU3YEMOCTH H
MOBBIIIEHHEM CKIIOHHOCTH K remonuzy (p<0,0001-0,03). B cocraBe XK memOpan Op npu KPP
npeobiasany HackllieHHbIE, UHIEKC omerab/omera3 JKK cHmxken, B To Bpems kak B CK ormeucH
pocT cooTHomeHus nuHoneBas/onenHoBas KK mo cpaBHeHuto co 3moposbiMu  (p<0,01-0,04).
Hab6monaemsie cnpurn xoppemupoBamu co cramueir KPP (r=0,64;p=0,04). Ammmryaa nedopmariu
Op ObU1a acconuupoBaHa ¢ ypoBHeM HeHachimeHHBIX JKK B MemOpanax Jp (r=0,58; p<0,05), kak u
00001eHHbIe TokazaTenu BsskocTH (1=-0,47; p=0,03), sxectkoctu (=-0,41; p<0,05). B To Bpems kak
YPOBEHb T€MOJM3a Dp W CKIOHHOCTH K arperamuy KOppenupoBaIHM ¢ ypoBHeM nu3zodpaknuii KK
(r=0,54, p=0,04; r=0,42, p<0,05). [ToBepXHOCTHBIN >X€ 3apsm Op B OOJBIICH CTEEHH OKa3ajics
cBs3aHHbIM ¢ ypoBHeM (C16:2, C18:1) B CK (r=-0,42; p=0,04). Ha [-II cramusx KPP BbIIBICHO
CMEIIlEHUEe PaBHOBECHOW YaCTOTHI B BHICOKOYACTOTHBINA amamna3zoH (p=0,03), cHmkeHHe eMKocTH Op
(p<0,01), momspusyemoctn Ha BbICOKMX dacTtorax (p=0,02-0,05) um yporus C18:3, C20:2, C20:3,
C20:5, C22:6 B MmemOpanax Jp, Ho He B CK (p<0,01).

3akntoueHue. BriiBneHHble u3MeHeHus mnapamerpoB Op u KK cocraBa kommoHeHTOB CK,
ACCOIMUPOBAHHBIE CO CTaguel 3a00JeBaHMs, MOTYT OBITh TEPCIEKTUBHBI IS TUATHOCTUKH H
JIMHAMHAYECKOro HaOmoaenus 3a nanuenramu ¢ KPP.

ASSOCIATIONS OF ELECTRIC AND VISCOELASTIC PARAMETERS OF
ERYTHROCYTES WITH THE LIPIDEMIC PROFILE OF THEIR MEMBRANES AND
BLOOD SERUM OF PATIENTS WITH COLORECTAL CANCER

Kruchinina M.V.*, Prudnikova Y.I. *, Gromov A.A.*, Kurilovich S.A.*, Generalov V.M. **,
Shashkov M.V. *** Sokolova A.S. ****

* FSB «Institution of Internal and Preventive Medicine», Novosibirsk, Russia

** State Research Center of Virology and Biotechnology “Vector”, Koltsovo, Russia

*** Boreskov Institute of Catalysis SB RAS, Novosibirsk, Russia

*#%*% N.N. Vorozhtsov Novosibirsk Institute of Organic Chemistry SB RAS, Novosibirsk, Russia

The aim of the study was to investigate the relationship between the electrical and viscoelastic parameters of
erythrocytes (RBC) with the fatty acid (FA) composition of their membranes and blood serum (BS) in patients
with colorectal cancer (CRC) of different stages. Methods. We examined 46 people (5319 years) with CRC of
various localizations and stages and 16 healthy. The electrical and viscoelastic parameters of RBC were
investigated by dielectrophoresis. The FA composition of RBC membranes and BS components were measured
by GC/MS system triple quad Agilent 7000B (USA). The revealed changes in the RBC parameters and the FA
composition of the BS components associated with the stage of the disease may be promising for diagnosis and
dynamic monitoring of patients with CRC.
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NOCTTPAHCJIAIIUOHHBIE MOAN®UKAIINHU BEJKOB IIJIASMbI KPOBU U
UX BJIMSIHUE HA PEOJIOTHUYECKHUE CBOMICTBA KPOBU

'onosa B.I., !NMannosa B.b., "Tkay E.H., 3yradmus P.X., 'Cenn E.K.

! JIaGopatopusi TeMOpPEOIOTHH U HEUPOMMMYHOJIOTHH € KJIMHUYECKOH J1abopaTopHOH
nuarnoctukorr ®I'BHY HIIH, Mockga. Poccust.

2 UBX um. M.M. [lemsikuna u FO.B. Opunnnukosa PAH.Mocksa. Poccus.

Lens wucciaenoBaHWs cOCTOsAJa B OLIEHKE, PEOJIOTMYECKUX XapaKTePUCTUK KPOBHU U BBISBICHUH
MOCTTPAHCISIIMOHHBIX MOAW(GUKAIMKA OEJIKOB IUIa3Mbl MAlMEHTOB C  LEepeOpOBacCKyISPHBIMU
3a00J1€BaHUSIMHU, OCJIOKHEHHBIX caxapHbIM aunaderom Il Tuma.

MarepuanoM Ui UCCIEIOBAaHUS SIBIISUIACH CHIBOPOTKA KpOBH 12 TAlMEHTOB, KOTOpPbIe OBLIN
pas3zeneHsl Ha JIBE TPYMIbL: | -rpymnma: mamueHTsl ¢ OCIOKHEHHBIM caxapHbIM aunaberom, I rpynma:
nanuMeHTsl ¢ nuabetom 0Oe3 ocnoxsenuit, III rpymma: 3mopoBble nOHOPHL I'pynmbl cpaBHHBaIHCh
crenytomuM odpazom: | - [T u I - III. Okpamennsie (ryopeclieHTHBIMU KPacuTeNsIMA 00pasIbl TPYII
CpPaBHEHHS CMEIIMBAaJM B PAaBHOM COOTHOLICHWH M pa3fesUIl JIBYMEPHBIM 3JEKTPO(Ope30M.
JByMepHBIH 3nekTpodope3 MPOBOAMICS COIJIACHO CTaHZApTHOMY IIPOTOKOJIY C HEOOJIBIINMHU
MmogudukanmusaMu. B pe3ymbrare amammsza 2D-reneit Ob1  chopMHUpPOBAH OTYET, B KOTOPOM
MIpeJICTaBIeHbl Bce OENIKOBBIE MSTHA, XapakTepusytomuecs 3HauutenbHoi (P<0,05) pasnuneil B
WHTEHCUBHOCTH (DIIyOpecleHIMH. Macc-CIeKTpaJbHbIl aHalu3 I03BOJMI BBIIBUTH CIICAYIOIINE
Ocnkn B 1 Tpymnme OOJBHBIX: TaNTOTIOOWH W €r0 IMOCTTPAHCISAIUOHHBIE MOIU(DHUKAITIH, IBE W3
KOTOPBIX MPUCYTCTBOBAIM TOJIBKO B TUIa3M€ KPOBH MAIMEHTOB CaXapHBIM THA0ETOM OCIOXHEHHBIM
aHruonarueii, KpycrepuH, 06era cyObeAWHHMIA TeMOTiIoOMHa, NeHuuH-rich anpda 2 TIUKOMPOTEnH,
anb(da-1-anTUXUMOTpHUIICHH, anonumnonpoTenH A-1V, ameda-1-anTutpuncun, nemnp C-pernona Ig
anpda-1, ampda-1B-rmukonporenH, amoaumonporenH A-1, CHBOPOTOYHBIM aMWJIOMAHBIH P-
KOMIIOHEHT, cepoTpaHchepur. Enie oauH mapkepHsiid Oenok - kepatus Il Thna nurockenera Takxke
ObUl BBISIBIICH TOJNBKO Yy TALMEHTOB C OCJIOXXHEHWAMH. Bo BTOpOHl rpynme BH3yaM3UPOBAHBI
cilepyromue mpoTrenHsl; kommuieMeHT C3, anbda cyObenuHMua 7 THIA NPOTEacOM, BUTPOHEKTHH,
anbga-1-anTurpurncus, nenb C-pernona Ig anpda-1, nens C-pernona Ig anbda-2, keparun Il tuna
LUTOCKeNeTa, TeMONeKCuH, anbda-1B rnmkonporenn, anonumonpoTenH Al, CBIBOPOTOUYHBII
aMWIOUIHBI P-komMmoHEeHT, cepoTpancdeppun, kamma mens V-III permona SIE Ig. YcranosieHo,
3HAYUTENTHHOE MIPEBBIIIEHUE 9KCIEPUMEHTAIBHBIX BEJIMYNH MOJICKYJISIPHBIX BECOB
UACHTH(QHULIUPOBAHHBIX OEKOB OT TEOPETUYECKUX 3HAYEHUH, YTO MOXKET CBUAETEIHLCTBOBATH O
HAJIMYUH Y 3TUX OENKOB 00BEMHBIX NOCT-TPAHCISLMOHHBIX MOAN(UKALINH.

3akmoueHne. Hamuume [OONMOJHUTENBHBIX INIMKO3WJIMPOBAHHBIX OEJIKOB IIO3BOJSIET IPOBOAUTH
OOBEKTHUBHYIO OIIEHKY AMCMETa0OIMYeCKHX HapyIIeHHH W MPOTHO3UPOBATh PUCK YIPO3bI Pa3BUTHA
MHKpPO- ¥ MaKpOAHTHOIIATHU.

HccenenoBanne BHITIONHEHO TIPH (PHHAHCOBOHW mojiepxke npoekToB «Hayka m busnec» mpoekt BG
051P0001/3.3-05-0001 Bosrapus, nmpoekt «DyHnameHTanbHas Hayka — Menuiuae» 2013-2014 r.

POST-TRANSLATIONAL MODIFICATIONS OF PLASMA PROTEINS AND THEIR
EFFECT ON THE RHEOLOGICAL PROPERTIES OF BLOOD

lIonova VG, VB 1Lantsova, 1Tkach EN, 2Ziganshin AD 1 Sepp EK

1 Laboratory for Neuroimmunology gemoreologii and clinical laboratory diagnostics FGBNU
NTSN, Moscow. Russia.

2 IBCh them. MM Shemyakin and Y. Ovchinnikov RAN.Moskva. Russia.

The aim of the study was to evaluate the rheological characteristics of the blood and to identify post-
translational modifications of plasma proteins in patients with cerebrovascular diseases complicated
by type II diabetes mellitus.The presence of additional glycosylated proteins allows an objective
assessment of dismetabolic disorders and predict a risk of the development of micro- and
macroangiopathy.
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TEMOPEOJIOTHYECKHUE HAPYIIEHUA Y JETEW C BOCIIAJIMTEJIbHBIMHU
3ABOJIEBAHUSMU KUINEYHUKA

Jleun I'.41., ITonoBuueBa A.H., Cocauna JI.H., [llepemeTren FO.A.

OI'bY «IIOMUL Munznpasa Poccun, Huxxauit Hosropon

Lenp uccrnenoBaHusi — M3y4eHHE POJIM HApYLIEHUH pPEOJIOTHYECKHUX CBOICTB KpPOBM B IaTOTeHE3e
BOCTIAJIUTENHHBIX 3a00eBannii kumeunuka (B3K) y nereti.

Marepuaiiel 1 MeTobl. B ncciaenoBannu npuHuMany yuactue 17 neteit ¢ 6o1e3nsto Kpona (BK) u 20
netei ¢ s3BeHHBIM KoiuToM (SIK). M3ydanu: cioHTaHHYIO arperanuio u e3arperauo 3pUTPOIUTOB,
uX 1epOpMUPYEMOCTD (IO CTENEHU BBITSDKEHHSI B UCKYCCTBEHHOM CIBHTOBOM IOTOKE), MOpdosioruio
arperaToB 3pUTPOLUTOB, COCTOSIHUE UX HUTOCKEIETa METOA0OM TEPMOUHIYKIUH.

Pesynprarel. Kak mokazanu mpoBeneHHble nccnenoBanus, npu B3K Habmionaercs yBenuueHHe Kak
CTETEHHU, TaK U CKOPOCTHU arperaliy 3pUTPOLUTOB. BBIABIEHO NPUHIMNNAIBHOE OTIIMYNE JUHAMHUKH
arperanuu SpUTpoUUTOB B Tpomecce JieueHuss OombHbIX ¢ BK m K. Ecnim mocne mpoBemeHHOTO
JICYCHHS arperalus dSpUTPOIUTOB HOpMaIH30Banch v 0ombHEIX K, To y mereit ¢ BK ona ocraBaachk
noBeIIeHHON. TakoBa jke ObuUTa OWHAMHMKa TIporecca jaesarperanuu sputporuToB. Ilpu B3K
3HAYUTEIBPHO W3MEHSETCS M XapakTep arperamud SpUTPOLUTOB — HApsAy C «MOHETHBIMHU
CTOJIOMKAaMM» TIOSIBIIOTCA «TJIBIOYaThIe) (TIATOJIOTHYECKHE) CTPYKTYPHl arperaTtoB 3pUTPOIHTOB. B
MEHBLIEH CTENEeHNW XapakTep arperauuu usMenserca y gereil ¢ SK. To xe ommuue B
Mopdororudeckoil kaptune arperatoB npu bK m SIK HaOmromamock ¥ Mo OKOHYaHWM JieUeHUs. Y
O0onpHBIX B3K BBISIBIEHBI CyIIECTBEHHBIE HApYIICHHUS CTA0WIBHOTO COCTOSHUS IIUTOCKEIeTa
SPUTPOLUTOB. OTO TMPOSBISUIOCH B JOCTOBEPHOM W  3HAYWTENIFHOM YBEIHMYEHUH TIOCTe
TEPMOUHAYKIMH KOJMYeCTBA C(EpOLHUTOB. DTH HM3MEHEHHS IMTOCKEJEeTa OKA3aJIUCh IOCTATOYHO
CTaOMIIBHBIMH, TaK KaK MPaKTUYECKH HE M3MEHSIINCH B TIpoIlecce JiedeHns Kak y 0onmpHBIX BK, Tak u 'y
oompuBIX K. B3K compoBokmaercss 3HAYUTEIHHBIM CHIDKEHUEM JeGOPMUPYEMOCTH IPUTPOIUTOB,
IIPUYEM YMEHBIIAeTCsl, MPeXk/ie BCEro, KOJN4ecTBO Hanbosee nedopMupyeMbIx KJIeTok. B mporecce
JeyeHus: JeGOpMUPYEMOCTh JPUTPOLUTOB CYLIECTBEHHO YJIydllaeTcs. 3aMeTHOHM pasHHUIBl B
IUHaMuKe nedopmupyemMocTs spurpountos Mexay bK u SIK He BrIsiBNIEHO.

3akmodyenue. Takum o0pa3oM, HapyLICHUs PEOJIOTHYECKUX CBOMCTB KPOBU SIBISIOTCS BaKHBIM
¢dakxTopom naroreHesa B3K y nereil, o0ycnaBnuBaomMX WIIEMHUYECKHE TOBPEXKACHUS KUIICYHUKA.
OTO f[aeT OCHOBaHME IJIsi PEKOMEHJaUuu ucnonb3oBaHus npu B3K nonmomHuTenbHBIX METOIOB
00pBOBI ¢ THITOKCHEH W HAPYIICHUSIMH MUKPOIHMPKYJIAILINH. .

HEMORHEOLOGICAL DISORDERS IN CHILDREN WITH INFLAMMATORY
BOWEL DISEASE

Levin G.Ya., Popovicheva A.N., Sosnina L.N., Sheremet’ev Yu.A.

FSBI «PFRMC» of the Ministry of Health of the Russian Federation, Nizhny Novgorod,
Russia

The study included 17 children with Crohn’s disease (CD) and 20 children with ulcerative colitis
(UC). It was established that the degree and rate of erythrocyte aggregation increase during
inflammatory bowel disease (IBD). While erythrocyte aggregation was normalized in patients with
UC after treatment, in patients with CD erythrocyte aggregation remained elevated. The character of
erythrocyte aggregation significantly changes at IBD — the clump (pathological) structures of
erythrocyte aggregates appear along with rouleaux. The character of erythrocyte aggregation changes
less at UC. IBD is accompanied by a significant decrease in erythrocyte deformability and first of all
the number of the most deformable cells decreases. In the course of treatment the deformability of
erythrocytes is significantly improved. Thus, disorders of the rheological properties of blood are an
important factor in the pathogenesis of IBD in children and cause ischemic damage of the intestine.
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OCOBEHHOCTH B3AUMOJAENACTBUS SPUTPOIIUTOB B PACTBOPAX C
PA3JIMYHBIM COAEP KAHUEM INTPOAI'PEI'AHTHBIX MAKPOMOJIEKYJI
JIn KHCYH1’3 , JIyroBuoB A.E.z, CemeHOB A.H.l’z, Barnep X3 , una C.4, [Ipuesxen A.B.'?
! Ousnueckuii baxkynbTeT U 2Me>1<;[yHap01[HI>H71 J1a3epHBbIN HeHTP MOCKOBCKOro
rocyaapcrBeHHoro umenu M. B. JlomonocoBa, Mockaa, Poccm;3 Otnenenue
sKcnepuMeHTanbHol pusuku, Caapckuii yauepcuret, CaapOprokeH, ['epmanus; *[Ikoma
MamurHocTpoenusi, Koperickuii yauepcutet, Ceyi, Kopes.

BBenenue. Psng makpomornekysl Iuia3Mbl KPOBH, TJIABHBIM 00pa3oM OENKOB, BBIIOJIHSIONMX CHELU(PUIECKUE
(YHKIMM B OpraHM3Me 4YeJIOBEKa, SIBJIIOTCS TaKKe IpoarperaHTaMd W/WIM MOAYJSTOpPAaMH arperamuu
spurporutoB (AD). K HUM oTHOCATCA: PUOPHWHOTEH, raMMa-TI00yNIHH, anmsOyMuH, rantorioouH u ap. [pu
W3MCHEHHH KOHLCHTPAIMM TEeX MM HWHBIX MOJEKYJ MOTYT W3MEHAThCA Mapamerpbl AD M Kak CJIEICTBHE —
BA3KOCTb KPOBHM, YTO MOJKET HETaTHBHO CKa3bIBATHCS HA COCTOSHHWM OpraHu3ma. B OompmmHCTBE paboT, B
KOTOPBIX UCCIIEAYETCs BIUSHUAE 3THX MOJIEKYJ Ha AD B pacTBOpE, UCIOJIB3YIOTCSI KOPPEIALHOHHBIE METOIBI.
Iens wuccnemoBanusi. B pabore [1] Ha mpuMepe MOIEIBHBIX PAacTBOPOB OEIKOB MBI IMOKa3ald, 4YTO TIPH
OJHOBPEMEHHOM HaX0>KJCHUHM HEKOTOPBIX OEIKOB B PACTBOPE MMEET MECTO CHHEPTU3M UX JeHCTBUA. B naHHOM
pabore Mbl mpoBenH Oosiee MOJAPOOHOE HM3YyYEHHE OTOTO SBIICHHMS, BapbUpys KOHLEHTPALUIO OENKOB B
ayTOJIOTMYHOM IIa3Me.

Mertozs! ucciaenoBanus. s n3MepeHus mapamMeTpoB, XapaKTepU3yoUMX mpouecc AD, Mbl HCHOIb30BAIH: 1)
nasepHbii nuHOer (JIII) juis u3MepeHHs CHI B3aMMOAEHCTBHSI 2-X OJWMHOYHBIX JPHUTPOLMTOB IIPH HX
CIIOHTAHHOW arperanyy ¢ oOpa3oBaHHEM AyIUIETa U Ae3arperauuu (paspyuieHus Jryrurera) ¢ nomorusto JIIT [2].
OTH W3MEpeHHs IPOBOAMINCH B CHJIBHO pa30aBIEHHBIX CYCIEH3USX JSPUTPOLMTOB B (HU3pacTBOPe H B
AyTOJIOTUYHOM TIIa3Me ¢ Mo0aBIeHHueM OeNKoB, Biusonmx Ha AD (PpubpuHOoreHa U anp0yMrHa), B Pa3IMIHBIX
KOHIICHTPALUAX U COYCTaHHAX. Pe3ynbTaThl m3MepeHus ycpenHsimch mo 10-20 mapaM KIETOK; 2) Ja3epHYIo
arperomerputo Ha 0asze arperomerpa PeoCkan (Kopes) ams m3mepenus mHaekca arperanuu (MA), BpemeHn
arperaiimu (TA) m xputmueckoro capuroBoro Hampspkenus (KCH) [3]. DT wm3MmepeHus NpOBOAMINCH B
oOpa3max meiapHON KpoBH, ctabmmmsupoBaHHOH O/TA, ¢ ycpemHeHmeM HO OONBIIMM aHCAMOIAM KIIETOK.
Hcxonuble KOHIEHTpanuyu OENKoB B Mpo0ax KPOBU M3MEPSUINCH IIPU €€ B3ATHU y AOOPOBOJIBHOTO 370POBOTO
JIOHOPa (MOJIOIOTO MY>KYHHBI) CTaHJAPTHBIMH METO/IaMHU.

PesynbraTsl. MBI mokasaim, 4To KOrja B CyCIeHAUPYIOLIel cpe/ie OHOBPEMEHHO MPUCYTCTBYIOT PUOPHUHOTEH U
aIbOyMUH, OHM OKAa3bIBAIOT Pa3HOE BIMSHHME Ha AD B 3aBUCHMOCTH OT WX KOHLEHTpauuu. Ilpym Hu3KOM
KOHLIEHTpauuu (GUOpHMHOTreHa ajlbOyMHH BBICTYNIA€T B KadyecTBE IpOArperaHta, JIEMOHCTPUPYS YMEPEHHOE
yBenudyenue napamerpos AD. Ilpu BbIcOKO# KOHIEHTpauuu (prOpUHOTreHa albOyMUH HAauMHAET WHTUOMPOBATH
AD c yBeTMUYEHHEM €ro KOHIIEHTPAIIMK B KPOBH. DTOT 3PPEKT SPKO HAOMIOAAETCS TOIBKO MPH U3MEPEHUHU CHII
B3anmozeiictBusa sputpountoB 1 KCH. Hdns MA u TA sddexr mpaktmueckn He ompenenén. Kpome Toro
n3MepeHns, mnpoenéHHble ¢ momombio JIII, mokasamm, uyTto 3¢dexr cuHeprnzma OENIKOB IO PasHOMY
MIPOSIBIISIETCS B P arperanyy U e3arperamiy S3pUTPOLUTOB.

Jlureparypa. [1]_Lee K., Kinnunen M., Khokhlova M.D., et al. J. Biomed. Opt. 21 (3), 035001 (2016). [2] Lee
K., Danilina A.V., Kinnunen M., et al. I[EEE J. Sel. Top. Quant. Electron. 22 (3), 7000106 (2016). [3] Lee K.,
Priezzhev A., Shin S., et al. Clin. Hemorheol. Microcirc. 64 (4), 853-857 (2016).

Pabora nonnepkana rpanramu PODU Nel16-52-51050 u 17-02-01200.

PECULIARITIES OF ERYTHROCYTES INTERACTION IN SOLUTIONS WITH
DIFFERENT CONTENTS OF PROAGGREGANT MACROMOLECULES

Lee K.1’3, Lugovtsov A.E.z, Semenov A.N.l’z, Wagner C.3, ShinS.4, Priezzhev A.V.'?
'Physics Department and “International Laser Center of Lomonosov Moscow State
University, Moscow Russia;

3Experimental Physics, Saarland University, Saarbriicken, Germany; *School of Mechanical
Engineering, University of Korea, Seoul, Korea.

It is shown that when fibrinogen and albumin are simultaneously present in the suspending medium, they exhibit
a bilateral effect on aggregation of erythrocytes (AE) depending on their concentration. At low concentration of
fibrinogen, albumin acts as a proaggregant, demonstrating a moderate increase in AE parameters. At high
fibrinogen concentration, albumin begins to inhibit AE in accordance with an increase in its concentration in the
blood. This effect is vividly observed only when measuring the forces of interaction of erythrocytes and the
critical shear stress.
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HNUCITOJBb30BAHUE ATPETOMETPOB PEOCKAH U JIAJID AJIA
HNCCIEJOBAHUSA ATPETAITMOHHBIX CBOVICTB KPOBH ITPU CAXAPHOM
JANABETE

Jlyrosiios A.E.", ®amoxosa O.E.2, ®abpuyHOBa A.A.% Cemenos A.H.'?, Cokomnosa M.A.*, Komrenes
B.b.%, Ipuesxes A.B."?

"MexyHapoHbIil yiaeOHO-HayIHBIH JIa3epHbIil [eHTp, “DaKyIbTeT (hyHIaMEHTAIbHONH MEIUINHEL,
®usuueckuit haxynprer n ‘MHcTHTYT Mexanuku MI'Y umenn M.B. JlomoHocoBa, Mockaa, Poccust.

Beenenue. bypHoe pa3BuTHE Ta3epHBIX TEXHOIOTHH MO3BOJISET UCIIOIB30BAaTh IPOCTHIE M OBICTPHIE METOABI IS H3MEPCHUS
PEOJIOTNYECKHUX IapaMeTPOB KPOBH B HOPME M IIaTOJIOTHH. Peonormueckue mapameTpsl KpOBH B HaWOOJBINEH CTEHCHU
CBsI3aHBI ¢ ee arperannoHHBIME napamerpamu (AIl). IIpomecc cnontanHo# arperammy kpacHBIX KineTok kpou (KKK)
npUBOIUT K hopMupoBanuio yuHeiHbIX arperatoB KKK, a Takke TpexMepHBIX CTPYKTyp. [IOBBIIIEHHAs 11O CpaBHEHHIO C
HopMoit arperanyst KKK npuBoauT k pocTy BS3KOCTH KPOBH M K YXYALICHHIO ee MUKpouupkysinuu [1]. CaxapHslii quader
(CII) — sro merabonuyeckoe 3abojeBaHHE MPUBOJSIICe K HAPYLICHHIO (pyHKIMOHUPOBAHUS KU3HEHHO BAKHBIX OPraHOB,
BKJIOYAsi CEpAEYHO-COCYIUCTYI0 cHCTeMy. Pa3paboTka UyBCTBHTEIBHBIX M MPOCTHIX B HCIOJIB30BAHUM METOIOB IS
n3mepenns All, HeoOxoauma st KOHTPOIA 3peKTUBHOCTH Teparuu U nuarHoctuku CJI.

Heas. HccnenoBats m3menenne AIl KKK y OompHBIX caXapHBIM JHAa0ETOM, a TaKKe y KpPBIC C OKCIIEPUMEHTAIBHO
nHynupoBaHHbM CJI, ncrons3yst arperoMerpsl-gedopmomerpsl Peockan u JIAJLD.

MeTtoas! nccaenoanus. M3mepenns All npoBoawmick Ha IBYX JOCTYNHBIX Ha peIHKe arperomerpax: JIAJID (PeoMenJlab,
Pocuust) u Peockan (Peomenurex, Kopest). O6a atux npubopa (pyHKIHOHHPYIOT Ha OCHOBE METOJIA JIa3ePHOW arperoMeTpuu
[2], xoTopbIi TO3BONSET W3MEPATb W M3ydYaTh KHHETUKY CIIOHTAHHOW arperandd IO BpPEeMEHHOW 3aBHCHMOCTH
MHTEHCUBHOCTH CBETA, PACCESHHOTO OT 00paslia KpOBU B 0OpaTHOM HaIlpaBiIeHUH. JKcnepuMeHTh! Ha JIAJID npoBoamnucs ¢
LETbHON KPOBBIO, 0BeIeHHOH N0 rematokputa 40 %. O6paser kpoBu nomermancs B sueiiky Kyatra, u peructpuposanach
kuHeTuka crnoHTaHHoi arperaumum KKK, Haumnas ¢ cocTosHus NONHOM [e3arperauuu, HWHAYLUPOBAHHONW BBICOKHM
CIBUTOBBIM HampsbkeHneM. KommbroTrepHass o00paGoTka 3TOH KHHETHKH IO3BOJSIA TOMYYHTh XapaKTEPHOE BpeMs
00pa30BaHUs JIMHEHHBIX U TPEXMEPHBIX arperaTosn, a Takke HHAEKC arperanuy. B Peockane mis n3MepeHui NCIIOIb3YIOTCS
OJTHOPA30BbIE IUIACTUKOBBIE KIOBETHI ¢ MHKPOKaMepoi Juls 00paslia KpOBH, COAepIKaIieil BHYTPH METAIUIMIECKHH CTEP)KeHb-
Memaiky. CTep)keHb-Mellaika MOXKeT Bpamarbes s paspyiienns arperatoB KKK. ITonyyaemas arperannoHHas KHHETHKA
(BpeMeHHasi 3aBUCHMOCTh MHTEHCHBHOCTH JIa3€pHOTO W3JIy4YEHHs, IPOIIENIIEro B NMPSMOM HalpaBIeHHH 4Yepe3 oOpaser]
KPOBH) TaKXe MO3BOJSAET PacCUUTaTh XapaKTEPHOE BPeMsl arperanuy KIeTOK M MHAEKC arperaunuu. Bce uamepenus Obuin
BBIIOJTHEHBl Ha mpo0ax KpoBH Jofeld OONbHBIX caxapHbIM auabetom (18 wyenmoBek), a Takke KpOBH KpBIC C
skcnepuMeHTaabHO Be3BaHHBIM CJI (8 kpbic). KpoBb crabunusuposanu B EDTA (0,002 r/mit), coxpaHsis npu TEMIIEpaType
23°C. VisMepeHus MPOBOMIACH B TEUEHHE 2-4 4aCOB MOCIIE B3STHS TIPOOBI.

Pe3yabTartsl. PesynbsraTel, momydennasie Ha JIAJ]D, mokassBaroT, 9to y kpsic ¢ C/I Ha 21 + 3% 10 cpaBHEHHIO ¢ HOPMOIt
yYMEHbBIIANOCh BpeMsi oOpa3oBanus iuHeWHbIX arperatroB KKK, B To BpeMsi kak JJOCTOBEPHBIX OTJIMYMHA BO BPEMEHHU
00pa30BaHUs TPEXMEPHBIX arperaToB M MHAEKCE arperanuy oOHapyskeHo He Obuto. [ mammentoB ¢ CJI arperamms KKK
XapaKTepHu3yeTcs MOHMKEHHBIM Ha 12 + 6% XapakTepHbIM BpeMEeHEM 00pa30BaHUs JIMHEHHBIX arperaToB IO CPaBHEHUIO C
HOPMOH, a BpeMsl 00pa30BaHMsI TPEXMEPHBIX arperaTtoB yMeHbInaercs Ha 5 = 3 %. Pe3ynbTaThl H3MEepeHuid, NOJyYeHHbIe Ha
Peockane, xonuuyectBeHHO apyrue, usmeneHus All Gonee BbipaskeHbl. XapakTepHoe Bpems oOpasoBanus arperaros KKK
YeJioBeKa JAOCTOBEPHO yMeHbIIaeTcs oT 8,8 + 2,1 ¢ B ciiyyae KOHTponbHOU rpynnsl o 5,3 + 1,2 ¢ mpu C/I. Konnuecto
genoseueckux KKK, kotoprie yuacTBytoT B mporiecce arperamu, npu CJ] pacter nmo cpaBHeHHIO ¢ HOpMOK. OO 5TOM MOXKHO
CYIMTB 110 JJOCTOBEPHOMY YBEIHUICHHIO 3HaueHus uHaekca arperammu Al ot 33,8 + 6,2% B HOopMe 10 44,3 + 5,4 % mpu C/1.
Takum oOpasom, mokazano, 4ro B ciaydae CJI spUTponuThl 00JIafa0T MOBBIIEHHOH CHOCOOHOCTBIO K arperamyuu II0
CPaBHEHHMIO ¢ HOPMOI. MeToJ J1a3epHOH arperoMeTpuyu MO3BOJISIeT IPOBOANTE m3Mepenust All, a Takke TyBCTBHTENCH K HX
n3meHeHusM B cirydae C/1. Pabora nonnepxana rpanramu POOU Nel16-52-51050 u 17-02-01200.

[1] Coxonosa U.A. Arperamus sputpouutoB, Pernonapaoe kpoBooOparieHie U MUKpOIUpKysnus, 9(4), 4-26, 2010.

[2] Priezzhev A.V., Lee K., Firsov N.N., Lademann J., Optical study of RBC aggregation in whole blood samples and single
cells, Chapter 1 in “Handbook of Optical Biomedical Diagnostics” Volume 2: Methods, V. V. Tuchin — Editor, 2nd Edition,
SPIE Press, Bellingham, 2016.

USE OF AGREGOMETERS RHEOSCAN AND LADE FOR INVESTIGATION OF THE
AGGREGATION PROPERTIES OF BLOOD IN DIABETES MELLITUS

Lugovtsov AE." Fadyukova 0.E.?, Fabrichnova A.A.2, Semenov A.N."”, Sokolova I.A.*, Koshelev
V.B.2, Priezzhev A.V."?

'International Laser Center, * Faculty of Basic Medicine, *Physics Department and *Institute of
Mechanics of Lomonosov Moscow State University, Moscow, Russia.

The aggregation parameters (AP) of red blood cells (RBC) were investigated in human patients and rats with diabetes
mellitus (DM) using two laser measurement techniques based on aggregometers RheoScan-AnD300 (Korea) and LADE
(Russia). It was shown that DM is characterized by decreases in the characteristic time of aggregates formation and increases
in the number of aggregated cells. Basing on the obtained results we conclude that in the case of DM RBC have an elevated
and speeded up aggregation in comparison with the norm. Laser aggregometry techniques allow for assessing the AP and are
also sensitive to their changes in the case of DM.
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BKJIAJZI PEOJIOTHYECKHUX CBOMCTB KPOBM B PEAJIM3AILINIO EE
KUCJIOPOATPAHCIIOPTHOI'O TIOTEHIIUAJIA B HOPME U I1PU
OHKOITIATOJIOTHHA

Mansiuesa 10.B.

l'ocynapcTBeHHBIN MeIaroru4eckuii yHuBepCcUuTeT, Spocnasis, Poccust

Ienp uccnenoBaHus: U3ydeHHE KOMIUIEKCA IE€MOPEOJIOTMYECKHUX (PAaKTOPOB M BIMSHUE UX
M3MEHEHHMI Ha KHCIOPOATPAHCIIOPTHBIN MOTEHIIMA KPOBU IIPU OHKOMATOJIOTUH TTOYKH.
Marepuan u MeToabl HccienoBaHusd. lMccinenoBaHWe BBIMOJHEHO Ha BEHO3HOW KPOBU
MIPAKTUYECKH 30POBBIX IOHOPOB-T00POBOIIBIIEB (N=33) 1 MAI[MEHTOB C paKoM MoYku (n=14).
W3mepsiin  TeMaTOKPHT; BA3KOCTh IIETBHOW KPOBM M IJIa3Mbl OINPENEISIIM C MOMOIIBIO
Buckosumerpa bpykpunpna DV2T (CIHA). Arperupyemocts u  J1e(OpMHpPYEMOCTb
SPUTPOIMTOB OLEHUBAINA METOJIOM ONTUYECKONH MHUKPOCKOMHUH C KOMITBIOTEPHBIM aHAJU30M
n3zo0paxkeHust U ¢ ucnonb3oBaHueMm cucreMbl RheoScan (IOxxnas Kopes). PaccunthiBanu
uHaekc poctaBku kuciopona (MJIK), kak oTHoIeHHEe reMaTOKpUTa K BI3KOCTU KPOBH.
PesynbraThl. BA3KOCTh KpOBH y MAalMEHTOB MPAKTHMYECKH HE OTJIMYalach OT IoOKas3aTesel
310poBbIX Jull. [lokazaTens reMarokpura y OOJIBHBIX C OHKOIMATOJIOTHEH MOYKU OBbLT HIKE,
yeM B KoHTpoisie Ha 8,5% (p<0,001). BsskocTh mia3Mbl B Ipymie MAlMEHTOB IpeBbIIIAIa
COOTBETCTBYIOILIME 3HAu€HUs 340poBbIX Jul Ha 46,5% (p<0,001). Crenenp arperanuu
SPUTPOLMTOB y O0NBHBIX ObLTa Gosiee yeM B 2 paza (105%, p<0,001) BbllIe 3HaYEHUS 3TOTO
MOKa3aTessl KOHTPOJIbHOM IpyIIbl, CpeHuil pa3Mep arperara Obut Oosbiie Ha 11% (p<0,01).
[IpouHOCTh 0Opa30BaHHBIX arperaToB y MalMEHTOB 3HAUYUTEJILHO MPEBBIIIATIA KOHTPOJIbHbIE
3HAYEHMs, O YE€M CBHUJETEIHCTBOBAJIO yBenM4ueHHoe Ha 36,9% (p<0,001) xputmyeckoe
HanpsDKeHHe, HEeoOXOJMMOoe s Jie3arperaluy 3pUTPOLUTOB. J(OCTOBEpHBIX OTJIMYMHA B
nokazaressix nedopmupyeMoctu He o0Hapyxkeno. MJIK B rpynmne manmentoB Obut Ha 12,2 %
(p<0,001) HIXE, YEM B HOpME.
3axmouenne. Ilokasarenp remMaTrokpura, BS3KOCTh IUIA3MBl W arperamysi 3pUTPOLUTOB
BJIMAIOT HA 3HAYEHUE BA3KOCTH KPOBH, NMPH M3MEHEHUHU OJHOTO (hakTropa APYrHe MOTYT €ro
a/IalITAllMOHHO KOMITEHCHpOBaTh. HecMOTpst Ha TO, YTO y MAalMEHTOB C OHKOIATOJOTHEH
3HaYeHHWE BA3KOCTHM KPOBUM HAXOAWIOCh B IMpelesiax HOPMbI, MHUKPOPEOJIOTHYECKHE
XapaKTePUCTHKH JPUTPOIMTOB OBUIM HM3MEHEHBI, a KHCIOPOJITPAHCIOPTHBIA MOTEHIIAAT
KpOBH OBUI CYIIECTBEHHO HHXE, 4YeM B KOHTpOJE 3a CYEeT CHIDKEHHUS KOJMYeCTBa
SPUTPOIMTOB — OCHOBHBIX HOCUTEIIEH KHCIOPOIa.

HUccneoosanue svinonneno 3a cuem epanma PH® (npoexm Nel4-15-00787)

CONTRIBUTION OF RHEOLOGICAL PROPERTIES OF BLOOD IN THE
IMPLEMENTATION OF ITS OXYGEN-TRANSPORT CAPASITY IN NORM AND
IN ONCOPATHOLOGY

Malysheva Yu.V.

State Pedagogical University, Yaroslavl, Russia

The aim of this study was to investigate the complex of rheological factors and the impact of
their changes on the oxygen transport capacity in kidney cancer. Hematocrit, whole blood and
plasma viscosity, RBC aggregability and deformability were evaluated in healthy volunteers
(n=33) and in patients with cancer (n=14). The hematocrit, plasma viscosity, erythrocyte
aggregation and deformability are the main factors determining whole blood viscosity. In
cancer blood viscosity didn’t differ from normal values because of reciprocal changes of
plasma viscosity, RBC aggregation and hematocrit value. The efficacy of oxygen delivery to
tissue was substantially diminished due to the decrease of hematocrit value.
Work was supported by RSCF grant 14-15-00787
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WU3MEHEHUE PEOJIOTHUECKHWX CBOMCTB KPOBH B 3ABUCUMOCTH OT
BO3PACTA

Mannkasa M.M.

OkcnepuMenTanbHbli LlenTp buomenunmnel um. bepurtamunu, Tounucu, ['py3us

enpro Hamield paboThl OBUIO HWICCIEAOBAHHWE T€MOPEOTIOTHUYECKUX MapaMeTPOB y 3I0POBBIX
moneid. M1 HaGmoganu 180 moOpoBOIBIIEB: MY)KYMH U JKCHIIUH Pa3HOTO T0JIa ¥ BO3pacTa B
cootHomeHuun 1:1. COop aHamHe3a W OOLIMII aHAIW3 KPOBU IOBECTBOBAJI 00 OTCYTCBHUHU
Oone3Heit y HuX. Jl0OpOBOJBIEI ObUIM TOApa3/eNeHbl Ha BO3pacTHbIe rpymnmbl. Hamu
UCCJIEIOBAIMCH TEMOPEOIOTHYECKUE TapaMeTpbl KPOBU: MTOKa3aTelb arperalud SpUTPOIIUTOB
(ITAD), moxazatens nedopmupyemoctu sputporntoB (I1/1D), BI3KOCTH TUIa3MBI KPOBH U
TeMaTOKPUT B Pa3HBIX BO3PACTHBIX Ipymmax: 1-as rpynmna: ot 35 mo 45 net (cpeanuii Bo3pact
40,07+4,5 ner, n=50), 2-as rpynmna: ot 48 go 55 ner (cpenuuit Bo3pact 51,6+4,2 net, n=48),
3-as rpymnma: oT 56 no 65 net (cpemHuii Bozpact 61,6+5,2 net, n=56), 4-as rpymnmna: ot 66 110
75 net (cpemuuit Bo3pact 70,645,0 ner, n=26). Jjis CpaBHUTEIBHOTO aHAJIN3a KOHTPOJIbHAS
rpynna He Obuta BeifeneHa. B 1-rpymme [TAD: 23+3.2%; II13: 2,20+0,5 en; BS3KOCTh
mna3mel: 1,2040,2 cllyas; rematokput: 43+3,0%. Bo 2-rpynme [TAD: 28+3,3; [1/12: 2,20+0,5
el;; BA3KoCTh mna3Mbl: 1,25+0,2 cllya3; remarokpur 44+4%. B 3-eit rpynne [TAD: 29+3,7%;
a2: 2,15+0,5 en; Bsaszkocth:1,35+0,3 cllya3; remarokput:45+2%. B 4-oit rpymme
[TAD:334+5,0%; I1112:2,15+0,5 en; Baskocts:1,37+0,5 cllya3; remarokput:49+1%.
[Ipoananu3upoB HalM JaHHBIE OKa3aJl0Ch, YTO YeM OoJibllle BO3pacT CyOBEeKTOB, TeM Ooiiee
SBHO TPOSIBISUINCH T€MOPEOJOTHYECKHE HapYUICHHs, MIPUTOM OJHOPOJIHO MPSMOIUHEHHO,
IJIABHO U JOCTOBEPHO M3MEHSJIACh TOJBKO arperalMoHHas CloCOOHOCTH IPHUTPOIUTOB. B
0oJee MIAAIINX BO3PACTHBIX TPYIINAx arperanus Bo3pacraia Ha GpoHe xoporieir MeMOpaHHOI
neOpPMUPYEMOCTH U HOPMAJILHOW BS3KOCTH TUTa3MbI KPOBH NIPH COXPAHCHHH TOKa3aTelieh
reMaToKpuTa, OJHAKO C BO3PAaCTOM OCHOBHOHM MPHUYMHON M3MEHEHUS arperanuy SsBIsUINCH
BO3pAaCcTaHUE KECTKOCTH MEMOpaHbl M yBEIMUYCHHUE BS3KOCTHBIX CBOWCTB IUIa3MbI Ha (hoHE
HEJOCTOBEPHOTO YBEJIWYECHHS] TE€MaTOKpPHUTA. YKa3aHbl BEPOSTHBIE MPUYUHBI pPOCTAa U
YMEHBIIICHUSI TeMOPEOJIOTHYECKHX ToKa3aTeseid nmpu crapeHnd. OO000IMMB HaM JTaHHBIC,
CTAaHOBUTCS HEOOXOJMMO TIEPECMOTPETh TMOKa3aTelnW  KIMHUYECKOHM  HOPMBI IS
arperupyeMocTH, 1ehOpMUPYEMOCTH, BI3KOCTH IIJIa3MBI.

BLOOD RHEOLOGICAL PARAMETERS DEPENDING ON AGE
Mantskava M.M.
I.Beritashvili Center of Experimental Biomedicine, Tbilisi, Georgia

We observed 180 men and women of different sex and age. Our subjects did not have a
disease. All subjects were divided into age groups. We paid attention to gender. We
investigated blood hemorheological parameters: RBC aggregation index, RBC deformability
index, blood viscosity and hematocrit. Analyzing our data it turned out, haemorheological
disorders depend on age, moreover RBC aggregation grew significantly homogeneously
rectilinearly and smoothly. In younger age groups, aggregation increased against the
background of good RBC deformability, normal blood, normal hematocrit. With increasing
age, the main cause of the RBC agregation change was decrease of RBC deformability and
increase of blood plasma against a background of unreliable increase of hematocrit. The
probable causes of growth and decrease of hemorheological properties during senescence.
Summarizing our data, it becomes necessary to revise the indicators of the clinical norm of
RBC aggregation and deformability, viscosity of plasma.
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N3MEHEHUSA TAPAMETPOB 'EMOPEOJIOTHYECKOT'O ITPO®UJIA U
MOKA3ATEJEN KOATYJIOI'PAMMBI ITOCJIE TPEX IIUKJIOB
IJIATUHOCOEPXKAIIEM XUMHUOTEPAIIAUA

MypasbseB A.B., Tuxomuposa 1.A., Ileranosa E.B., Kucnos H.B., Ilerpouenxo E.I1.,
ITerpouenko A.Il.  Apocnasis, Poccus

Lenbio naHHOTO WCCIIEOBaHUS OBLIO ONpeselieHHe BIUSHHUE TUIATHHOCOAEPKAIIeH XUMHOTEPAITHH
Ha TeMOpeoJorHYecKuii Tpouiab W psl MapaMeTpoB TeMocTaza Yy OOJIBHBIX —COJHIHBIMH
3JI0KaYECTBEHHBIMH OIyXOJIIMU (n=42).

Metoapl ncciaenqoBanus. bpuTo BEITOIHEHO TPH MOJHBIX IIUKJIA TUTATHHOCOAEPIKAIeH XUMUOTEPAITHU
(XT), xaxaplii U3 KOTOPHIX Ipoaonkaics 3 Hemend. J[o M mMocie KaKIoro IHKIIA PETHCTPHPOBATH
napamMeTpbl TeMOPEOJIOTHYECKOTO MPOoQIiIs M TOKa3aTeH KOaryJorpaMMbl U Pl OMOXUMHYECKHX
XapaKTEePUCTHK TUTa3Mbl KPOBHU.

Pe3yabTaTthl. beIT0 YCTaHOBIEHO, UTO BA3KOCTH KpoBH (BK) 3HaUMTEIEHO CHIKAIACH TTOCIIE KaXKIOTO
nukia (XT), zva 10-20%. D10 coderanocs ¢ ymeHnblieHneM rematokputa (Hct) Ha 18% u BsizkocTH
wia3mel (BIT), Ha 9%. CHIDkeHHe KOHLIEHTPALUU SPUTPOLIMTOB SBJSIETCS OCHOBHON MPUYMHON HU3KOM
BSI3KOCTH KpoBH B ycioBusix XT. Bmecre ¢ Tem, xots mexny BK u Hct Oputa monoxwurensHast
koppemsusa (r=0,520), Ho oHa ObuTa OoJiee BBIpAKCHHOW B KoppensauonHoi mape «BK — BIy.
JpyruM MeXaHM3MOM TOBBIIICHUST TEKY4YeCTH KpPOBH SIBJISIETCS MPUPOCT AehopMUpyeMOCTH
SPUTPOLUTOB TOJ BiusiHUEM IatuHocodepxkameii XT. [Ipn mHKyOanmuu OTMBITBIX 3PUTPOIUTOB C
OUCIIATHHOM (in Vitro OMBITHI) OBUIM OOHAPYKEHBI MPSMBIC TOJIOKUTEIBHBIC BIUSHUS IUCIUIATHHA
(50 pr/min) vHa gedopmupyemocts 3puTporuToB (/[13), ee BenmuuuHa Bo3pactana Ha 19% (p<0.05). Otu
reMOpEOIOTnYecKrue H3MEeHeHHsI TP X1 coueTannuch co CHIKEHHEM KOHIEHTpaluuu (GuOpHHOTEHA U
yrciaa TpomOouuToB, a Takke AUTB (akTMUBHpOBaHHOE YacTHYHOE TPOMOOIIACTUHOBOE BpEMS).
CrnenoBatensHo, Tocie Tpex MUKIOB X T puck TpoMOO030B OBIIT CHUXKEH.

3akaouenue. [locie Tpex MUKIOB IUIATHHOCOJEPIKAIIEH XWMHUOTEpAanHu HAOII0JaeTcsd yMepeHHas
TeMOJIMITIONHS, M3-3a CHIKeHus: Het, mpupoct neopMupyeMoCcTd SpUTPOIIMTOB M MX TPAHCIIOPTHOTO
MIOTEHIIMANIa B COYETAHUN C YMEHBIIICHUEM ITapaMeTPOB CBEPTHIBAHUS KPOBH.

CHANGES OF HEMORHEOLOGICAL PROFILE AND BLOOD COAGULATION
PARAMETERS AFTER THREE CYCLES OF CISPLATIN-BASED
CHEMOTHERAPY

A.V. Muravyov, LA. Tikhomirova, E.V. Peganova, N.V. Kislov, E.P. Petrochenko,
Petrochenko A.P.  Yaroslavl, Russia

The subject of this study was to estimate the effect of platinum-based chemotherapy (ChT) in patients
(n = 42) with solid tumors on the hemorheological profile parameters and some hemostasis indices.
Three full cycles of cisplatin-based chemotherapy were performed each of them lasting three weeks.
Before and 21 days after each ChT cycle the complete hemorheological profile including whole blood,
plasma and red blood cell (RBC) suspension viscosity, hematocrit (Hct), hemoglobin, RBC
aggregation and deformability and along with parameters of coagulogram were recorded. Whole blood
viscosity (BV) was decreased significantly after each cycle of treatment (by 10-20%). These viscosity
changes were accompanied by a hematocrit lowering by 18%. Plasma viscosity (PV) was reduced by
9%. The main mechanism is associated with a decrease of Hct. In some cases the Hct decline has
reached values characteristic for anemia (Hct was less than 30%). However, it should be noted that the
correlation between Het and BV (r=0,520) was less than the correlation of blood and plasma viscosity
(r=0.710). The second mechanism is associated with positive changes of RBC microrheological
properties after cisplatin-based treatment. This was confirmed by a direct positive effect of cisplatin on
the RBC microrheological properties. It has been found that a change of the basic hemostasis
characteristics indicated the decrease of thrombosis risk. This is demonstrated by a significant
decrease in the concentration of fibrinogen, in platelet count and partial thromboplastin time after
three cycles of chemotherapy. Taken together these positive alterations of hemorheological profile
may result in an improvement of oxygen transport potential and drug delivery into the tumor tissue
and reduce the risk of thrombosis.
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W3MEHEHUS MTOKA3ATEJENA CUCTEMBI KPOBH LBIILIAT-EPOMJIEPOB
TP TOBABJIEHUU B PAIIMOH L-JIN3UHA CYJIb®ATA

Henonéxuna C.B., Uepnssckux C./I., Mununnauk A.A., Jlapuna A.1O.

benroponckuii I'ocynapcreennslii Harmonansneil MecnenoBarenbcKkuil Y HUBEPCUTET,
benropon, Poccus

Heanb padoThi: OIEHUTh U3MEHECHHS TMOKA3aTEIeH CHCTEMBI KPOBH IBITUIAT-OPOUIIEPOB TIPH
noOaBiieHUH B pauuoH L-nu3uHa cynbdara.

Metoabl ucciegoBanus. B pabore wucnonb3oBaiu nepupepuuecKyl0 KpOBb ILIBIUIST-
OpoiliepoB, MOMy4YaBIIUX C PAIIMOHOM KOPMOBYIO no0OaBky L-nmusuna cynbdara (mpomykra
MHUKPOOHMOJIOTHUECKOTO CHHTE3a C ucnoiab3oBanuem Corynebacterium glutamicum) B mo3ax
800 mrkr ' (II rpymma), 900 mrkr ' (I rpymma) 1 1000 mrkr ' maccsr Tena (IV rpymma). B
YCIOBUSAX In VItro M3y4ajaud JOKOMOLMOHHYIO AKTHBHOCTb JPUTPOLUTOB U JEHKOLIUTOB
OpoilliepoB O TIIOIIATU MHUTpPALMK KJIETOK moj araposzoit (M.3. denoposa, B.H. JleBuH,
2001). B cbhIBOpOTKE KPOBH OIPEIEISIIN OOIUI OETTOK KOJOPUMETPHUECKH MO0 OMypeTOBOM
peakiuu, HUMMYHOIJIOOYJIMHBI  —  HeEeIOMETPUYECKH,  aKTHBHOCTH  (EPMEHTOB
acraptatamMmuHoTpancepas u amannHamuHoTpaHchepas (AcAT u AnAT) mo wmeronmy
Peiitmana u ®penkens (E.A. Bacunwsea, 1982, WN.II. Kongpaxun, 2004). 3a ypoBeHb
CTATUCTUYECKU 3HAUMMBIX TpuHUMaH udMeHnenus rnpu p<0,05 (mo t-kpureputo CThioeHTA).
Pe3yabTaThl. Y NTHUIBI ONBITHBIX TPYII HAOMIOAATH TEHACHIUIO K YBEIMYEHHUIO OOIIETO
Oenka, AnAT, a TakKe MUTPAaLlMOHHONW aKTUBHOCTU KaK SPUTPOLIUTOB, TaK U JIEHKOLUTOB. Y
OTHUI] TPETbEW OMBITHON TPYMIBI TaKke HAOMIOJaNM yBEIWYCHHE UMMYHOTTOOYJIMHOB (Ha
53,85%) u mnosbimienne akTuBHOCTH ACAT (Ha 21,50%) 1o cpaBHEHUIO C KOHTPOJEM.
W3BecTHO, 4YTO UMMYHOTTIOOYJIMHBI CBIBOPOTKH KPOBU UTPAIOT BAKHYIO POJIb B MOICPKAHUU
MECTHOI'O UMMYHUTETA, TaK KaK OHH SIBJISIOTCS MEPBUYHBIMU pELENTOPaMH JJil aHTUTECHOB U
XapaKTepU3yloT HMMMYHHYIO pEaKIHMI0 OpraHu3Ma MTUIBL. YBEIMYEHUE AaKTUBHOCTHU
acrapraTaMUHOTpaHc(epa3bl MOXKET CBHMJIETEIIBCTBOBATh O CTUMYJISALIMU IIpoLiecca KaTaiaus3a
MepeHoca aMHUHOTPYII C AaclapariHOBOM KHCIOTHI Ha anb(a-KeTOrNIyTapOBYIO KHCIOTY,
KOTOpasi B OOJBIIMX KOJMYECTBAX HAXOAWUTCA B IMEYEHM U CKEJIETHBIX MBIIIAX, CEpAle,
MOYKaX, a TAK)KE B JIETKUX U B MOKEITYJOUHOM Kelese.

3aknrouenue. J[00aBieHME B PALMOH LBILIIAT-OpOiliepoB KOpMOBOM a00aBku L-nu3uHa
cynb(dara OKa3bIBaeT MOJOKHUTEIHFHOE BIMSHHE HA MUTPALMOHHYIO aKTUBHOCTH T€MOITUTOB U
GCIIKOBBIH CIIEKTP KPOBH HCIIBITYyeMOi mrribl. JJoGaBKa u3uHa cyibdara B 103 900 Mr-kr
Macchl Tella aKTUBHU3HPYET HMMYHHBIE TPOIECChl B OPraHMW3ME UBIIUIAT M TOBBIIIAET
akTUBHOCTh ACAT B CBIBOPOTKE KPOBH.

CHANGES IN THE BLOOD SYSTEM PARAMETERS OF BROILER CHICKENS
WHEN L-LYSINE SULFATE IS ADDED TO THE DIET

S.V. Nedopekina, S.D. Chernyavskikh, A.A. Mininnik, A.U. Larina

Belgorod State National Research University, Belgorod, Russia

In the case of poultry of experimental groups, a tendency was observed to increase the total protein,
ALAT and the migration activity of both erythrocytes and leukocytes. The increase in
immunoglobulins (by 53.85%) and the increase in activity of AsAT (by 21.50%) in comparison with
the control were observed in birds receiving the main diet supplement of I-lysine sulfate at a dose of
900 mg kg’ body weight. It is known that serum immunoglobulins play an important role in
maintaining local immunity, since they are the primary receptors for antigens and characterize the
immune response of the bird's body. The increase in activity of aspartate aminotransferase may
indicate the stimulation of the process of catalysis of the transfer of amino groups from aspartic acid to
alpha-ketoglutaric acid, which is found in large quantities in the liver and skeletal muscles, heart,
kidneys, as well as in the lungs and pancreas.
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AHAJIN3 TOYHOCTHU U3MEPEHUA NJE®OPMUPYEMOCTHU IPUTPOLIMTOB
METOIOM JIABEPHOM SKTAIIUTOMETPUM

Huxutun C.10., Yerunos B.J1., L{si6pos E.I'., [Ipue3xes A.B.

MockoBckuil rocyaapcTBeHHbIl yHuBepcureT umeHu M. B. JlomoHocoBa, MockBa, Poccust

Lenp wuccnenoBaHus: OIEHKA TOYHOCTH HW3MEPEHHUS MapaMeTpoB JehOpMUPYyEMOCTH
SPUTPOLIMTOB METOJIOM J1a3epHON AUPPAKTOMETPUH B CIBUTOBOM IOTOKE (IKTALIUTOMETPHUN).
Marepuansl U MeToasl. Mbl  pa3pabaTbiBaeM METOAbI HM3MEpPEHHUs] XapaKTepPUCTUK
ne(GOpMUPYEMOCTH 3PHUTPOLIUTOB, TAKUX KakK CpeaHsas AeGopMUpyeMOCTh (§), a TaKxke
mpuHa (4 ) U acuMMmeTpus (v ) pacnpeesieHuss SpUTPOLUTOB M0 AePOpPpMUPYEMOCTH. DTU

nmapaMCTpbl BaXHbl I JUATHOCTUKU W JICHCHHUA MHOI'UX 3360HCBaHI/Iﬁ, B 4YaCTHOCTH,
CEPIOBUIHO-KJIETOYHOW aHEeMUW H caxapHoro pauabera. Mudopmarmuio o0 yKa3aHHBIX
napaMeTpax TOJIy4aeM IyTeM aHajiu3a AU(PPaKIUMOHHBIX KapTHH, BO3HUKAIOUIMX IPH
paccestHUM Jla3epHOr0 IMy4yka Ha pa30aBIIEHHOW CYCIEH3WH SPUTPOLIUTOB B JA3€PHOM
JKTaruToMeTpe. M3MepeHus mpoBOAMM cledyromuM obOpa3zom. CHaudana BBIICNISIEM Ha
Tu(PaKIMOHHOW  KapTHUHE  JIMHUIO,  COOTBETCTBYIONIIYIO  HEKOTOPOW  TOCTOSIHHOMN
HHTCHCHUBHOCTU PACCCAHHOI0 CBCTA (TaK Ha3bIBa€Mas JINHUA I/I3OI/IHT€HCI/IBHOCTI/I). 3aTem
ompesesisieM TeOMETPUUECKUE TMapaMeTpbl 3TOH JHMHUM — KOOPAMHATHI TOJSAPHBIX U
XapaKTEPUCTUYECKUX TOUYEK, a TAKIKE paJuyChl KPUBU3HBI JIMHUU B MOJIIPHBIX TOouKax. [locie

3TOTr0 HAXOJUM MapaMeTpsl §, 4, V 10 (opMyJaM Hallel TEOPETUIECKON MOJIEIIH.

Pesynbratel. B HacTosmeld pabore Mbl MpoOBepHIN pabOTy HOBBIX aITOPUTMOB 00pabOTKH
JAHHBIX Ha TUQPAKIMOHHBIX KapTHHAX, CMOACIHUPOBAHHBIX C TIOMOLIBI0 KOMIIBIOTEpA. ITO
MO3BOJIWJIO  OLCHWUTh BIWSHHE Pa3lMYHBIX  (AKTOPOB HAa TOYHOCTH H3MEPEHHS
neGopMupyeMOCTH 3pUTpounTOB. [loKazaHO, dYTO KIIOYEBYIO pOJb HIPAaeT TOYHOCTH
M3MEPEHHs] MHTEHCHUBHOCTH PAaCcCESHHOTO CBETa Ha BHIOPAHHOH JIMHUY W30MHTEHCHBHOCTH TI0
OTHOIICHUIO K WHTEHCHBHOCTH IIEHTPAJIBHOTO NU(PAKIMOHHOTO MakcuMmyMma. [lomydeHHbie
pe3ybTaThl MOJATBEPXKIAIOT BO3MOXKHOCTH H3MEPEHHH MNOMYJISIIUOHHBIX XapaKTEPUCTHK
ne(GOpPMHUPYEMOCTH DPUTPOIMTOB W YKA3bIBAIOT ITyTH COBEPIICHCTBOBAHHS JIa3€PHBIX
OKTAUTOMETPOB. B wacTHOCTH, 3TH TPHOOPHI TOKHBI 00ECIIeYMBaTh BBICOKOE KadyeCTBO
CbeMKH JUQPAKIUOHHBIX KAPTUH W JIOCTATOYHO I[IMPOKUN JMANa30H H3MEPCHUS
MHTEHCHBHOCTH PACCESTHHOTO CBETA.

Jlureparypa. S. Yu. Nikitin, A. E. Lugovtsov, V. D. Ustinov, M. D. Lin, A. V. Priezzhev.
Study of laser beam scattering by inhomogeneous ensemble of red blood cells in a shear flow.
Journal of Innovative Optical Health Science, 2015, v. 8, N 4, p. 1550031.

Paboma noooepocana epanmom PODU N 17-02-00249

ACCURACY OF MEASUREMENT THE ERYTHROCYTE DEFORMABILITY BY
MEANS OF THE LASER EKACYTOMETRY

Nikitin S. Yu., Ustinov V. D., Tsybrov E. G., Priezzhev A. V.

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

New data processing algorithms for laser ektacytometry of red blood cells are verified with
the help of numerical modeling. It is shown that the key role is played by the accuracy of
measuring the intensity of scattered light in the selected iso-intensity line with respect to the
intensity of the central diffraction maximum. The results obtained confirm the possibility of
measuring population characteristics of erythrocyte deformability and indicate ways to
improve laser ektacytometers. In particular, these devices should provide high quality of
diffraction patterns and a wide enough range of measurement of scattered light intensity.

36 MUKPOLMPKYTIALMA N TEMOPEONOINA



FEMOPEOINOI A

AT'PETAIIUA TPOMBOLIUTOB, COITPOBOXIAIOIIAACA CUHTE30M
WHTEPJEUKWHOB B TATOT'EHE3E HNINEMUYECKOI'O HHCYJIbTA
Osganecsad P.A*., Oanecan W.I'**,

* EpeBaHCKHIA TOCYJapCTBEHHBIN yHUBEpCUTET, EpeBan, ApmeHus

** Menaumuackuii nentp «Cyp6 ['purop JlycaBopuu», EpeBan, Apmenus

Llens uccnenoBanusi: BrisiBieHnEe B3aUMOCBsI3el MEXTy ypoBHeM uHTepieknHoB MJI-1B u
WNJI-4 u crenenpto arperaiuu TpoMOOIUTOB (AT) y OOJBHBIX HIIEMHYECKUM HHCYJIHTOM
(1n).

Martepuan u meroanl uccrnenoanus. 108 Oompubix M. Onpenenenne AT mpousBomuiu
He(eloMeTpUYeCKUM METOAoM. YpoBeHb uHTepieiikunoB WJI-1 u WJI-4 onpenensnu
UMMyHO(epMeHTHbIM MeToZioM. MccnenoBanus mpoBoawnu B ocTpeiimeMm (l-e cyTku) u
octpoM (7-e cyTku) nepuogax NU.

Pesynbrartel. [lokazarenn AT u WMJI-1b B ocTpoM mepuonae Mo CpaBHEHUIO C OCTpEHIINM
NEepUOAOM 3HAUUTENbHO cHU3MWINCH (W= -8,924 1 W= -7,815 cooTrBercTBeHHO). [loka3arenu
NJI-4 no cpaBHEHHIO C OCTpeHIIMM TMEepuoAOoM, HampoTus, Bo3pociu (W=8,387). Bo Bcex
CIIy4asx CpaBHEHUS pa3Hulla cratuctuyecku 3Haunma (p=0,0001).

B octpeitiem nepuome MU mexnay mnokazatensmu AT u WJI-1b ormeuanach cmabas
HOJIOKUTENbHAST  B3auMOCBs3b  (1.=0,20; p=0,05). B gpyrux ciydasgx cpaBHEHHS
KOppeJSIIMOHHAs CBs3b OTCyTCTBOBasa. B octpoMm nepuone MU mexny nokasarensimu AT u
NJI-1b oTrmeuanach cpenHell cuibl MOJI0XKUTENbHAs B3auMocBs3b (1:=0,43; p=0,01), a mexnay
AT u UJI-4 — cpennelt cuibl oTpUIaTenbHas B3auMocBsshb (1= -0,27; p=0,01). Mexny WUJI-1b
u NJI-4 ormedanach cpefHelt CHIbl OTpUliaTenbHas B3auMocBs3hb (1= -0,38; p=0,01).

Takum oOpasom, B octpeifmem mnepuoae MWW 3HaumtensHble paccTpoiictBa AT
COIpoBOXKAaroTCs moBbimeHueM cuHTe3a WMJI-1b. B octpom mepuome MU cumxenune AT
COIpoBOKaaeTcss cHumkeHuem cuHre3a MJI-1b u nossimenuem cunresa NJI-4. CHuxenue
YPOBHS MpOBOCHATUTENbHOTO HHTEpehiknuHa MJI-1b compoBoKaaeTcsi MOBBIIIEHUEM YPOBHS
MIPOTUBOBOCTIAJIUTEIBLHOTO UHTEpIelikuHa NJI-4.

3axmouenue. Hannuue nosnoxutenbHoll koppensaunoHHon cBsasu mexay AT u WI-1B, naer
OCHOBaHHE MPENOI0KHUTh, 4TO MHTepieiikun MJI-1f B mporeccax MOBpekACHUA-3AIINUTHI
UrpaeT HEUpOJECTPYKTUBHYIO pOJb, B TO BpeMs KaK HaJU4Me OTPULIATEIHbHON
KoppemsauuoHHON cBsizu Mexay AT u MJI-4 cBuperenbCcTByeT O HEHPONPOTEKTOPHOU POJIU
IIOCJIETHETO.

PLATELET AGGREGATION, SUPPORTING INTERLEYKINES SYNTHESIS IN
THE PATHOGENESIS OF THE ISCHEMIC STROKE

Hovhannesyan R.A*.; Hovhannisyan [.G**.

* Yerevan State University, Yerevan, Armenia

** St Grigor Lusavorich’ Medical Center, Yerevan, Armenia

Prospective cohort research includes 108 ischaemic stroke (IS) patients. It has been found that
in the per acute phase of the IS, significant platelet aggregation disorders are accompanied by
increased IL-1p synthesis. In the acute phase of the IS, decreased PA is accompanied by
decreased IL-1P synthesis and increased IL-4 synthesis. Interleukin IL-1B in the lesion-
protection process plays a neurodestructive role, while negative correlation between PA and
IL-4 indicates neuroprotective role of the latter.
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IDOPEKT MEJJATOHUHA HA KUCJIOPOATPAHCIIOPTHYIO ®YHKIINIO
KPOBHU U TASOTPAHCMHUTTEPBI TP ®U3NUYECKOMN HAT'PY3KE
[Tonysu U.A.

I'ponHeHCKMI rOCY 1apCTBEHHBINM MEAULIMHCKAN yHUBEpcUTeT, I'ponno, benapychb

Heas padorsl. Mccnenoaics a3gpdekt MeraTOHHHA Ha KHCIOPOATPAHCIOPTHYIO (QYHKIHMIO KPOBU U
ra3oTpaHCMUTTEPBl Yy JIMI MYXKCKOTrOo Imoia B Bo3pacte 18-21 roa mnpu BBHINOJTHEHUHM WMHU
cyOMakcumanbHON (hr3maeckoi Harpy3ku (OH).

MartepuaJbl 1 MeTOAbI HccaenoBanns. Mccnenyemsie (n=20) mpruHUMaIM METaTOHUH 10 3 Mr 1 pa3
B CYTKU B T€UCHHE 2-X MECSLEB. Y HCOBITYEMBIX MpOBOAMICS 3a00p 8.0 M KpOBH U3 KyOWTaIbHOMN
BEHBI 10 U nociie cyomakcumansHoi @H B Hayane u mocie npuemMa Kypca MeJlaTOHHHA. BrImomHsiics
tecT PWC, 7y Ha BeroTpeHaxepe B 0ObeMe JBYX Harpy3oK MO 5 MHUH C MHTEPBAJIOM MEXIy HUMHU 3
MHUH M 4acToToil nenanupoBanusi 60 o0/muH. [lokasarenn KHCIOPOATPAaHCIOPTHOH (YHKLUUH KPOBH
H3MEPSUIM ¢ TOMOILBI0 MUKpOrazoaHaiu3aTopa «Syntesis-15». [lapuuansHoe HanpspkeHHE KHCIOpoaa
B kpoBu (pO,) mpu 50% HACHIIEHUH €€ KUCIOPOAOM H3MEpPSUIOCh MPH CTaHIAPTHBIX YCIOBHAX
(P50¢ran), @ PS5Opean — PACCUMTHIBANIOCH JUIS pEANbHBIX 3HAa4eHMH 3THX (DakTOpoB 1O (dopmye
Severinghaus J.W. Yposenp 3nHgoreHHoro ceposopopoaa (H,S) u mpoaykuuio MOHOOKCHIA a30Ta
(NO) m3mepsi Ha CIIEKTPOGOTOMETPE O PEAKIUN MEXIY CYIbGOUI-aHHOHOM U KHUCIBIM PAacTBOPOM
peaktuBa N.N-guMerni-napadeHnIeHIUaMIHa COJITHOKHCIOTO M 0 CYMMapHOMY COJEp’KaHHUIO
HUTpat/HUTPUTOB (NOy) B IITa3Me KPOBH C UCIIONB30BAHUEM peaKkTUBa [ prucca cOOTBETCTBEHHO.
Pesyabrarel. Ilocine cyOmakcumaneHoit ®PH y nHIl ONBITHOW TPYNIBI B Hadaie MCCIEIOBAHUS
BELsIBIIeHO moBBIeHue pO, Ha 30.2 % (p<0.001), crenenu okcurenanuu (SO,) Ha 46.1% (p<0.01), uto
COTOCTaBHMO C XapaKTepOM M3MEHEHHH y JHIl KOHTPOJIBHOH rpymmbl. [Ipu 3TOM oTMeuaeTcs pocT
3HaueHUA PS0yean HA 6.3% (p<0.01), 4TO OTpakaeT CABUI KPHBOW AUCCOLUALMU OKCUIEMOITIOONHA IIPH
pEaNBbHBIX YCIIOBUAX HUPKYJSIHUA BIpaBo. Ilocime mpuema MenaToHMHA TpH cyOMakcuMansHOM DH
Habmonaercst yeennuenue pO, Ha 7.7 % (p<0.005), SO, Ha 28.9% (p<0.03). Bennunna 3Ha4YeHUit
P50pcan Ipu 3TOM BhIpacTaeT Ha 10.5% (p<0.01), uTo oTpaxkaeT OONbIIMIA CIBUT KPUBOH JMCCOLMALINH
OKCHUT'€MOTIJIOOMHA IIPH PEabHBIX YCIOBUSAX LUPKYJLILIUH BIPaBo. Tak ke y JIHI KOHTPOJILHON TPYIIIBI
Obuto  ompeneneHo, 4to BbimonHenne ®OH  mpHBOAMT K TOBBIIICHUIO  KOHIEHTPALUH
razorpaHcMuTTepoB B mazme — NO nHa 54.1% (p<0.001), H,S na 32.8% (p<0.001), a mpoBeneHue
Kypca MeJIaTOHHWHA CIOCOOCTBYET 0osee BHICOKOM KOHLIEHTPALMK T'a30TPAaHCMUTTEPOB B IIa3Me IpU
@®H — NO na 74.9% (p<0.001), H,S na 46.5% (p<0.001).

3akmoyenue. TakuM 00pa3oM, MeNaTOHMH oOecreunBaeT OONBIIMN CABHT KPHBOH AMCCOLMAIINN
OKCHUI'€MOIJIOOMHA BIIPAaBO IOCJIE BBIMOJIHEHHUS (U3UUECKUX YIMPAXHEHUH, YTO yNIyd4IIaeT AOCTAaBKY
KHCJIOpOJia K TKaHSIM M €ro HCIOJIb30BaHHUE. BBIABIEHHBINH POCT ypoBHs razorpancmMurrepos (NO u
H,S) mocne mpuema MmenaTOHMHa HMMeEET 3HAdeHHE A (OPMHPOBAHUS KHCIOPOATPAHCIIOPTHOMN
¢ynkunu kposu npu OH.

INFLUENCE OF MELATONIN ON OXYGEN TRANSPORT FUNCTION IN BLOOD
AND GAS TRANSMITTERS IN PHYSICAL EXERTION

I.A. Poluyan

Grodno state medical University, Grodno, Republic of Belarus

The influence of melatonin on oxygen transport function in blood and prooxidant-antioxidant balance
in males aged from 18 to 21 years in submaximal physical exercise was studied. The studied group
took melatonin 3mg once a day for 2 months. As a result of taking melatonin after physical exertion
there is a shift of oxyhemoglobin dissociation to the right, which results in reduced manifestation of
oxidative stress. The revealed increased level of gas transmitters (nitrogen monoxide and hydrogen
sulphide) after taking melatonin can influence oxygen transport function in blood and prooxidant-
antioxidant balance in physical exertion.
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N3MEHEHUSA BA3ZKOCTHU KPOBU 11PU PAKE INEYEHU PC1 B
IKCIIEPUMEHTE

[TonkoB E.B., ABpament O.A., UBnuueB A.B., Adanacwesa I'.A., [Tonykonosa H.B.,
Hasonoxun H.A., Byuapckas A.b., Mynpak JI.A.

®OI'bOY BO «CapaToBckuii rocyJapCTBEHHbIM MEAUIIMHCKUAN YHUBEpCUTET» UM. B. M.
PasymoBckoro.

Leas uccienoBaHus. DKCIIEPHUMEHTAIBHOE HCCIIEIOBAaHUE BA3SKOCTH KPOBH OENBIX KPHIC HA MOJEIH
paka nieuenu PC1.

Matepuansl U Metoabl. Pabory c 1abopaTOpPHBIMH KMBOTHBIMH OCYIIECTBIISUIM COTJIACHO
JKeneBckoit KomBeHmmm o0 «MeXIyHaApOAHBIX TPUHITUIIAX OMOMETUITHHCKHX WCCICIOBAHUHA C
UCTOJb30BaHUEM KHUBOTHBIX» (1985 r.). benpiM kppicaM NOAKOKHO HMMITJIAHTHPOBAJIM B 00JACTh
nonatku 0,5 mi 25% omyxoneBoii B3Becu mraMma paka rneueHu PC1 (6aHk omyxoneBbix mramMmmoB I'Y
POHI] wm. H.H. bnoxuna PAMH), npurotoBieHHOW B pacTBope XdHKca. Yepe3 Mecsi Iocie
MEPEBUBKHU U JOCTIDKEHHUS KPUTHYECKOTO 00BEMa OIyXOJH, B COOTBETCTBHH CO CTAaHAAPTOM pPOCTa
paka neyenn PCl y >kMBOTHBIX Opaiy KpoBb Ha HccieqoBaHHe. Peonormyeckue CBOWMCTBAa KPOBU
m3yuyanu Ha AKP-2 npu ckopoctsax casura ot 5 go 300 clec MOCNIEIYIOUUM PACUYE€TOM HHAECKCOB
nedhopmupyemoctr (MJ13) u arperanmn (MAD) s3pUTpOITUTOB.

Pesyabrarpl. [lomyuyeHbl pe3ynbTaTbl, CBHIECTEIBCTBYIONIME OO0 YBEIMYEHWH BS3KOCTH KPOBHU
JKUBOTHBIX C TIEPEBUTHIM PAaKOM II€UeHH B JAMarnazoHe ckopocreid caura oT 50 mo 200 ¢ (pso,
P100<0,01, piso, P200<0,05). 3MeHEHNS PEOTOTHIECKUX CBOWCTB KPOBH COYETAIOCH CO CHIDKCHHUEM
A3 (p<0,05).

3akmiouenne. PasButue mnepeButoro paka mnedyenn PCl y OGenbIX KpbIC B OKCIEPUMEHTE
COIIPOBOXJAJIOCHh IIOBBIIIEHUEM BSI3KOCTH KPOBHM HAa CPEOHUX U BBICOKMX CKOPOCTAX CIBHra.
Hapymennus peonorudeckux CBOMCTB KPOBU SKCHEPHMEHTATBHBIX XKHBOTHBIX Pa3sBUBANINCH Ha (poHE
cHkeHus MO, YTO MOXKET CBHUAETENbCTBOBAaTb O TOSIBICHUH «KECTKHX» 3PUTPOLIUTOB C
M3MEHEHHBIMH CBOMCTBAaMM OMOJIOTHUECKUX MEMOpaH.

CHANGES IN BLOOD VISCOSITY OF ANIMALS WITH EXPERIMENTALLY
INDUCED LIVER CANCER PC1

E. Popkov., O. Avramets., A. Ivlichev., G. Afanasyeva., N. Polukonova., N. Navolokin, A.
Bucharskaya., D. Mudrak.

(Razumovsky Saratov State Medical University, Russian Federation)

Research objective. Experimental investigation of blood viscosity in white rats on the model of liver
cancer PCl.

Materials and methods used. Manipulations with laboratory animals were carried out in accordance
with the Geneva Convention on the International Principles of Biomedical Research using Animals
(1985). White rats were implanted subcutaneously in the scapular region with 0.5 ml of 25% tumor
suspensions of the PC1 strain of liver cancer obtained from (a can of cells of tumor strains of the NN
Blokhin Russian Academy of Medical Science RAMS) prepared in Hanks solution.

The animals’ blood was tested one month after the transplantation when the critical tumor volume, in
accordance with the standard of growth of PC1 liver cancer in animals, was reached. The rheological
properties of blood were analyzed on AKP-2 at shear rates from 5 to 300 s-1with the subsequent
calculation of deformability indices (IDE) and erythrocyte aggregation (IAE).

Outcomes. The results obtained indicate an increase in the blood viscosity of animals with recycled
cancer in the speed range from 50 to 200 s-1 (p50, p100 <0.01, p150, p200 <0.05). Changes in
rheological properties of blood were combined with a decrease in IDE (p <0.05).

Findings. The development of transplanted PC1 liver cancer in white rats was accompanied by an
increase in blood viscosity at medium and high shear rates. Abnormalities in the rheological properties
of blood in the experimental animals developed against the background of a decrease in IDE, which
may indicate appearance of "hard" erythrocytes with altered biological membrane properties.
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B3ANMOCBS3b PEOJIOTMYECKOI'O TOBEJAEHUA KPOBU U CBOMCTB
CI'YCTKA

Poiitman E.B., Komecankona .M.

PHUMY um.H.U.ITuporosa, Mocksa, Poccusi.

Lenpto paboThI CTalo M3y4YeHHE CBS3U BSI3KOCTHBIX OCOOEHHOCTEH KPOBHM OHKOTEeMaTOJIOTHYECKUX
OOJIBHBIX Ha YIPYTOCTh U 3JIACTUYHOCTH 00Pa3yeMoro Crycrka.

Martepuansl U Meroasl. KpoBb 30 OHKOreMaTONOTHYECKHX MAIlMEHTOB HCCIEAOBaHA METOJaMHU
Bucko3uMeTpun (anammsatop AKP-2, Poccunms; amamason ckopocreil casura 5-300c¢™; 3HadeHums
Bs3koct kposH, BK, mpusenensr k Het=40%) u Tpomboanacrorpaduu (Haemoscope Corp., CLLA;
MeToAuKU: 1) craHmapTHasi, 2) CO CTUMYJALMEH CBEPTHIBAHHSA TKAHEBBIM (DAaKTOPOM U KAOJIMHOM
(Parmupn), 3) T.H. pyHKUMOHANEHBINH QuOpuHOreH, @) ¢ oLEeHKOW KayecTBa CryCTKa IO MOKA3aTelro
MA wu BemumuuHam wmonyns casura G u wmomyns IOnra E ()_'[I/IH/CMZ). OHOBPEMEHHO
[IPOAHATN3UPOBAHBI BEIMYHHA TEeMATOKPHUTA, KOHICHTPALMSI T€MOTTIO0MHA, KOJIMYECTBA SPUTPOLUTOB,
TPOMOOIIUTOB U JIEUKOIUTOB. [lomydeHHbIe naHHBIe OBUIH OXapakTepu3oBaHBl MeanaHout (95% ).
Jia BBIABIEHUS TMapaMeTpPOB BIMSIOMIMX Ha IapamMeTphl KadecTBa CrycTka OBLI HCIOJIb30BaH
ko3 duimeHt panrosoit koppensuun CnupMmeHa.

PesynpraTel. BenuumHa remaTtokpuTa JOCTOBEPHO OTPHUIATENIHO KOppeiupoBaja ¢ 000MMHU
MonynaMud. B ycnmoBusx mHrHOMpoBaHHOM  arperamu  TpombormroB (Tect PP) BK
MIPOJEMOHCTPUPOBANA TOCTOBEPHYIO MONOKUTEIbHYIO CBsI3b ¢ MoAysiMu G u E mpu Bcex ckopocTsax
CIBUTA, OJHAKO OTMEYCHHAs 3aBHCHUMOCTb, OCTaBasCh IOCTOBEPHOW, ociabeBajia B [AWama3oHe
ckopocTeii capura mMeree 50¢”. OMHOBPEMEHHO YrHETEHHE TPOMOOIMTAPHON arperaii BBIIBHIIO,
YTO KOJIMYECTBO JICMKOIIUTOB AOCTOBEPHO CHM)KAET COMPOTHUBJICHUE CTYCTKAa H3MEHEHUIO (POPMBI IIPU
COXpaHEHHH ero o0bhéMma u ero pactspkeHuto/cxkatuio (r= -0.389 um r= -0.382, COOTBETCTBEHHO;
p<0,05). B ycrnoBHAX HOPMAJIBHOTO WJIH CTUMYJHPOBAaHHOTO cBepThiBaHMsS BK mpossmia
JIOCTOBEPHYIO MOJIOKHUTEIBHYIO CBSI3b ¢ OGOMMHU MOJYJISMH HPH CKOPOCTAX CABUTa cBbime 50 ¢'; mpu
ckopocTsax casura Humke 50c” cBa3p Mexny BK u Mogynamu G u E GbicTpee mcuesana s yciIoBHii
CTUMYJIMPOBAHHOTO CBEPTBHIBAHUS 110 CPABHEHUIO C HOpMaIbHBIMU (Bce 1 > 0,40 mpu p<0,05).
3akmouenne. PopMmupoBaHre (PYHKIMOHAIBHO TIOJHOIIEHHOTO C TOYKHM 3pEHHS YIPYTOCTH U
9MaCTMYHOCTH CTYCTKa CBSI3aHO C TpeodiajaeM MPOLECCOB arperaudd WM Je3arperanuu
SPUTPOLXTOB B TOM WMJIM MHOM AMANa30HE CKOPOCTEH CIBUIa. YHPYroCTh M JIACTHUYHOCTH CTyCTKa
YXYyIIIAIOTCSI B YCIOBUSAX MpeoONafaHusl arperauy 3pUTPOLUTOB ¢ YydacTHeM (GUOpHHOreHa,
«BBIMAJAMOIIETO» W3 Tpolecca CBEPTHIBAHUS, HAJMUUS OOJNBIIOTO YHCIa YyXe cHOpMUpOBaHHBIX
arperatoB (B TOM YHCJE 3PUTPOLUTAPHO-ICHKOLMTAPHBIX), KOTOPhIE MMEIOT B LIEJIOM HEBBICOKYIO
crocoOHOCTh K medopmammu. Takum 00pa3oM, KOMIIO3HITHS CTYCTKAa TIPEICTABISAETCS MEHee
KOMIAaKTHOH, Oojiee  pPBIXJIOW W HEYNOpAJO4YeHHOM  (BeHO3HBIH  Tpom06?). Hamportus,
Je3arperupoBaHHbIe 3PUTPOLUTEI C BBICOKOW CHOCOOHOCTBIO K aAedopmaunu Oojiee IMIIOTHO
3armoNHAIT GUOPHUHOBYIO ceTh. OaHaKo MX M30BITOK (M30BITOYHBINH Hct) Takke crocoOeH CHIKATh
YOPYTOCTh U 3JIACTUYHOCTH 00pa3yeMoro Crycrka.

THE RELATIONSHIP BETWEEN THE RHEOLOGICAL BEHAVIOR OF BLOOD AND
CLOT PROPERTIES.

Roitman E.V., Kolesnikova I.M.

Pirogov Russian National Research Medical University, Moscow, Russia.

The goal was to study how the blood viscous characteristics affect the elasticity of the formed clot in
oncohematologic patients.

Our results showed that good elastic clot depends on what is the process: red blood cells aggregation or
erythrocytes disaggregation prevails under some range of the shear rates. Both Shear modulus and Young's
modulus are reduced in condition of the predominance of erythrocytes aggregation involving non-clotting
fibrinogen together with large count of already formed aggregates (including erythrocyte-leukocyte unit) having
of generally low capacity to deformation. Thus the composition of blood clot appears less compact, more friable
and irregular (like venous clot?). Disaggregated erythrocytes has more high capacity to the deformation than
aggregates that allow fill more tightly the cells in fibrin network. However some excess of isolated erythrocytes
(over Hct) can also reduce the firmness and elasticity of the formed clot.
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BJIUSAHUE COEJUHEHUSA NAB-15 HA BAJIAHC TPOMBOKCAHA U
MPOCTAIIUKJINHA

CI/IpOTeHKo1 B.C., FaﬁﬂyKOBal KA., quep;naeHKo1 A.®., Ciaco' A.A., AHncumosa’ B.A.,
Jluaesa” JI.H., Ky3smenko® T.A., Mopkosruk A.C.

'®I'BOY BO Bousrorpaackuii rocyiapcTBEHHbIM MEAUIIMHCKUNA YHUBEPCUTET, T. Bonrorpaz,
Poccus.

*HU ®OX FOxHOrO (benepanbHOTO YHUBEpcUTeTa, T. PocToB-Ha-Jlony, Poccus.

Heabo padoThl SBIIIOCH U3ydeHUe BiausHUsA coenuuenuss JIAb-15 Ha npomykumio
TpOMOOKCaHa U MPOCTAIUKIINHA.

Marepuanabl u Metoabl. VccnenoBanusi npoBoauin Ha miazme 60 Kpbic camIloB. Y POBEHb
TpoMOokcaHa B, u 6-kero-mpocrarnmanguna Fi, ompenensimu merogom MDA ¢ momorisio
mianmerHoro punaepa Infinite F200 Pro (TECAN, ABcTpus) ¢ ucnosipb3oBaHueM HabOpOB
ELISA kit (Enzo, IlBeitnapus). Uccnenyemoe coenuHeHue ObLTIO HUCCIEIOBAHO B A03€ 5,0
MT/KT, TIpeTiapaT CpaBHEHUS alleTHJICATHIIMIOBAsI KUCJIOTA - 27 MI/KT.

Pe3yabTarnl. B pe3synpTaTe MpoOBENEHHOTO HMCCIEIOBAaHUS YCTAHOBIIEHO, YTO COEAMHEHUE
JAB-15 6nokupyet cunte3 TpomOokcana B2 B 2,9 pa3a u mpeBOCXOAUT NpenapaT CpaBHEHHS
[0 JTaHHOMY mokazarento B 1,3 paza. Ilo BiussHMIO Ha cuHTE3 6-KeTo-mpocTarianauHa Fig
coenquHenue JIAbB-15 mpeBocxoauio KOHTpOJb M mpenapar cpaBHeHus B 1,2 u 2,2 pasa
COOTBETCTBEHHO.

BoiBoabl. IIpoBeneHHBIE UCCAEAOBAHMS IO3BOJSIOT MPEANOIOKHTh, YTO BO3MOMXHBIN
MexaHu3M fAeiictBus coequHenus JJAB-15 3akmtouaeTcs Bo BAMsHUH Ha 6amaHC TPOMOOKCAH-
MPOCTAIMKIINH.

INFLUENCE OF NOVEL TRICYCLIC BENZIMIDAZOLE DERIVATIVES TO ADP-
INDUCED PLATELET AGGREGATION IN VITRO

V.S. Sirotenkol, K.A. Gajdukoval, A'F. Kucheryavenkol, AA. Spasovl, V.A. Anisimovaz,
L.N. Divaeva’, T.A. Kuzmenko’, A.S. Morkovnik’

'Volgograd State Medical University, Volgograd, Russia.

*Institute for physical and organic chemistry of South Federal University, Rostov-on-Don,
Russia.

AIM. Study of the effect of compound DAB-15 on the production of thromboxane and
prostacyclin

Materials and methods. Studies were performed on a plasma of 60 male rats. The levels of
thromboxane B2 and 6-keto-prostaglandin Fla were determined by ELISA using an Infinite
F200 Pro plate reader (TECAN, Austria) using the ELISA kit (Enzo, Switzerland). The test
compound was tested at a dose of 5.6 mg / kg, the reference preparation acetylsalicylic acid
was 27 mg / kg.

Results. As a result of the study, it was established that the compound DAB-15 blocks the
synthesis of thromboxane B2 in 2.9 times and exceeds the reference preparation for this
indicator by 1.3 times. On the effect on the synthesis of 6-keto-prostaglandin Fla, the DAB-
15 compound exceeded the control and reference preparation by 1.2 and 2.2 times,
respectively.

Conclusions. The conducted studies suggest that the possible mechanism of action of the
DAB-15 compound is the effect on the balance of thromboxane-prostacyclin.
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BJIUSAHUE COEAUHEHUSA JAB-15 HA CEKPELIUIO AT® U3 IIJIOTHBIX
I'PAHYJ TPOMBOLIUTOB

CI/IpOTeHKo1 B.C., quepﬂBeHKo1 AD., Jlumos' H.C., Criacos' AA., AurcumoBa’ B.A.,
Jlusaesa” JI.H., Ky3smenko® T.A., Mopkosruk® A.C.

1-®I'bOY BO Bousrorpaackuii rocyJapcTBEHHbINM MEIUIIMHCKUN YHUBEPCUTET, I.Bosnrorpa,
Poccus.

2-HUN ®OX HOxuoTO (henepaapbHOro yHUBEpCHUTETA, T. PocToB-Ha-JloHy, Poccusi.

Heabio padoTsl sSBIsIIOCH M3ydeHue BiusiHUS coenuHeHus JIAB-15 na BeiOpoc ATD wu3
IUIOTHBIX TPaHys TPOMOOIMTOB JTIOMUHUCLIEHTHBIM METOJIOM.

Marepuanbl W MeTOABI. OKCIIEPUMEHTHI BBINOJHEHbl HA IEJIBHOM KpPOBHU 3I0POBBIX
JOOpPOBOJIBIIEB MPH MOMOLIM JABYXKaHaibHOro Jtomuarperomerpa ChronoLog-700 (CILLA).
Coenunenue [IAB-15 6p110 n3ydeno B koHneHTpamuu 200 MkM, 4TO COOTBETCTBYET 1103€ 5,6
Mmr/kr (EDsg), momyueHHO MpH U3yuYeHUU aHTHArpEeraHTHONW aKTUBHOCTH in Vivo Ha KpbIcax
(B mepecuete Ha yenoBeka Maccor 70 kr). LlenpbHYI0 KpOBb CTUMYJIHUPOBAIM HHIYKTOPOM
AI® (5 mxM) (Sigma, CIIIA) ¢ u3MepeHHEeM YpOBHS arperainuy UMIEJaHCHBIM METOAOM.
N3smepenune cexperun  AT® npoBoawiM OJHOBPEMEHHO C WM3MEPEHUEM arperanuu
JFOMHHHUCLEHTHBIM METOIOM.

PesyabTathl. B wuccimemyemoit koHuentpamuu coeauHenue JIAB-15  mocroepnHo
OnokupoBano arperauuio TpombOoruroB Ha 70,8+8,2% (p<0,05) m BbIOpoc AT®D Ha
40,6+6,2% (p<0,05).

BoiBoabl. YcranosneHo, uto coenunenue JIAb-15 okaspiBaeT MHTHOMpYIOIIEe BIUSHUE Ha
arperanyio TpoMOOIIMTOB, NMPEBOCX0s B 3,5 pa3a KOHTpoJibHOE 3HaueHue. [lo BiausHMUIO Ha
CEKPELUIO U3 IUIOTHBIX IpaHysl TpomOouuToB coenuHeHue JJAB-15 tak e mpeBocxoauso
KOHTpOJIBHOE 3Ha4eHue B 1,7 pa3sa.

EFFECT OF DAB-15 COMPOUND ON THE RELEASE OF ATP FROM DENSE
GRANULES OF PLATELETS

V.S. Sirotenko', A.F. Kucheryavenkol, D.S. Lipovl, A.A. Spasovl, V.A. Anisimova’, L.N.
Divaevaz, T.A. Kuzmenkoz, A.S. Morkovnik?

1-Volgograd State Medical University, Volgograd, Russia.

2-Institute for physical and organic chemistry of South Federal University, Rostov-on-Don,
Russia.

AIM. Study the effect of the DAB-15 compound on the release of ATP from dense granules
of platelets by the luminescent method.

Materials and methods. The experiments were performed on whole blood of healthy
volunteers using a two-channel lumagragrometer ChronoLog-700 (USA). The DAB-15
compound was studied at a concentration of 200 uM, which corresponds to a dose of 5.6 mg /
kg (ED50) obtained in the study of antiaggregant activity in vivo in rats (in terms of a human
weighing 70 kg). Whole blood was stimulated with an inducer of ADP (5 uM) (Sigma, USA)
with an impedance measurement of aggregation level. The measurement of ATP secretion
was carried out simultaneously with the measurement of aggregation by the luminescent
method.

Results. In the studied concentration, the DAB-15 compound significantly blocked platelet
aggregation by 70.8 + 8.2% (p <0.05) and ATP release by 40.6 + 6.2% (p <0.05).
Conclusions. It was established that compound DAB-15 has an inhibitory effect on platelet
aggregation, exceeding by 3.5 times the control value. In terms of the effect on secretion from
dense granules of platelets, the DAB-15 compound also exceeded the control value 1.7-fold.
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WU3MEHEHUWE MOJABNKHOCTHU U MEXAHUYECKHNX CBOMCTB
JUM®OIAOB NOJI JEMCTBUEM XUMHUOTEPAITAU

CnankoBa E.A.

benropoackuii rocyjapCTBEHHbIM HAIMOHAJIBHBIA HCCIIEI0BATENBLCKUI YHUBEPCUTET,
benropon, Poccus

Lesab ucciieqoBaHust — U3y4YUTh MTOJBUKHOCTh M MEXaHUUECKUE CBOMCTBA JTMM(OIUTOB MO
NENCTBUEM XUMHUOTEPAIIHH.

Marepuana u MeToabl ucciaenoBanusa. O0beKT uccienoBanus — JUMQponuTsl 00IbHBIX OJIJI
IIpY NEPBUYHOM mocTaHoBke auarHo3a u OJIJI B pemuccnn nocine jiedeHus no 25 B Kaxa0u
rpynne. KonTposnem cinyxunu kieTkd 370poBbix joaed (50 mpo6). IlogsuxHOCTH
auMoUUTOB HM3ydanu B mpsMoMm kamwuisipHom Ttecte (HosukoB /K. ¢ coast., 2006).
MexaHuueckue CBOICTBa JTMM(POIUTOB M3ydalld B PEKUME CHIIOBOU criekTpockornu ACM
UHTEI'PA Bura ¢upmer NT-MDT. U3 kaxmoit mpoObl TOTOBWJIM HAaTUBHBIE Ma3Kd, Ha
KOTOPBIX CKaHHpoBaiu o 15 kinerok. Moayns FOHra uzmepsuin npu HaJlo)KEHUU Harpy3KH B
25 JOKaNbHBIX Y4YacCTKaxX KIETOYHOW MOBEPXHOCTH. CTaTUCTUYECKHH aHAIN3 IOJYYEHHBIX
JTAaHHBIX MPOBEJIEH C UCTOIb30BaHUEM Kputepusi CThrofeHTa 1uist 5%-ro ypoBHs 3HAUUMOCTH.
PesyabTatsl. JIumporutel 60nbHbx OJIJI npu nepBUYHOM MOCTAaHOBKE AMArHO3a 00JIaAaioT
BBICOKOI JIOKOMOTOPHON aKTHBHOCTHIO. Komn4yecTBO MUTpHUPOBABIIMX JIUM(POLIUTOB B TPYTIIE
6onbHBIX OJIJI Bo3zpocno Ha 79% (p<0,05) o cpaBHEHHIO ¢ TMM(OIUTaMU 30POBBIX JIIOJEH.
B pesynbrare BO3IEHCTBUS XMMMOTEpPANUU KOJIMYECTBO MUIPHUPOBABUIMX JUM(OLUTOB
6onbHbIXx OJIJI B pemuccum cHusmiock Ha 28% u 81% (p<0,05) coOOTBETCTBEHHO MO
CpaBHCHHIO ¢ JUMpoIUTamMu 3M0poBBIX Joaei n 6ombHBIX OJUJI. XKecTkocTh TMMQOIHUTOB
6onbHbIx OJIJI B pemuccuu mocie NPUMEHEHMsS XHMUOTEpanuu cHikeHa Ha 36% 1o
CpaBHEHHIO C JIMM(POIUTAMH 3I0POBBIX JItOJIeH 1 moBkImIeHa Ha 54% (p<0.05) mo cpaBHEHHUIO
¢ OJIJT npu nepBUYHON MOCTAHOBKE JUArHO3a.

3aknrouenue. [IpumeHeHe XUMHUOTEPANIEBTUYECKUX MPENApaTOB CIIOCOOCTBYET CHUKEHHIO
JIBUTATENIbHOW aKTMBHOCTH M YBEIHMYEHHUIO JKECTKOCTH JuMdonutoB OombHbIXx OJIJI B
PEMUCCHH IO CPAaBHEHUIO C KJIETKaMHU OOJBHBIX OCTPBIM JIEHKO30M IPU NEPBUYHON MOCTaBKE
JMarHo3a, 4TO BEPOSTHO SBJIAECTCS OJHHUM W3 MEXaHU3MOB YTHETCHMs OIIyXOJIEBOIO KJIOHA
KJIETOK M CHIKEHUS pPHUCKOB (OpPMUPOBAHMS MeTacTaTH4eckux odaroB. OnHako
JIOKOMOTOPHBIE M MEXaHUYECKHUE CBOWCTBA TUM(POLUTOB, IIUPKYJIUPYIOMIUX B KPOBH OOJIBHBIX
OJUJI B pemuccnu, 3HAUUTEIBHO OTJIMYAIOTCS OT aHAJIOIMYHBIX TapaMETPOB KIIETOK 3/J0POBBIX
JIOACH.

CHANGE OF MOBILITY AND MECHANICAL PROPERTIES OF LYMPHOCIES
UNDER CHEMOTHERAPY

Sladkova E.A.

Belgorod State National Research University , Belgorod, Russia

The aim of the study was to study the mobility and mechanical properties of lymphocytes
under the influence of chemotherapy.

The use of chemotherapeutic drugs contributes to a reduction in motor activity and an
increase in the stiffness of lymphocytes in ALL patients in remission compared to cells of
patients with acute leukemia in the initial delivery of the diagnosis, which is probably one of
the mechanisms of oppression of the tumor cell clone and reducing the risk of formation of
metastatic foci. However, the locomotor and mechanical properties of lymphocytes
circulating in the blood of ALL patients in remission are significantly different from those of
healthy people.
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HE®EPMEHTATHUBHOE I'NIUKUPOBAHUE ITPU CAXAPHOM JUABETE "
I'EMOPEOJIOT' YA

CnacoB A.A., Haymenko JI.B., Ky3nenoBa B.A., Pamenko A.U., INaiigykosa K.A.
Boarorpanckuii rocyjapCTBEHHbIM MEIULIMHCKUAN YHUBEPCUTET

Bousrorpan, Poccust

Lenpb ucciienoBaHusI: U3yUNTh BIMSHUE aHTUTTIUKUpYIoniero coenuHenns /I-13 u amMmuHOTYyaHHIMHA
Ha 1e()OpPMUPYEMOCTb SPUTPOIIUTOB B YCIOBUIX KapOOHUIBLHOIO CTpecca in Vitro.

Martepuanasl u MeToabl: [[enbHYI0 KPOBb MONyYalu W3 KPaceBOH BEHBI yXa KPOJIUKA. DPUTPOIMTHI
OTIEISIN OT TUTa3Mbl MEeHTpUu(yrupoBaHueM. 3aTeM MX TPHXKIel oTMbiBanu B Hepes-Oydepe NaCl.
CycrieH3un 3puUTPONIUTOB, TIpuroToBIeHHEIE B Hepes-Oydepe NaCl, maKyOupoBany ¢ yKa3aHHBIMHU
BemecTBamMu B KoHIeHTpammu 5 mM mipu 370 C B Teuenue 10 muH, mocie 3Toro mobasmsimn 1 MM
rnuokcans (Iwata H Effect of carbonyl compounds on red blood cells deformability / Iwata H, Ukeda
H, Maruyama T, Fujino T, Sawamura M // Biochem Biophys Res Commun. 2004 Aug 27;321(3):700-
6.). HedbopMupyemMocTh KJIETOK OIIEHWBATXd C IIOMOINBI0 METONa MPOTOYHOM MHKPOKAMEPHI.
PeructpupoBanu usngexkc yanmuHeHus spurpouutoB (YD) (Mypasbe, A.B. Metoasl u3yueHus
nepOpMUPYEMOCTH SPHUTPOLIUTOB B dKcnepuMeHTe u kiamHMke [Tekct] / A.B. Mypasses, M.A.
TuxomupoBa, A.A. MypasseB, C.B. bymaeBa, A.A. MaiimucroBa // Kmuandeckas mabo- paropHas
nuarnoctuka. — 2010. — Ne 1. — C. 28-32.).

PesyabTarpl: B pesyibrare MpOBEICHHOTO WCCIEAOBaHUS OBLIO OOHApPYKEHO CTAaTHCTUYECKH
3HAYMMOE CHIDKEHUC ae(POPMUPYEMOCTH DSPHUTPOITUTOB IOA BIUSHUEM Triauokcans (1mM). Oto
MOATBEPKAACTCS CHIDKCHHEM WHJEKCA YIUIMHEHUS SPUTPOIUTOB 3putpornntoB Ha 105,8%. Hosoe
a30Mpou3BOIHOE (eHWICYNIb(OKHUCIOT, coequHeHne JI-13 B xoHUeHTpauun 5 mM, yBeTUYMBAIIO
WHAEKC YATWHEHHS SpUTPOIUTOB Ha 58%, a BeIecTBO cpaBHEHH aMUHOTyaHUIuH Ha 70%.
3akimoyenne: TakuM 00pa3oM, BBISBICHO, YTO HOBOE AHTHUTIUKUPYIOIIEE COCAMHEHHE O00JIaaaeT
reMOpPEOJIOTMYECKOM aKTHBHOCTBIO M OKa3blBaeT MPOQHIAKTHYECKOE BIHMSHUE HAa CHIDKCHHE
nepOpPMHUPYEMOCTH SPUTPOLIUTOB.

NONFERMENTAL GLYCING IN SUGAR DIABETES AND HEMORIOLOGY
Spasov A.A., Naumenko L.V., Kuznetsova V.A., Raschenko A.I., Gaydukova K.A.
Volgograd State Medical University

Volgograd, Russia

The purpose of the study was to study the effect of the antiglycating compound D-13 and
aminoguanidine on erythrocyte deformability under conditions of carbonyl stress in vitro.

Materials and Methods: Whole blood was obtained from the marginal vein of the rabbit ear.
Erythrocytes were separated from the plasma by centrifugation. Then they were washed three times in
Hepes buffer NaCl. Erythrocyte suspensions prepared in Hepes buffer NaCl were incubated with these
substances at a concentration of 5 mM at 370 C for 10 min, then 1 mM glyoxal (Iwata H Effect of
carbonyl compounds on red blood cells deformation / Iwata H, Ukeda H , Maruyama T, Fujino T,
Sawamura M, Biochem Biophys Res Commun 2004 Aug 27; 321 (3): 700-6.). The deformability of
the cells was assessed using the flow microchamber method. Muraviev, AV Methods for studying
erythrocyte deformability in an experiment and in a clinic [Text] / AV Murav'ev, IA Tikhomirova, AA
Murav'ev, SV Bulaeva, AA Maimistova // Clinical laboratory diagnostics - 2010. - No. 1. - P. 28-32.).
Results: As a result of the study, a statistically significant decrease in erythrocyte deformability under
the influence of glyoxal (1mM) was detected. This is confirmed by a decrease in the erythrocyte
erythrocyte elongation index by 105.8%. The new azo derivative of phenylsulphonic acids, D-13
compound at a concentration of 5 mM, increased the erythrocyte extension index by 58%, and the
comparative agent aminoguanidine by 70%.

Conclusion: Thus, it was revealed that the new antiglikiruyuschee compound has hemorheological
activity and has a preventive effect on reducing the deformability of erythrocytes.
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FEMOPEOINOI A

BJIUSHUE HOBBIX AHTUTJIMKUPYIOIIUX COEJUHEHUNA HA
JAE®OOPMUPYEMOCTD OPUTPOLIUTOB

CynranoBa K.T., I'alinykoBa K.A.

Hayunsnii pykoBoaurens: JI.B. Haymenko, Boarorpanckuit rocygapcTBEHHbIM MEIULIMHCKUN
yHuBepcutet, Bonrorpan, Poccust

Lenp wucciegoBaHMs: U3YUYCHHUE BIHAHUA HOBBIX TE€TEPOLUKINYECKHUX THUIPA30HOB,
MPOSIBIISONIUX aHTUTTTUKUPYIOIIYIO aKTUBHOCTb, Ha 1€POPMHUPYEMOCTH SIPUTPOLIUTOB.
Marepuajbl uccienoBaHus. LlenbHyI0 KpOBb MOJyYalid M3 KPA€BOM BEHBI yXa KpPOJIMKA
(aHTHUKOATYJISHT- HUTPAT HATPUS). DPUTPOLUTHI OTACISUIN OT IJIa3Mbl IEHTPU(PYTHPOBAHUEM
u otmbiBaiM B Hepes-Oydepe NaCl, a 3arem mHKyOMpOBaM C TJIMOKCAJIEM, COCIUHEHUSIMHU
3590, 4332, 6619, 9623, 12937 u BewIECTBOM CpPAaBHEHUS — AMHUHOTYaHUIUMHOM, B
koHueHTparuu 5 MM mipu 37° C B Teuenue 10 muH, mocie 3toro no6asisuim | mM rimokcans
U TPOAOJDKANM HHKyOamuio B TeueHue 1 uaca. JlepopmupyemMocTs KIETOK OICHHBAIU C
MOMOIIBI0 METOJa TMPOTOYHOM MHUKpOKamepbl. PaccuuThiBamm MHAEKC — YJIMHEHHS
spurpounutoB (MY3) kak mokazarens nedopmamun:MyY3 = (L-W)/(L+W), rne L — nnuna
neGopMHUpOBaHHON KJIeTKH, W — ee IIHpuHAa.

PesyabTaThl. IlepeunciieHHble COEAMHEHHUS HCCIEAOBaIM B KOHIEHTparmuu SmM u Ha
OCHOBAHHUU TIOJYYCHHBIX JAHHBIX CJEJIaji BBIBOJ O TOM, YTO BCE COCIMWHEHHUS BIIUSIOT Ha
neOpMUPYEMOCTh  APUTPOLIUTOB, HO coenuHeHue 3590 mposBASET HAUOOIBIIYIO
aktuBHOCTh. Coenunenue 3590 BbIOpann Kak COeIMHEHUE-TUACP U U3YUUIIU €T0 BIUSHHUE Ha
neOpMUPYEMOCTh JPUTPOIMTOB B KOHIEHTpamusx ImM, 2.5mM u 5SmM. ICsy ans
amuHoryaHuauHa u coeuHeHus 3590 coctaBunu 3,17 mM u 3,12 mM COOTBETCTBEHHO.
3akiaoyeHue. B Xxone TpoBeNEeHHOrO HCCIEIOBaHUS HaWIeHO Haubolee aKTUBHOE
coenquHenne 3590, xoropoe mno mnokazarento IC50 mpeBocxoauT mpenapar CpaBHEHUS
AMUHOTYaHUJUH M SBIISETCS NEPCIEKTUBHBIM ISl JaNbHEHIIIETO U3YUYCHHUS.

INFLUENCE OF NEW ANTIGLICATING COMPOUNDS ON THE
DEFORMABILITY OF RED BLOOD CELLS

K.T. Sultanova, K.A. Haydukova

Scientific adviser: L.V. Naumenko, Volgograd State Medical University, Volgograd, Russia

The purpose of the study: was to study the effect of new heterocyclic hydrazones exhibiting
hypoglycemic activity on the deformability of erythrocytes.

Materials of the study. Whole blood was obtained from the marginal vein of the rabbit ear
(anticoagulant-sodium citrate). Erythrocytes were separated from the plasma by centrifugation and
washed in Hepes buffer NaCl, and then incubated with glyoxal, compounds 3590, 4332, 6619, 9623,
12937 and reference substance - aminoguanidine, at a concentration of 5SmM at 37 © C for 10 minutes,
thereafter ImM glyoxal was added and the incubation was continued for 1 hour. The deformability of
the cells was assessed using the flow microchamber method. The erythrocyte extension index (SEI)
was calculated as an index of deformation: ILE = (L-W) / (L + W), where L- is the length of the
deformed cell, W- is its width.

Results. The listed compounds were examined at a concentration of SmM and based on the obtained
data concluded that all compounds affect erythrocyte deformability, but compound 3590 shows the
greatest activity. Compound 3590 was chosen as the leader compound and studied its effect on
erythrocyte deformability at concentrations of 1mM, 2.5mM and SmM. IC50 for aminoguanidine and
3590 compound were 3.17 mM and 3.12 mM, respectively.

Conclusion. In the course of the study, the most active compound 3590 was found which, in terms of
IC50, is superior to the aminoguanidine reference substance and is promising for further study.
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BJIMAHUE COEAUHEHUSA AB-19 U AMUHOI'YAHUIUHAHA
JAE®OPMUPYEMOCTbD PUTPOLIUTOB ¥ KPbBIC CO
CTPEINTO30TOINMHOBBIM CAXAPHBIM IUABETOM

Cynranosa K.T., Haymenko JI.B., CeicoeBa B.A.

Bousrorpaackuii rocygapcTBEHHbIM MEAUIIMHCKUNM YHUBepcuTeT, Bonrorpan, Poccus

Heap wuccieq0BaHUA: W3YUYCHUE BIMSHUS AHTUTJUKUpPYRoEro coeauHenuss AB-19 wu
aMHHOTYyaHUJMHA Ha J1e()OPMUPYEMOCTb SPUTPOLUTOB Yy KPBIC CO CTPENTO30TOIMHOBBIM
CaxapHbBIM JUAOCTOM.

Marepunansl ucciaegosanus. Vccienosanue nposeneHo Ha 48 Kpbicax — camuax JIMHUU
Wistar, maccoit 180-210 rp., pa3aeneHHbIX Ha 4 paBHbIE TPYMNIbl: MHTAKTHAas, CaXxapHbIN
nuabeT, 1Be IPyNIbl )KUBOTHBIX C Pa3BUTHIM CaXapHbIM 1UAa0ETOM, KOTOpPbIE per 0S B TEUCHUU
4 wHexenb TONyYald aHTUTJIMKUpYylomiee coeauHeHne AB-19 u  amuHOryaHumuH.
OkcnepuMeHTanbHbI CJ/] BbI3bIBaIM BHYTPHOPIOIIMHHBIM BBEJCHHEM CTPENTO30TOLIMHA B
noze 45 wr/kr. 3a00p KpOBH TPOM3BOAWICA W3 OpPIOIIHOW aOPTHI IMOJ XJIOPaJTHIpaTa.
OpUTPOLUTH OTAEISUIM OT IUIa3Mbl LIEHTpu(yrupoBaHueM u oTMmbiBaiu B Hepes-Oydepe
NaCl. lehbopMupyeMoCTh KIETOK OIICHUBAIH C TIOMOIIBIO0 METO/1a IPOTOYHON MUKPOKaMEpHI.
PaccuntsiBanu unaekc yanuHeHus spurpountoB (MY D) kak nmokazarens nedopmanuu: YD
= (L-W)/(L+W), rne L — nmuna negopmupoBaHHON KieTkn, W — ee IIHPHHA.

PesyabTaThl. MHaekc aedopManuu SpUTPOLUTOB y KPBIC € CaxapHbIM JAMAa0ETOM IO
CPaBHEHHIO C KOHTPOJBHOM rpymmnoil ymeHsmancs Ha 15%. B rpymnme kppic mosy4aBIinx
coequHenne AB-19 MVD ysenmnuwmica Ha 7% IO CPaBHEHUIO C JKUBOTHBIMU C CaXapHbBIM
nrabeToM, a 'y )KUBOTHBIX MOJIyYaroIIUX aMUHOTYaHUAUH yBenuuuics Ha 11%.
3akiaroyenue. B pesynbrare  NPOBENEHHOIO  MCCIECJOBAHMS  BBISIBICHO,  4TO
aHTUIJIMKUpYolee coennHenne AB-19 n aMuHOTyaHUAMH YIydIIaloT MUKPOPEOJIOTUYECKUE
CBOWCTBA 3PUTPOLIUTOB IPU CaxapHOM Juadere.

INFLUENCE OF AV-19 AND AMINOGUANIDINAN CONNECTION
DEFORMABILITY OF RED BLOOD CELLS IN RATS WITH
STREPTOZOTOICINUM DIABETES

K.T. Sultanova, L.V. Naumenko, V.A. Sysoyeva

Volgograd State Medical University, Volgograd, Russia

The purpose of the study was to study the effect of the antiglycating compound AB-19 and
aminoguanidine on erythrocyte deformability in rats with streptozotocin diabetes mellitus.

Materials of the study. The study was carried out on 48 male Wistar rats weighing 180-210 grams,
divided into 4 equal groups: intact, diabetes mellitus, two groups of animals with advanced diabetes
mellitus, who received antibodies AB-19 for 4 weeks and Aminoguanidine. The experimental DM was
induced by intraperitoneal injection of streptozotocin at a dose of 45 mg / kg. The blood was taken
from the abdominal aorta under the chloral hydrate. Erythrocytes were separated from the plasma by
centrifugation and washed in Hepes buffer NaCl. The deformability of the cells was assessed using the
flow microchamber method. The erythrocyte extension index (SEI) was calculated as an index of
deformation: SEI = (L-W) /(L + W), where L is the length of the deformed cell, and W is its width.
Results. The erythrocyte deformation index in rats with diabetes mellitus decreased by 15% in
comparison with the control group. In the group of rats treated with the AV-19 compound, the SEI
increased by 7% compared with animals with diabetes mellitus, and in animals receiving
aminoguanidine increased by 11%.

Conclusion. As a result of the study, it was found that the antiglucing compound AB-19 and
aminoguanidine improve the microrheological properties of erythrocytes in diabetes mellitus.
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AJJPEHOPEAKTUBHOCTDB U AAPEHOPELHEIIINUA DPUTPOIIUTOB ITPHU
CTUMYJIAIUU HEHTPAJIbHBIX HEUPOMEJIMATOPHBIX CUCTEM
TpsicyueB A.B., Kypesinosa E.B., Ctynun B.O.

AcTpaxaHCKUI TOCYIapCTBEHHBIN YHUBEPCUTET, AcTpaxaHb, Poccus

Lenp uccnenoBaHus: MpOAaHATU3UPOBATh U3MEHEHHUS [3-alpeHOPEAKTHBHOCTH 3PUTPOLIUTOB
(B-APD) u ypoBHS agpeHOpENenIuy 1Mo Ynciy rpanys aagperanuna (UI'Aap) Ha ux memOpane
y  HENWHEHHBIX Kpbic Ha  (QoHe cruMmymauuu  Hopaapeneprudeckoir  (HAC),
ceporonunepruueckoit (CPC) u nopamunepruueckoii (IPC) cucrem.

AxtuBaimio HAC mnpoBomunu wmanpotunuHom (10 wr/kr.), CPC — komOuHammeit 5-
runpokcutpunTopana (50 mr/kr) u ¢uyokceruna (3 mr/kr), A®C — couerannem L-moma u
amanTtaauHa (o 20 mr/kr). IIpenapatsl BBogunuck 4-kpatHo. B-APD y camuoB kpeic (n=36)
onpenensin mo meroay Crprok u Jmycckoit (2003), UI'Anp Ha spuTpomUTax OMpEnesiin
LIUTOJIOTHYECKUM MeToAoM 1o ActadreBoii u Buikosoii (1982). Cratuctuueckyro o6paboTky
npoBoAMIM B iporpamme Statistica 10.0.

Cpennee 3HaueHue B-APD y KOHTpoONbHBIX Kpbic cocTaBwio 44,2423 otH. en., a YI'Anp
145+18 mr./40 sp. ma3ka. Ha ¢one crumymsimun HAC B-APD ypenmumuwiace Ha 22,8%
(p<0,001), npu ctumynsauuu CPC — Ha 26,2%, p<0,001) u npu crumynsauu JIDC - Ha 15,7%
(p<0,01). UI'Anip Ha sputpouuntax npu crumyssiuun HAC causunocek go 116+8 wr., CPC —
1m0 92+17 wr., I®C — mo 114479 mr. Bo Bcex skcnepumenTanbHbix cepusix YI'Anp 6bu10
HUXKe, yeM B KoHTpose, npu ctumyisuun HAC u JIOC - npumepHo Ha uyetBepTh (p<0,01),
npu aktuBanuu CPC - noutu Ha 40% (p<0,05).

Takum  oOpa3oMm,  MOJAETUPOBAHME  TIOBBIIIEHHONM  aKTUBHOCTH  LEHTPAJbHBIX
HeiipomeauaropHbix cucteM (LIHMC) compoBokaaercss 3HauuTeNbHBIM pocToM [-APD npu
cHmkeHnnn YI'Anp Ha sputpoumrtax. OTH 00IIHMEe U3MEHEHUS MPOSIBIIOTCS BO BCEX CEPUSIX C
aktuBanueid [THMC u cBUIETENbCTBYIOT, UYTO B OTHOCUTEIBHO KOPOTKUE CPOKH CHHMYKAETCs
peueniys ¥ TOBBIIIAETCS PEAKTUBHOCTh 3PUTPOLMTOB K BEIIECTBAM, KOMILJIEMEHTAPHBIM
aapenopeuentopaM.. Haubonee cymectBeHHoe noBeiieHne B-APD u cumxenne YI'Anp Ha
sputporuTax mpoucxoaut Ha (oue aktuBanmu CPC, a B HauMeHbIIEH - MPU aKTUBAIMHU
HAC.

ADRENOREACTIVITY AND ADRENERGIC REACTION OF ERYTHROCYTES
WITH STIMULATION OF THE CENTRAL NEUROTRANSMITTER SYSTEMS
Tryasuchev A.V., Kuryanova Y.V., Stupin V.O.

Astrakhan State University, Astrakhan, Russian Federation

In the work there were studied changes the erythrocytes B-adrenoreactivity (B-EAR) and
adrenergic reaction of erythrocytes (the number of adrenaline granules, NAG) while
increasing central neurotransmitter systems activity (CNTS). B-EAR was determined by the
procedure of Stryuk and Dlusskaya (2003), NAG on erythrocytes by Astafeva and Vilkova
(1982). It has been identified that the B-EAR increases in all series with the stimulation of the
CNTS, while reducing in NAG, especially when stimulating the serotonergic system (SRS).
The results demonstrate, that reception decreases and the erythrocytes reactivity to substances
complementary to adrenoreceptors increases with the activation of CNTS. The most
significant changes are occurring against the background of activation of the SRS.
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AHTUTPOMBOTHYECKASA AKTUBHOCTb COEAJUHEHUS JAB-15 HA
MOJEJIM GLOBAL THROMBOSIS TEST

Vekos! I'M,, quep;IBeHKo1 AD., CI/IpOTeHKo1 B.C., Criacos' AA., AHHCHMOBA’ B.A.,
Jluaesa” JI.H., Ky3smenko® T.A., Mopkosruk® A.C.

'®I'BOY BO Bousrorpanckuii rocy1apcTBEHHbIM MEAUIIMHCKUNA YHUBEPCUTET MUH3IpaBa
P®, r. Boarorpan, Poccust.

*HUN ®OX FOsxHOTrO benepaibHOTO YHUBEpcUTETA, T. PocToB-Ha-/lony, Poccus.

Heabo padoThl  SABISIOCH ONpENETICHUE AaHTUTPOMOOTHUYECKOW aKTMBHOCTH HOBOTO
TPULMKJINYECKOTO TMPOU3BOAHOrO nuasenuHo|1,2-al0ensumunazona coequnenus JJAb-15 na
Moenu Tpombo3a in vitro B cucteme Global Thrombosis Test (GTT).

Marepuanbl U MeTOAbI. DKCIIEPUMEHTHI BBIMOJIHEHBI Ha 12 HEIMHEMHBIX KpbICax-camIlax
BecoM 250-300 r. Coenmnenue JIAb-15 BBOmMIIOCH mepopanbHO 3a 2 yaca J0 Hadaia
MPOBEJICHUSI JKCIepUMeHTa B 03¢ 5,6 Mr/kr. KOHTpONBHBIM KMBOTHBIM BBOIMIICS
pacTBOpUTEINDb (BOJA OUMILEHHAs) B SKBUBAJIEHTHOM 00beMe. 3aTeM IPOBOAUIIHN 3a00p KPOBU
u3 OpromrHOW aopThl mmpuiemM, cogepxamum 20 MkM AJID. [lanee KpoBb moMemianu B
npobupky ['opora ©0e3 UCHONB30BaHUS CTAOMIM3aTOPOB H  KOHCEPBAHTOB  KPOBH.
OuKcupoBaIl BpeMs OKKIIO3MU U BPEeMsl JU3MCa MPU MOMOIIK MPOrpaMMHOTO 0OecTieueHus
GTTDraw 2.3.

PesyabTaThl. B Tpynme KoHTpons BpeMs OKKIIO3UM cocTaBmwio 93,6 c. Jlusuc Tpomba
Hactynan cnycts 628,8 c. Coegunenue J[AB-15 10CTOBEpHO NPOJIOHTHPOBAIO BpeMs
OKKJItO3uH 710 162,6 c, HEe BIIUsSI IPU 3TOM Ha BPEMs JIM3HUCA.

BoiBoabl. Coenunenue JIAB-15 mocToBEepHO MPOJOHTHUPYET BpPEMs OKKIIIO3MM Ha MOJETH
Global Thrombosis Test, 4TO TrOBOPUT O HAJIMYUHM BBIPAKEHHOI'O AHTUTPOMOOTHUYECKOTO
JCHCTBUS Y MCCIIeNyeMoro coenuHenns. TpombonuTnaeckuM aerictsueM BemiectBo JIAB-15
He o0Onaaer.

ANTITHROMBOTIC ACTIVITY OF DUB-15 COMPOUND ON GLOBAL
THROMBOSIS TEST MODEL

G.M. Uskovl, AF. Kucheryavenkol, V.S. Sirotenkol, AA. Spasovl, V.A. Anisimovaz, L.N.
Divaeva®, T.A. Kuzmenko®, A.S. Morkovnik*

'Volgograd State Medical University, Volgograd, Russia.

*Institute for physical and organic chemistry of South Federal University, Rostov-on-Don,
Russia.

Aim. Determination of the antithrombotic activity of the new tricyclic diazepino[1,2-a]benzimidazole
derivative of the DAB-15 compound on the in vitro thrombosis model in the Global Thrombosis Test
(GTT) system.

Materials and methods. The experiments were performed on 12 non-linear male rats weighing 250-
300 g. The DAB-15 compound was administered orally 2 hours prior to the start of the experiment at a
dose of 5.6 mg / kg. The control animals received a solvent (purified water) in an equivalent volume.
Blood was collected from the abdominal aorta with a syringe containing 20 uM ADP. The blood was
then placed in a test tube of the Gorog without the use of stabilizers and blood preservatives. The time
of occlusion and lysis time was fixed using GTTDraw 2.3 software.

Results. In the control group, the occlusion time was 93.6 sec. The thrombus lysis came after 628.8
sec. The DAB-15 compound significantly prolonged the occlusion time to 162.6 sec., without
affecting the lysis time.

Conclusions. The DAB-15 compound significantly prolongs the occlusion time on the Global
Thrombosis Test model, which indicates the presence of a pronounced antithrombotic effect in the test
compound. The DAB-15 compound does not possess a thrombolytic effect.
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HNCCIEJOBAHUE JE®OPMAIIMOHHBIX CBOMCTB SPUTPOILIMTOB IIPA
CAXAPHOM JUABETE C IOMOIIBIO JTU®PAKTOMETPOB PEOCKAH U
JAID

®abpuunoBa A.A. 2, Cokomosa U.A. 1, Kosanesa FO.A. 3, Komenes B.b. 2

1UHCcTUTYT Mexanuku MI'Y umenu M.B.JlomonocoBa, Mocksa, Poccust.

2Kadenpa ¢pusznonoruu u odmIeH marororud, GakyasTeT GyHIaMeHTaTbHON MenuinHbl, MI'Y umeHn
M.B.JIomonocoBa, MockBa, Poccus.

30t1aeneHue TepaneBTUYECKON YHIOKPHHOIOTUH, MOCKOBCKHUI 00JIACTHON HAy4YHO-
HCCIEA0BATEIbCKUNA KIMHUYECKUNA HHCTUTYT nMeHn M.®@. Brnanumupckoro, Mocksa, Poccust.

enb. M3yunth CHOCOOHOCTH SPUTPOIMTOB IeOPMHPOBATHCS B MOTOKE Y OOJNBHBIX CaxapHbBIM JUA0ETOM,
UCIIONIB3Ys J1a3epHble TU(PPaKTOMETPHI C Pa3IMYHOM (HOPMOIi NOTOKA.

MertoipI McCIIeOBaHUS

PaboTa BeIMONHEHa Ha MPoOax BEHO3HOW KpOBHM OOJBHBIX caxapHbiM jaumaberom 1 um 2 tuma (CH1 n CH2).
Wzmepenns npoBoauick Ha oOpasnax kposu 20-tu 6onbHEIX C/I1 (29.8 + 9.4 net) u 15-tn 6onpubix C/A2 (60.4
+ 7.6 neT). B xauecTBe KOHTPOJIBHBIX HCCIENOBAIH MPOOHI 310poBBIX moOpoBombieB (H1=113 gemoBek 27.4+5.5
ner, a tatoke H2=11 gemnosek 56.0+13.8 ner). Kposs cradmmusupoBamm B EDTA (0,002 r/mit), coxpaHss mpu
temneparype 230C. Usmepenuss mpoBommnmuck B TedeHme 1,5-4 dacoB mocnme B3situss mpoObl. Ilepexn
ucciegoBanneM o6pasirsl pazdasmsimuch B 300 pa3 pacTBOPOM MONMATHICHOKCHAA. VI3MepeHus: MpOBOAMINCH
MPY TMIOMOIIH JIa3ePHBIX arperomeTpoB-aedopmomerpoB Peockan RheoScan-AnD300 (Peomenurex, Pecriyonuka
Kopes), u JIAAD (PeoMenJlab, Poccust). B ocHoBe neiictBus 000omx NPHOOPOB JIEKUT METOJ JIa3epPHOI
mudpaxkromerpun. JlazepHbId Jydy, TPOXOAs 4Yepe3 CYCIE3HI0 3PUTPOLUTOB, AU(parupyer Ha oOpaTHMO
neopMHUpOBaHHBIX B MOTOKE 3puTpounTax. [lo nomyueHHOW nudpaKIMOHHON KapTHHE ONpeneNseTcs
3aBUCHMOCTH JIe()OPMUPYEMOCTH KJIIETOK KPOBH OT CIBMIOBOTO HampspkeHus. B mpubope PeockaH cycrieH3uro
KJIETOK IPOIyCKaloT uyepe3 TOHKMH MukpokaHan (0,2x4,0x40MM), rie 3pUTPOLMTHI TIOABEPTalOTCS Pa3InuHbIM
C/IBUTOBBIM HanpspkeHusM B [lyaseitneBckom noroke. IIpu 5ToM HanpsbKeHHE CIBHUTa MOCTEIICHHO YMEHbBIIAETCS
ot 20 no 0 ITa. B npubope JIA/ID anst co3manust MOTOKa Mcnonb3yercs sdyelika Kysrra, oOpazoBaHHas AByMs
COOCHBIMH IIWJIMHIpPaMH C 3a30poM Mexay HuMH 0.9 Mm. B 3a30p momemaercst cycneHsusi kieTok. B sTom
cilydae B X0/ N3MEPEHNUS NP HUKCHPOBAHHON CIBUTOBOW CKOPOCTH 3PUTPOLMUTHI ITOBEPTAIOTCS OJJMHAKOBOMY
C/IBUTOBOMY HAaIlpsDKEHUIO 110 BCEH MMpHHE 3a30pa. [Ipy 3TOM HampspKeHHE CIIBUTa CTYNEHYATO YBEINYHUBACTCS
or 0 no 351 Tla. CrocoOHOCTh IPUTPOLUTOB K JeOpMalMU KOJMYECTBEHHO OIpPEAessiiach HHICKCOM
nedopmupyemocty.

Pesynbratsl. [Ipu uccinenoanun Ha Peockane u JIAJID, 1O0CTOBEpHBIX OTIMYHH CIIOCOOHOCTH 3PUTPOLIUTOB K
nedopmanun y 6ompHbIx CJI, OTHOCHTENFHO KOHTPOJIS, BBISIBICHO He ObUI0. Bonee Toro, yBenndeHue npenena
TEKY4YECTH COYETaNIOCh ¢ 0oJiee 3HAYMTENbHBIM YBEINYEHHEM HHeKca Ae(hOPMUPYEMOCTH P MaKCHMalIbHBIX
HaINPsDKEHMSAX CIIBUra. AHAJIOTHYHBIE KOPPEISIMY TPOSBIINCE U B HOpMe. B rpynme 6onbHeIx C/12 BEIBICHA
TIOJIOKUTEIbHAS KOPPEJBIUS POCTa MHIEKCa 1eOPMUPYEMOCTH 3PUTPOLIUTOB IIPH MAaKCHUMAIIbHOM HalpsDKeHUH
capura (IDmax), ¢ yBelIWYCHHEM MPOJOJDKUTEIBHOCTA TEYCHUs 3aboneBaHus (KO3(QQHUIUCHT KOPPEISIUU
MEXIy MPOTHKEHHOCTHIO 3a00meBanms U IDmax cocraBmn 0.55, p<0.05).

INVESTIGATION OF THE DEFORMATION PROPERTIES OF ERYTHROCYTES IN
DIABETES MELLITUS BY MEANS OF DIFFRACTOMETERS REOSKAN AND LADE
A.A. Fabrichnova2, I.A. Sokoloval, Y.A. Kovaleva3, V.B. Koshelev2.

1Institute of Mechanics, 2Faculty of Basic Medicine, of Lomonosov Moscow State University,
Moscow, Russia.

3Department of Therapeutic Endocrinology, Vladimirsky Moscow Regional Scientific Research
Clinical Institute, Moscow, Russia.

The deformation of erythrocytes was investigated in patients with types 1 and 2 diabetes mellitus (DM1 and
DM2), using laser diffractometers with different types of the flow. The measurements were performed using the
RheoScan-AnD300 (Korea) and LADE (Russia). No significant differences in the deformability of erythrocytes
from patients with DM relative to control groups were found. An increase in the yield strength was correlated
with more significant cell stretching at maximum shear stress. Similar correlations were observed in normal case.
In the DM2 group, an increase in the erythrocyte elongation index at the maximum shear stresses was revealed,
which was associated with an increase in the duration of the disease (correlation coefficient was 0.55 (p <0.05).
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BJIUSAHUE NAHS HA TAPAMETPbBI AE®OOPMUPYEMOCTH 3PUTPOLIUTOB
®anrokosa O.E., [TpocsetoB A.O.
MockoBcKul rocynapcTBeHHbIN yHUBEpcuTeT nMeHn M.B.JIomonocoBa, MockBa, Poccus

Hens uccnenoBanus: u3yduthb d3pdextsr NaHS, nonopa razoobpasznoro omomoaynsaropa H,S,
Ha TmapamMeTpel Ae(HOPMUPYEMOCTH OJPUTPOLIUTOB KpBIC B ONBITaX in  Vvitro H
IIPOAHATU3UPOBATh MEXaHU3M €ro JeHCTBUS.

Marepuan u MeTonsl uccienoBaHus. [IpoObl KpoBH y KpbIC MONydYalId IMOJ HApKO30M
(xmopanruapar 450 Mr/kr) u3 HWKHEW TIOJNOM BeHB. B KadyecTBe aHTHKOAryssHTa
ucrons3oBamn DJITA (2 mr/mi). Kposs nuky6uposamu ¢ NaHS (2*%107 — 10° M ) B TedeHuH
15 wmua mpu  37°C.  JleopMHPYeMOCTb SPHTPOLMTOB OLECHHBATH C  MOMOIIBIO
aBTOMAaTHYECKOTO JIa3€pHOro arperomerpa-nedopmomerpa 3putpouutroB «PeoAJIB-KD»
(OO0 «PeoMenJlabdy», Poccus).

Pesynbratel. B koHUEHTpanuu 6*10° M NaHS He M3MEHSN MHJIEKC nepopMUpyeMoCTH
SPUTPOIMTOB NMPU MAKCUMAIBHOM cKopocTH casura 4500 ¢!, OIHAKO BBI3BIBAT 3HAYMMOC
CHIDKEHHE mapaMeTrpa tgo Ha 6% (COOTBETCTBYET YBEIHUYEHHUIO BS3KOCTH BHYTPEHHETO
colepuUMOro spurponuta), u Inyy Ha 10% (CBUAETENBCTBYET O CHUKCHUHU KECTKOCTH
MeMOpaHBI SPUTPOIINTA) TI0 CPABHEHHMIO C KOHTPONbHOI mpoGoii. ITpu konmentpamun 10> M
NaHS, HanpoTtus, 3HaunMO yBeTHYUBaI 3Ha4eHUs tgo Ha 6% u Inyo Ha 13% 1O cpaBHEHUIO C
KOHTpoJibHOH mpoboit  (p<0,05). Ilpm wuccinenoBanuM MexaHu3MoB aedctBus NaHS
oGHapyxmH, 4To antaronucT ATd-uysctBuTensHbx K'-kamanos roubenkmamu (10° M)
yBeIUYMBaa tgo (CHMXKaJl BA3KOCTh LUTOIUIA3MbI 3PUTPOLIUTOB), OJHAKO B MPUCYTCTBHH
NaHS (2*¥10™* M) stot ¢ ekt ncuesan. brokarop pacTopuMoii ryanmiaTiukiass ODQ
(10° M) e Bnman Ha mapameTpsl Ae(OPMUPYEMOCTH SPHTPOLHMTOB, OJHAKO HECKOIBKO
camkan dpdpextsl NaHS Ha TekydecTs MEMOpaHHBI.

3akmoueHune. Takum oOpa3oM, H,S BozaeiictByer Ha mnapamerpsl J1eOpMHUPYyEMOCTH
SPUTPOIMTOB, W B peanmzanmun dp¢dexkroB H,S, mo-Buaummomy, ydacTByeT pacTBOpUMAs
ryaHWJIATIHMKIIa3a.

THE EFFECTS OF NAHS ON ERYTHROCYTE DEFORMABILITY
Fadyukova O.E., Prosvetov A.O.
M.V. Lomonosov Moscow State University, Moscow, Russia

The effects of NaHS, the donor of the gaseous biomodulator H,S, on the rat erythrocyte
deformability parameters were studied using laser aggregometer-deformometer "Reo ADV-
KF" in experiments in vitro. The blood was incubated with NaHS (2*107 - 10° M) for 15 min
(37°C). At a concentration of 6¥10° M, NaHS did not change the erythrocyte deformability
index at a maximal shear rate of 4,500 s, but it caused a decrease of parameter tgo. by 6% (an
increase in the erythrocyte intracellular viscosity, p<0,05), and Iny, by 10% (a decrease in
erythrocyte membrane rigidity, p<0,05) vs control sample. At a concentration of 10> M,
NaHS increased the parameters of tga by 6% and Iny, by 13% vs control sample. Antagonist
of ATP-sensitive K" - channels glibenclamide (10 M) increased tga, but in the presence of
NaHS (2*10™ M) this effect disappeared. The inhibitor of soluble guanylate cyclase ODQ
(10 M) did not affect the parameters of erythrocyte deformability, but reduced the effects of
NaHS on the membrane fluidity. Thus, H,S influences the parameters of erythrocyte
deformability, and soluble guanylate cyclase is likely to be involved in the realization of H,S
effects.

50 MUKPOLMPKYTIALMA N TEMOPEONOINA



FEMOPEOINOI A

PEAKTUBHOCTD IVIASMATUYECKOM MEMBPAHBI SPUTPOIIUTOB U
MOJIMMOP®HOSIIEPHBIX JIEMKOIIUTOB CYPRINUS CARPIO HA
JEUCTBUE TEMIIEPATYPHOI'O ®AKTOPA

Yepussckux C.J., Kyer JI.X., Kopanenko A./l.

benropoackuii I'ocynapcrBennsiii HanmonaneHbiii MccnenoBaTenbCkuii Y HUBEPCUTET,
benropon, Poccus

Hear paboTbI: OIEGHUTH PEAKTUBHOCTH  IJIa3MAaTHUYECKOW  MeMOpaHbl  APUTPOLUTOB U
nonuMopdHosaaepHbix neiikorutoB (IIMAJI) cazana Cyprinus carpio Ha JeiCTBHE TEMIIEPAaTypHOTO
(hakTOpa B OMBITaX in Vitro.

Metoasl uccjenoBanusi. B padore ucrnons3oBanu nepudepuiaecKyro KpoBb, B3SITYIO U3 XBOCTOBOM
BEHbl y HApKOTH3MPOBaHHBIX 3¢upoM KHBOTHBIX (30 ocobeif). B kadecTBe aHTHUKOAryisHTa
UCIONB30BaNM TenapuH B kommdectBe 10 ex./mi. Kpoep mentpudyrupoBamu 4 muna mpu 400 g,
0oTOMpaNy 3PUTPOLUTHL U (pakLuio, oOoTaleHHy o elikonutamu. KpacHble u Oenble KIeTKH KPOBU
Cyprinus carpio MHKYOMpOBaXM B TEYEHHE 2-X YacoOB, HCIOJB3Yys MapajielbHO TPH BapHaHTa
TemmepaTypHoro  pexmma: kKoMmHaTHBIH  (20°C),  cOOTBETCTBYWOIIUN  (HU3HOIOTHIECKOMY
TeMITepaTypHOMY ONITUMYMY, oHMkeHHBIH (5°C) u nmoeimennsii (40°C). I1o 3aBepiieHnio mepuoaa
MHKYOaIluy KJIETOK Aenany Masku. U3 kaxaon cepuu mpodornoarotoBku MmerogoM ACM uccnenoBanu
no 20-25 remouutoB. KileTkM KpoBHM ca3aHa CKaHMPOBAIM Ha aTOMHO-CHJIOBOM MHKPOCKOIIE
WHTEI'PA Bura. IlomydeHHple MOp(QOMETPUUICCKHE ITapaMeTphl 3PUTPOIUTOB W JICHKOIIMTOB C
MOMOIIBI0 TporpammHoro obecriedenus «Novay (NT MDT, 3enenorpaa, 2009) ucrnonb3oBanu s
MOCTPOCHUSI KPHUBBIX MPO(QWIS CKAHUPOBAHHBIX KJIETOK. Il0 IMONy4YEeHHBIM KpPUBBIM OIICHUBAIU
aaresuto (HH) xnerok. Ympyrocts (Momynb HOnra, xlla) TIMSJI usmepsnu ¢ npuMeHeHHEM
nporpamMmsl «Image Analysis 3.5.0.2070».

Pe3yabTarpl. YCTaHOBJIEHO, YTO y KpacHBIX KJIETOK KpoBH Cyprinus carpio Kak CHIKCHHE
temnepatypsl uWHKyOammu no 5°C, tak u mosbimeHue 10 40°C cnocoOCTBYyeT yMEHBIICHHIO
aJre3VOHHBIX CBOWCTB IIa3Marndeckoir MeMOpansl Ha 49% u 32% COOTBETCTBEHHO IO CPaBHEHUIO C
temrieparypoir 20°C. Y IIMSJI ca3ana oTMeueHO CHIDKCHHE MAaHHOTO MOKazaTens Ha 24% mpu
MOHW)KEHHON TeMIiepaType MO CpPaBHEHHIO C KIETKaMH, KOTOpble OBbUTM HHKYOMPOBaHBI TIpU
temrreparype 20°C. 3nauenne momyns HOHra taxke yMmMeHbIIAeTCS MPH CHIDKCHHH M TOBBINICHUH
TeMIIepaTypbl HHKYOaIMu y KpacHbIX KieTok kpoBu Cyprinus carpio Ha 5% u 8%, y IIMSJI — Ha 6%
1 7% COOTBETCTBEHHO 10 CPAaBHEHHIO C MHKYOaIel Ipu KOMHATHOW TeMIiepaType.

3akarouyenne. Takum 00pa3oM, YIPYro-3JliacTHYECKHE M aJIre3HMOHHBIE CBOMCTBA IIa3MajeMMBI
SPUTPOITUTOB H  MONMUMOPGHOSACpHBIX  JeiikoruToB  Cyprinus  carpio  XapaKTepH3YIOTCS
PEaKTUBHOCTHIO B YCIOBHAX (DU3HOIOTUYECKOTO TEMIIEPAaTypHOr0 ONTUMyMa U Pe3KO CHHKEHBI 3a €ro
npeaenaMu.

THE REACTIVITY OF THE PLASMA MEMBRANE OF ERYTHROCYTES AND
POLYMORPHONUCLEAR LEUKOCYTES CYPRINUS CARPIO TO THE EFFECT
OF THE TEMPERATURE FACTOR

S.D. Chernyavskikh, D.H. Quet, A.D. Kovalenko

Belgorod State National Research University, Belgorod, Russia

Studied the reactivity of the elastic-elastic and adhesive properties of the plasma membrane of
erythrocytes and polymorphonuclear leukocytes Cyprinus carpio to the effect of the temperature factor
in vitro. Found that red blood cells of carp lowering the incubation temperature to 5°C and increased
to 40°C helps to reduce the adhesive properties of the plasma membrane by 49% and 32% respectively
compared with a temperature of 20°C. the Adhesion of plasma membrane to the cantilever, the white
blood cells of carp reduced by 24% when the incubation temperature 5°C compared to 20°C. the
Value of the young's modulus also decreases with the decrease and increase of the temperature of
incubation of the red blood cells of Cyprinus carpio 5% and 8% PMNL by 6% and 7% respectively,
compared to incubation at room temperature.
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FEMOPEOJNOIA

O EHKA MOKA3ATEJEN TEMOPEOJIOTUU U TEMOCTA3A Y BOJIbHBIX
OCTPOH U XPOHUYECKOM NIEPEBPOBACKYJISIPHON MMATOJIOTUEH HA
®OHE PH-HETATUBHBIX MUEJONIPOJIU®EPATUBHBIX 3ABOJIEBAHUN
[[TaGanmua A.A.", Ky3znernosa I1.1. l Kocteipera M.B. ! Konecunkosa .M. %,

Tanamsa M. M. 1, Memuksa A.JLL 3, Poiirman E.B.2

'®I'BHY «Hayusslii meHTp HeBpOIOrHm», Mocksa, Poccrst

’PHUMY um. HW. ITuporosa, Mocksa, Poccus

3 OI'BY «HayuHbIil IeHTp remaTonorum», Mocksa, Poccus

Henab. YcTaHOBUTH OCOOCHHOCTH TE€MOPEOJOTHYECKHX XapaKTepUCTHK y OOJBHBIX OCTPOH U
XpoHuueckoil uepedpoBackymsipHoil mnaronorueit (XLIBII) mpu ph-HeratuBHBIX MuenonpoaudepaTHBHBIX
3aboneBanusix (MII3).

MartepuaJjbl U MeTOabl. B uccinenosanue BriodeHo 169 nanuentoB. OcHoBHas rpynmna -104 nauueHTa c
MIT3. KontponbHas rpymnma - 65 gemoBek ¢ LIBII 6e3 comyTcTByIomeld TeMaTOIOTHYECKON MaTOMOTHH.
HccnenoBanu cremyronye moka3aTesii KpOBH: T'€MAaTOKPHT, arperadoOHHYI0 aKTHBHOCTh TPOMOOIMTOB ITOJ
pmustaneM AJI® u appenanmHa, dakTop BumneOpanma, anturpom6Oun 111, pudpuHOTEH, PHOPHHOTUTHICCKYIO
aKTUBHOCTb M MHJIEKC (puOpHHONN3A, PEOOTHUECKUE XAPAKTEPUCTHKH IPUTPOLMTOB: aMIUIUTYIy arperaruy,
BpeMsi 00pa30BaHMsA MOHETHBIX CTOJIOMKOB M TPEXMEPHBIX arperatos, MHAEKC arperamyy, CKOpPOCTh IOJIHOMN
Je3arperaiyui i 1ehopMUPYEeMOCTb SPUTPOLIUTOB

PesyabTatbl. Arperauus TpoMOoonnuToB noj BiusaueMm AJI® u anpenanuHa Oblila JOCTOBEPHO CHM)KEHA
(manMeHTsl MOJy4yajd JOMOJHUTEIbHYIO aHTHArPETraHTHYIO TEepaluio) B TPYyIIe MAlUeHTOB C OCTPBIM
HapymeHueM Mo3rosoro kpoBooOpamenuss (OHMK) u mpu XIIBII na ¢one MII3 no cpaBHeHHIO C
rpynmno# nanuentoB 6e3 MII3. AJI®-AT B rpymnmax mamueHToB ¢ MII3 (28,2%=+3,01 u 25,01%+2,8),
(38,3%+4,3 n 41,4%+4,5)6e3 MII3.

@akrop Bumnebpanmma (231%+9,3), nedopmupyemocts spurpouutoB (0,41+0,037), ammauTyna
arperanuu (10,6%+0,74) u Bpemst oOpa3oBaHHS TpexXMepHbIX arperatoB (39+5,64 cex.) y OOIBHBEIX C
cocyaucTtoil marosiorueii mpu MII3 mocToBepHO OTIMYANHCh HE TOJIBKO OT HOPMBI, HO M OT TPYIIIBI
cpaBaenus (LIBII 6e3 MII3). Ilpounocts arperatoB (267,9+18,8) m ypoBeHs rematokputa (52+2,27)
Obu1H ocToBepHO Bhime B rpynine ¢ OHMK npu MII3. [Tokazatenu GpuOPUHOIUTUYESCKOI aKTUBHOCTH U
nHjekca (GuOpUHOIM3a JOCTOBEPHO CHMXKEHBI BO Bcex rpymmax O6onpHeIX ¢ LIBII mo cpaBHeHHIO C
HOpPMOH U B OoJibliel cTeneHu B rpynnax 6onasHbix ¢ L[BIT u MII3

CraTucTHYeCKM 3HAYMMBIX pa3IMuuid B mokazareisix ¢ubOpuHoreHa u aHTuTpoMOuHa III Mexny
rpynnamu ¢ [IBIT o6HapyxeHO HE OBLIO.

BrIsBiIeHBI 3HaUUMBIE KOPPEJIALUOHHBIE B3aMMOCBs3U Hannuusg MII3 y manueHToB ¢ OCTpOH M XpPOHUUECKOH
IBII u yxyAleHHeM pPEOJOTHUECKUX XApPaKTEPUCTUK SPUTPOLMUTOB C OTCYTCTBUEM TAKOBBIX NPH aHAIN3E
TpomOonurapHoro 3BeHa. Hanmnuane MII3 acconnmpoBanoch ¢ BBICOKMMH NoOKazaTeasiMu arperanun (p=0,035),
CHIDKEHHEM CKOpPOCTH 00pa3oBaHHs TpexMepHbIX arperatoB (p=0,013) m moHeTHBIX cromoukoB (p=0,022), a
TIIaBHOE CO CHIDKeHHeM naedopmupyemoctd spurpouutoB (p=0,009). Ilpum stom Hammume MII3 Takxke
ACCOIIMHPYETCSl €O CHIDKeHHeM (uOpuHOmHTHIecKo akTtuBHOCTH (p=0,018) y mammeHTOB € OCTpOil U
xponudeckord LIBII. IlosydyeHHblE [aHHBIE JEMOHCTPUPYIOT 3HAUUTEIBHOE YXYALIEHUE PEOJOTUYECKUX
XapaKTepUCTUK IputpounToB y mamuentoB ¢ [IBIT nHa ¢one MII3, uTO, BO3MOXKHO, CBHICTEILCTBYET O
MEepBOOYEPETHOM BOBJICUEHHHM JPUTPOLIUTAPHOTO 3BE€HA B MATOJOIMYECKHH Kackaj TIeMOpEOJOrMYECKHX
u3MeHeHni y 60mbHbIX ¢ [IBIT u conyrcTByronmmu MIT3.

EVALUATION OF HEMORHEOLOGICAL AND HEMOSTASIS CHARACTERISTICS IN
PATIENTS WITH CEREBROVASCULAR PATHOLOGY AND PH-NEGATIVE
MYELOPROLIFERATIVE DISEASE

Shabalina A.A.", Kuznetsova P.1.!, Kostyreva M.V. !, Kolesnikova I.M. %,

Tanasyan M.M.', Melikyan A.L.°, Roitman E.V.?

! Research Center of Neurology, Moscow, Russia.

? Pirogov Russian National Research Medical University, Moscow, Russia.

*Hematology research center, Moscow, Russia.

Aim. To ascertain the hemorheological characteristics in patients with acute and chronic cerebrovascular
pathology with ph-negative myeloproliferative diseases.

Result. The identified significant correlations to the presence of myeloproliferative disease in patients with acute
and chronic cerebrovascular and worsening rheological characteristics of erythrocytes. This may indicate the
primary involvement of the erythrocyte in the pathological cascade of hemorheological changes in patients with
cerebrovascular pathology and myeloproliferative diseases.
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FEMOPEOINOI A

MUT'PAIIMOHHASI AKTUBHOCTH M AITE3UBHBIE CBOMCTBA
JIMM®OLUTOB B HOPME U ITPU PAZBUTUHU TUMDOINIPOJIUDPEPATUBHbBIX
MNPOLECCOB B CUCTEME KPOBU

[Hampaii E.A.

benropoackuii rocy1apCTBEHHbBI HAITMOHATIBHBINA UCCIIEIOBATEILCKUI YHUBEPCHUTET,
benropon, Poccus

Lens uccnenoBaHUs: W3YYUTh MHUTPAIMOHHYIO AKTUBHOCTh M HM3MEHEHHE aJre3MBHBIX CBOMCTB
TMM(OLNTOB NPU MHUTPALUMU KIETOK B HOPME M NpPU PasBUTHU OCTPOTO M XPOHHYECKOTO
muM(po06IIaCTHOTO JICHKO3a Ha CTAIUH JICUCHUS.

Matepuanbsl 1 METOJBI UCCIIE0BaHNA. B sKCcriepuMeHTaIbHON YacTH paboThl HCCIIeI0BaId BEHO3HYIO
KpoBb 00NbHBIX ocTpbIM (OJIJT) (n=25) n xpornyeckum (XJLJI) (n=10) numdobdracTHBIM Jieliko3oM. B
Ka4eCTBE KOHTPOJISl MCIIOJIB30BaJM KPOBb 340POBHIX Jtofed (n= 30). MurpauvoHHyr akTHBHOCThb
TMM(OIKUTOB OIIEHUBAIM B TPSMOM KalMUIIPHOM TECTE€ C yYETOM >KU3HECIIOCOOHOCTH KIIETOK HE
menee 95%. V3MepeHue cuibl aare3uu B CHCTEME «JTMMQOLUT-ICHKOLUT» OCYIIECTBIISUTA Ha aTOMHO-
cunoBom Mukpockorie MHTEI'PA Butra (NTMDT, 3enenorpax, 2009) B pexuMe CHIOBOM
CHeKTpockonuu. Jcronp3oBaau OHOCEHCOPHBI 4WI, M3TOTOBJICHHBI Ha OCHOBE HAaTHBHOTO
mumdoruta u tumwiecca CSG11. Cuny aire3ud OLEGHUBAIM IO SKCIECPUMEHTAIBHBIM CHJIOBBIM
KPHUBBIM, CHATBIM C HOBEPXHOCTH 15 JEHKOIMTApHBIX KJIETOK M3 Kaxnod mpoObl. Cuily aaresuu
H3MEPSITH B TIpo0ax 110 | IOCJIe MUTPAIMH Kak B HOpMeE, Tak 1 B Tpymnmax manuentos ¢ OJUJI u XJJL.
Pesynbrartel. B KoHTpOJEe MurpannoHHas akTHBHOCTh JuM@ouuToB coctaBmna 20,8+0,6%. Cuna
aAre3uu B CUCTEME <«JTUMQOIMT-ICHKOIUT» 10 MUTPAIlMK B HOpMe coctaBuia 75,5+0,7 HH, mocne
murpanuu — cHusmnach a0 60,9+0,4 vH. B rpymme GompHBIXx OJIJI MuUrpannoHHas akTHBHOCTh
nuMdounToB cHKeHa Ha 36,5% (p<0,05), mpu 5TOM cuia aAre3uH B CHCTEME «TUMQPOIUT-ICHKOLNT
0 Murpauuu nosbimena Ha 22% (p<0,05), a mocne murpaunu — Ha 9% (p<0,05) mo cpaBHEHUIO ¢
koHTposieM. [Ipu pazsutun XJIJI MurpanronHas akTHBHOCTB JIMM(POLUUTOB CHIKeHa Ha 82% (p<0,05)
10 CPaBHEHUIO ¢ KOHTposeM. Cuia aare3u B CUCTEME «IUMQOLUT-JIICHKOLUT» B TPYIIE MALHEHTOB,
6onpubIx XJIJI, mo mMurpauuu yBennumiack Ha 17,4% (p<0,05), a mocine MUrpauuu — CHU3MJIAaCh Ha
50% (p<0,05) o cpaBHEHHUIO C KOHTPOJIEM.

3akmoueHne. TakuMm 00pa3oM, MHUIpaLMOHHAss AaKTUBHOCTh JHUMGOLUTOB MpPHU  Pa3sBUTUH
3JI0KQ9E€CTBEHHBIX JHUMQOIponr(epaTHBHBIX MPOIECCOB B CHCTEMe KpoBH cHIDKaercs. [Ipm sTom B
rpymnie 6onbHBIX OJIJI ycTaHOBIEHO MOBBIIMICHHE CHJIBI AATC3HH B CHCTEME «JTUMQOIUT-ICHKOINT
J0 ¥ mocie Murpanun knetok. [Ipu pazsutun XJUJI cuna agre3un B cucreMe «IIMMQOIHUT-TCHKOIUTY
JI0 MUTPALMM yBEJIMUYCHA, a IOCIIe MUTPALIIH 3HAYUTEIILHO CHIKEHA.

MIGRATION ACTIVITY AND ADHESIVE PROPERTIES OF LYMPHOCYTES IN
NORMAL AND DEVELOPMENT OF LYMPHOPROLIFERATIVE PROCESSES OF
BLOOD SYSTEM

Shamray E.A.

Belgorod State National Research University, Belgorod, Russia

The aim of this study was to measure of migration activity and change of the adhesive properties of
lymphocytes during migration in normal and in the development of acute and chronic lymphoblast
leukemia on the stage of treatment.

The scheme of experiment included: collected of blood samples from patients with ALL, CLL and
healthy people, constructed of the biomechanical sensor based on the native lymphocyte and the
measure of the adhesive forces between lymphocyte and leukocyte by atomic force spectroscopy, test
of migration activity of lymphocytes.

It was found that migration activity of lymphocytes was decreased in the development of tumor
lymphoproliferative process in the blood system. In the patients with ALL was established the increase
of adhesive force in the system “lymphocyte — leukocyte” before and after migration. In the patients
with CLL the adhesive force was increased in the system “lymphocyte — leukocyte” before migration
and was decreased after migration.
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BJIMAAHUE DKCTPAKJIETOUHOI'O AT® HA PEOJIOTMYECKHUE CBOHMCTBA
PUTPOIIUTOB

[llepemetreB FO.A., Poro3zun M.M., Kpsino B.H., JleBun I'.41.

OI'BY «lIpuBomxckuii penepanbHbli MEAUIMHCKUHN UCCIIEI0BATENLCKUN IEHTP» M3
Poccun, Huwxuuit Hosropoa (Poccus).

Heas wucciaenoBanusi: V3yuenue BiusHUS dKcTpakierounoro ATP Ha nedopmanuio
SPUTPOLIUTOB B CIABUTOBOM IOTOKE, (hOpMy U MOP(OJIOTHIO UX arperatoB B ayTOJOTHYHOMN
J1a3Me KPOBH.

Metoabl ucciaenoBanusi. B pabore wucnonpzoBamu KpoBb 10 310pOBBIX 10OPOBOJIBIIEB.
Nuky6anuio oTMBITEIX 3puTporuToB ¢ AT® (B ¢duHanmpHBIX KOHIEHTparusax 1-3 MM)
IPOBOIIIH B 3a0y(epeHHOM (u3HONOrHUeckoM pactBope mpu 37°C B TeueHme 20 MEH.
Jledopmaruio SpUTPOIIMTOB B CABUTOBOM MOTOKE MpH HampsibkeHuu casura 21 [1a uzyyanu B
CHEIHAIbHO CKOHCTPYUPOBAaHHOM HaMu ycTpoicTBe. POpMy 3pUTPOLIMTOB U UX arperaroB B
ayTOJIOTUYHOM MJIa3Me U3y4alld C IOMOIIbIO CBETOBOI'O MUKPOCKOIIA.

Pe3yabTaThl. YcTaHoBIeHO, 4To Tipu nobOaBimeHuu AT® (B ¢uHATBEHON KOHIEHTparmu |
MM) K CYCHEH3UH DPUTPOLUTOB MPOUCXOIUT U3IMEHEHHE (POPMBI KIETOK: TUCKOIUTHI
MIPEBPAIAIOTCS B OXUHOIUTHL. [Ipr 5TOM cHMkaeTcs gedopMariyisi 3pUTPOLUTOB B CIBUTOBOM
IIOTOKE M HX arperamus B ayToJornyHou mmasme. [lpum ¢dunanbHON KoHueHTpamuu 3 MM
SPUTPOIUTHI TIPEBpaIIaloTcss B cPepocTOMATOIUTApHBIE (QOPMBI. DPUTPOIUTHI  MPAKTHICCKU
MOJTHOCTBIO TEPSIIOT CIIOCOOHOCTh  1e(hOPMHUPOBATECS (BBITATUBATHCS B DIUIMIICHI) B CIBUTOBOM
MOTOKE U arp€rupoBaThb B ayTOJIOT WYHOI ma3me.

3akaroyenue. TakuM oOpa3oM, pe3yJbTaThl MPOBEACHHOTO HCCIEAOBAHUS MOKAa3aiH, 4TO
WHKYOarus cycrieH3un sputpouutoB ¢ AT® mnpuBoguT K U3MEHEHHIO (HOpPMBI
spuTporuToB.B 3aBucumoctH OT KOHIEHTpauuu AT® MNOABISIOTCS SXUHOUUTAPHBIE H
cepocromaronuTapusie HopMel KieTok. [Ipu aToMm Hapymaercs aegopmanusi 3pUTPOLIUTOB
B CIABHIOBOM IOTOKE€ W CHHXKAETCS arperamnus KJIETOK B ayTOJOTMYHOW IUIa3M€ KpOBHU.
[TonyueHHble pe3yabTaThl CBUJIETEIBCTBYIOT O Ba)XXKHOW POJIM AKTUBALMH IyPUHEPTUUYECKUX
peuenTopoB P2X7 3pUTpouUTOB B HAPYIIEHUU UX PEOJIOTUYECKUX CBOMCTB.

EFFECT OF EXTRACELLULAR ATP ON RHEOLOGICAL PROPERTIES RED
BLOOD CELL

Sheremet’ev Yu.A., Rogozin M.M., Krylov V.N., Levin G.Ya.

FSBI Privolzhsky Federal Research Medical Centre, Nizhny Novgorod, Russia

The aim of this study was to investigate effect of extracellular ATP on the deformation of
erythrocytes in the shear flow, the shape and morphology of their aggregates in the autologous
blood plasma. Addition of ATP to the suspension of erythrocytes (in final concentrations of 1-
3 mM) leads to a change in the shape of the cells. This reduces the deformation of
erythrocytes in the shear flow and their aggregation in autologous plasma. Results indicate the
important role of activation of purinergic receptors of P2X7 erythrocytes in changes of their
rheological properties.
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BJIMAHUE TEMIIEPATYPBI U TJIYTAPOBOI'O AJIBAEI'NJIA HA
PEOJIOTHYECKHE CBOMCTBA SPUTPOIIMUTOB

[llepemetreB FO.A., Poro3zun M.M., Jlepun I'.41.

OI'BY «IIpuBomxckuii penepanbHbIA MEAUITUHCKUHI NCCIIEA0BATENBCKUI LIEHTp» M3
Poccuu, Huxnauit Hosropon (Poccust)

Hens wucciaenoBanusi: V3yuyeHune BIHMSHUS TEMIIEPATypbl W TIyTapOBOTO albleruaa Ha (opmy,
neGopMaIio SPUTPOLIUTOB B CIBUTOBOM IIOTOKE, arperanuio U MOp(QOJIOTHIO HX arperaTtoB B
ayTOJIOTUYHOH TIa3Me KPOBHU.

Metoabl ucciienoBaHusi. B pabore MCIonb30Balld KPOBb 8 3M0pPOBBIX JOOPOBOINBIEB. OTMBITHIE
aputporuThl porpeBanu npu 48°C u 49°C B Teuenune 8§ MuH. OUKCAITHIO SPUTPOIMTOB POBOAMIN B
0.25 % pactBOpe rinyTapoBoro ampiaeruga. Mop(OJIOTHIO arperaToB 3PUTPOIUTOB MPHU OOJIBIIOM
YBEIMYEHHH CBETOBOTO MHKpockoma. Jlegopmamuio SpUTPOLMTOB B HCKYCCTBEHHOM CIBUTOBOM
MOTOKE M3yJaiu TpH HampsokeHuu ciasura 21 Ila. @opMy 3pHUTPOITMTOB CBETOBOW MHKPOCKOITHEH.
Arperaiuyio 3pUTPOIIMTOB B AyTOJOTHYHON IUIa3Me KPOBH HCCIEAOBAIM Ha mHpubope (peockorie)
COOCTBEHHON KOHCTPYKIHH, B KOTOPOM HCHOIb30BaH mpuHUun Schmid-Schonbein et al. (1973).
Wzyyamu: crenens arperaiiuu Ma, CKOPOCTh arperarvid Ay, t;, - BpeMs, 32 KOTOpoe AocTuraeTcs 1/2
Ma.

Pesyabrartel. [lokazano, yro mporpeBanue sputpouutoB npu 48°C He BIUIIO Ha UX (QOpMY, HO
Hapymano aeopManyio B CABUTOBOM MOTOKE W CHIDKAIO WX arperamyio B ayTOJOTHYHOW TIa3Me.
IIpu Temmeparype 49°C wm3MmeHsercs (opma 3pUTPONHUTOB, MOSIBISIIOTCS KIETKH C OTPOCTKAMU,
HAIIOMHHAIONINE aKaHTOIMTHI, HAPYIIAIOTCA Ie(OPMAUOHHBIE CBOWCTBA 3PUTPOIUTOB, JOCTOBEPHO
CHIDKAETCS arperanusi KJIETOK M0 CPaBHEHHIO C 3pUTporuTamu, rnporpersiMu mpu 48°C. O0pabotka
SPUTPOLUTOB TIIYTAPOBBIM AIBJIETUIOM MPAKTHYECKH TOJHOCTHIO TOJABISIIA BIUSHNUE TEMIIEPATypPhl
Ha (opmy spUTpoIUTOB. (DHKCHPOBAHHBIE JPUTPOLUTHI HMENW TUCKOBUAHYIO (opMy U He
Je(OPMUPOBAIKACH, B CABHTOBOM MOTOKE. [IpakTHYeCKH IMONHOCTBEO OTCYTCTBOBAJA M arperarus
(bMKCHPOBaHHBIX SPUTPOIIMTOB B AyTOJIOTHYHOM TIIa3Me.

3akaiouenne. TakuM 00pa3oM, pe3ysbTaThl MPOBEACHHOTO HCCIIEOBAHUS TIOKA3alld, YTO YaCTHYHAS
JeHaTypanus Oenka MHTOCKeTeTa crekTpruHa Kietok npu 48°C He m3MeHsia (hOpMy SPUTPOILIUTOB,
OTHAKO CHIKAJIO Ne(OpMUPYEMOCTh W arperanuio SpUTPOIUTOB B ayTOJIOTHMYHOU IUIa3Me KPOBH.
IIpu mporpesanuu >putpornntos mpu 49°C m3mensercss u ux ¢gopma IIpH 5TOM PE3KO CHIKAETCS
arperangus SpUTPOLIMTOB B ayTOILIazMeE. (DI/IKcaHI/ISI OSPUTPOLUTOB TIJIYyTAapOBBIM  AJIBACTUAOM
MPHUBOAMIA K MPAKTHYECKU IOJIHOMY HAPYIICHUIO Ne(POPMHUPYEMOCTH W arperaiuyd 3PUTPOIMTOB.
[lomydeHHbIe pe3ynbTaThl CBHUIETENECTBYIOT O TOM , YTO TOJIBKO HapyIIeHHE IIMTOCKENIeTa
OPUTPOLUTOB HE ITPUBOAUT K IMOJTHOMY CHUIKCHHUIO UX arperaiuu.

EFFECTS OF TEMPERATURE AND GLUTARALDEHYDE ON RHEOLOGICAL
PROPERTIES RED BLOOD CELL

Sheremet’evYu.A., Rogozin M.M., Levin G.Ya.
FSBI Privolzhsky Federal Research Medical Centre, Nizhny Novgorod, Russia

The aim of this study was to investigate effects of temperature (48°C and 49°C) and glutaraldehyde on
shape, deformation, aggregation and aggregate morphology RBC in autologous plasma. The results
of the study showed that partial denaturation of the cytoskeleton protein of the cell spectrin at 48°C
did not change the shape of the RBC, but decreased their deformability and aggregation in the
autologous plasma. At 49°C the shape of RBC also changes. The aggregation of erythrocytes in the
autologous plasma is strongly reduced. Fixation of erythrocytes with glutaraldehyde resulted in almost
complete disruption of the erythrocyte deformability and aggregation. The obtained results indicate
that the disruption of the erythrocyte cytoskeleton does not lead to a complete reduction in their
aggregation.
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NMMYHOBOCHAJIUTEJIBHBIE 3ABOJIEBAHUSA: TUAT'HOCTUKA U
JIEYUEHUE

[Iunkuna H.I1., Ipsokenkosa 1.B.

®I'BOY BO «SpocnaBckuii rocy1apCTBEHHBIN MEAULIMHCKUN yHUBEpcUTET» M3 PD,
Spocnasns, Poccust

Henapr paGorsl. [daTh KIMHUKO-TA0OPATOPHYIO XapaKTEPUCTUKY JBYX OCHOBHBIX KaTeTOpHI
AMMYHOBOCTIAIUTENbHBIX ~ 3a0oneBanuii  (MIB3): ayrommmyHHBIX  3a0oneBanuit  (AU3) wu
ayTOBOCIIAINTENbHBIX 3a00eBanmii (AB3) ¢ cnonb30BaHnEM CepOIOTHIECKUX OHOMapKEpOB.
Matepuaiast u mMetroasl. O6cnenoBano 332 GombHeix AM3: 65 cucreMHON KpacHOH BONTYaHKOM
(CKB), 50 cucremuoii ckunepouepmuein (CCJ),141 cucremapiMu Backyiauramu (CB), 76
peBmarouaasiM apTputoM (PA). UccnenoBansl antutena: antunykieapuasie (AHA), anturena xk JJTHK
(aJIHK), antmdnporenuanbubie (ADAT), antu-Scl-70, aHTUHEHTPOQUIBLHBIC ITUTOIUIA3MATUYCCKUEC
(AHIIA), antukapguomunuuoBble (aKJI IgG w aKJI IgM), anTHTena K UMKIUYECKOMY
nuTpyJUIMHEpoBaHHOMYy Tmentuay (AL w  MomudumupoBaHHOMY ITUTPYJUIMHUPOBAHHOMY
BuMeHTHHY (AMILIB), ompenenensl mnpoBocnanuTenbHble uHTEpneikuabl WJI-6, WJI-8, dakrop
Hekpo3a omyxonu-anbpa (PHO-anbda) n nporuBoBocmanutenbHbli uHTEpaciikun WUJI-4, a Taxke C-
peaktuBHBIN Oenok (CPB).

PesyabTtaTtbl. AW3 XapakTepu3oBaquCh  CHHTE30M IIMHMPOKOTO CIIEKTPAa AHTUTEN: OCHOBHBIMHU
CEepOJIOTHYECKUMHU MapKepaMu Npu cKpuHuHTe cienyet cuutaTb AHA (y 75 %), mpu CKB- aIHK (y
71 %), npu AHIIA-accounnpoBannsix CB-AHLIA (y 94 %), aKJI (y 14 %); npu CCJ - aScl-70 (y 17
%), mpu PA — P® (81%), ALUII (37%) u AMIIB (y 46%) OompHbix. Ha mpumepe PA
NPOAaHAIN3UPOBAHO COAEpKaHue MHTepiIeHknHOB. Tak, MJI-6 Obl1 JOCTOBEpHO BHIIIE, YEM B TPYIIIE
koHTpons: 99,3 (70,8-141,5) nr/mn u 8,0 (2,0-10,0) (p<0,01). Ilpu PA naGmronmanace mpsmas
nmoctoBepHast koppesmus yposas MJI-6 ¢ DAS28 (r=0,35; p<0,05), ¢ yposaem CPb (r=0,38; p<0,05)
u COD (r=0,3; p<0,07). Comepxanue WJI-8 mpu PA -437,2 (295,0-570,5) Hr/mn Takxke ObLIO
noBsIieHo: npu Hopme 208,0 (206,0-211,0) vr/mi (p<0,01). He mony4eHO TOCTOBEPHBIX PA3JIMYHIA MO
ypoBHIO [L-4 Mexmy rpynmoi 6ompHBIX ¢ PA -2,2 (1,9-2,9) nr/mn u rpynmo# kontponsa-2,1 (1,9-2,9)
or/mn  (p>0,05). Tlpu AB3 Takke WMeeT MECTO THUINEPIPOAYKIHS  WHTEPICHKHUHOB.
[Ipoananu3upoBanbl AaHHBE JUTEepaTtypsl 00 AB3. Ompenenenbl mokasaHus A Ha3HAYCHUS
0a3MCHBIX MTPOTUBOBOCHAINTENBHBIX U T€HHO-UHKEHEPHBIX OMOJIOTHYeCKUX TpemnaparoB nmpu MB3.
3akaouenue. bromapkepbl MOTYT OBITH HICTIONB30BaHBI B KAYECTBE «TEPANICBTHUECKUX MUIIICHEH)
JUISl TEHHO-WH)KEHEPHBIX OMOJIOTHYECKHX IPernapaToB — MOHOKJIOHAJIBHBIX aHTHTENT W THOPUIHBIX
OEITKOBBIX MOJIEKYJI.

IMMUNOINFLAMMATORY DISEASES:DIAGNOSTICS AND TREATMENT
Shilkina N.P., Dryazhenkova I.V.
State Medical University, Yaroslavl, Russia

Aim. To give the clinico-laboratory characteristic of two basic categories of immunoinflammatory diseases
(IID): autoimmune diseases (AIMD) and autoinflammatory diseases (AIND) with the use of serological
biomarkers.

Material and methods. It is inspected 332 patients with AIMD: 65 with systemic lupus erythematosus (SLE),
50 with systemic sclerosis (SS) 141 with systemic vasculitides (SV), and 76 with rheumatoid arthritis (RA).
Immunological studies included a study of antibodies: anti-nuclear antibodies (ANA), antibodies to DNA
(aDNA), antiendothelial antibodies (AEAT), anti-Scl-70, antineutrophilic cytoplasmic antibodies (ANCA),
anticardiolipin antibodies (aCL IgG and aCL IgM), antibodies to cyclic citrullinized protein (ACCP) and to
vimentin (AMCYV).

Results. By basic serological markers AIMD with the screening should be considered ANA - (75%), SLE-aDNA
(71 %), aCL (14 %); SS - aScl-70 (17 %); SV — ANCA in 94% pts in the active stage. Is noted correlation
ANCA with the index of of vasculitis activity (ICAV) (r=0,64, p< 0,01). With AIND occurs the
hyperproduction of interleukins. Are examined the indication for the designation of basic drugs and genetic-
engineering biological agents.

Conclusion. Biomarkers might be used as therapeutic targets for biologicals (genetic-engineering biological
agents) — monoclonal antibodies and hybrid protein molecules.
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BJIUSHUE ®AKTOPA XIII HA PA3BBUTUE ®UEPUHOJIUTUYECKOM
YCTOMYUBOCTH ®UBPUHOBBIX CI'YCTKOB, ®OPMHUPYIOIUXCS B
YCJIOBUAX THTEHCUBHOI'O KPOBOTOKA

[vpuanu IIL.H."2., Usnes .A."2, Typus K.I'.%, V3nosa C.I'.!, Typus I.T."

'®I'BY Temaronormyeckmuii Hay4yHbIU HeHTp Mun3apasa PO, Mocksa, Poccus;
*MocKoBCKHii (U3MKO-TeXHUYECKUI UHCTUTYT, JJonronpynusiii, Poccus;

Heas padorbi: PaGora mocesimena uccienoBanuio posu ¢axtopa XIII B crabunmzanun
TPOMOOB Ha caMO# paHHEW CTaJuu UX (OPMUPOBAHUS B YCIOBUSIX HHTEHCUBHOI'O KPOBOTOKA.
Metoabl uccaen0oBaHusi: OKCIEPUMEHTBI IIPOBOAWINCH in Vitro, B 3aMKHYTOM cHCTEME
IPO3pavyHbIX CHJIMKHOBBIX TPyOOK. Mcmonb3oBaachk CBEXE3aMOpPOKEHHAs IUla3Ma KpOBU U
LeJbHAs KPOBb 3J0POBBIX JOHOPOB. [IOoTOK B cucTreMe co3naBaicsi NMEPUCTAIBTUYECKUM
HacocoM. Peructpanms cBepThIBaHUs KPOBU M (PHOPHHOIN3A B PEKUME PEATbHOTO BPEMEHU
OCYILECTBIISIMCh C MOMOIIBIO YJIbTPa3BYKOBOTO MeTOfa, pa3paboTaHHOro paHee. B pabote
UCIIOJIb30BATINCH (PUOPUHOIUTHKU TPEX pPA3NUYHBIX THUIOB: YPOKHHA3a, CTPENTOKHHA3a M
TKaHEBOW aKTHUBAaTOp IUIa3MuHOreHa. CrenuanbHO pa3pabOTaHHBIM aBTOMAaTHYECKHM
MH)XEKTOP OCYIIECTBISUI BBOJl IIperapara Ha CTPOrO OMNPEJENIEHHBIX CTaJAUAX DPa3BUTHS
CBEpThIBaHUSA. MOMEHT BBEJIEHUS ONPEICIISIICS COOTBETCTBUM C JaHHBIMM YJIbTPa3BYKOBOIO
MOHUTOpHHTAa. AKTUBHOCTH (hakTopa XIII MomynupoBaiack 100aBjIeHHEM €r0 HHTHOUTOPOB
(necrienupuyeckuit - iodoacetamide wu cneumduueckuii - 1,3,4,5-Tetramethyl-2-[(2-
oxopropyl)thio]imidazolium chloride).

PesyabTaThl: [lokazaHo, 4yTo 3¢ ¢dexTuBHOCTh (HUOpUHOIM3a B 3HAYUTEIBHON CTENEHU
3aBHCUT OT CTaJUM PA3BUTHUS CBEPTHIBAHUS HAa MOMEHT BBEICHHS (PHOPHHOIUTHYECKOTO
areHTa. 3ajiepkka BBEJCHHMSA Ha 5 MHUHYT U Oojee mocie o0pa3oBaHMs MEPBUYHBIX MHKPO-
CI'YCTKOB, IMPHUBOJWIA K IPAKTHUYECKU IOJHOMY OTCYTCTBHIO BUAMMOIO (UOpHMHOIM3A B
TEYCHHE CIICAYIOIIEro yaca JSKcIepuMeHTa. B mpucyrcTtBuu uHruOutopoB (axrtopa XIII
3¢ deKTUBHOCTH HaOIOaeMoro (PMOPHUHOIIM3a 3HAYNTEIBPHO BO3pacTaa.

3akmroyenue: llomyueHHble pe3yabTaTbhl CBHAETENBCTBYIOT O TOM, YTO TOJ JEHCTBUEM
daxTopa XIII ycToitunBoCcTh GUOPHHOBBIX CTYCTKOB K JIM3HCY 3HAYUTEIHHO BO3PACTACT yKe
B IIEpBbIe MUHYTHI UX (POPMHUPOBAHUSI.

Paboma evinonnena npu noooepaicke Poccutickoco @onda @ynoameHmanbHuix
Hccneoosanuii (epanmor 14-04-01193 u 16-34-01180).

INFLUENCE OF FACTOR XIII ON THE DEVELOPMENT OF FIBRINOLYTIC
RESISTANCE OF CLOTS FORMED UNDER INTENSIVE FLOW CONDITIONS.
Shirinli Sh.N.l’z, Ivlev D.A.l’z, Guria K.G.z, Uzlova S.G.l, Guria G.Th."?

"National Research Center for Hematology, Moscow, Russia; Moscow;

2 Moscow Institute of Physics and Technology, Dolgoprydny, Russia;

The role of FXIII in the stabilization of blood clots at the earliest stage of their formation
under flow was investigated. The in vitro experiments were carried out with fresh frozen
blood plasma and whole blood. Coagulation and fibrinolysis was monitored by ultrasonic
method developed earlier. Automatic injector perform the fibrinolytic injection precisely at
certain stages of coagulation processes. It was shown that the delay of injection for more than
5 minutes after the primary micro-clots formation leads to a practically complete absence of
visible lysis. In the presence of FXIII inhibitors the efficiency of fibrinolysis was significantly
higher. The results demonstrate that FXIII takes part in the increase of the fibrinolytic
resistance of blood clots already during the first minutes of their formation.
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MEXAHHN3M JUATOHAJIBHOI'O CJIBUT'A KPUBOM AYTOPET YJISILIUA
MO3I'OBOI'O KPOBOTOKA

AunekcannipuH B.B.

OI'BHY HUMU o0mueit matonoruu u natodusunonaoruu, Mocksa, Poccus

Lenp pabGotsl. HccnemoBaHue MexaHM3Ma CHMXKEHHMS  MO3IOBOTO  KpPOBOTOKa €
OJIHOBPEMEHHBIM CMELIEHHMEM HU)XHEW I'paHUIlbl ayTOPETYJISLUN B CTOPOHY 00Jiee BBICOKOTO
JIaBJICHUSL.

Meroas! ucciaen0BaHus

I'moGasibHas uieMus roJOBHOTO Mo3ra y Kpblc. Perucrpanus quamMerpa nuaibHBIX apTepHOIl
METOJIOM KpaHHMAJIBHOTO OKHA. Perucrpaiiyisi MO3roBoro KpoBoToka jazep-gommiepom JIAKK-
02 ¢ mocnenyromum BeiBineT-aHann3oM. Perucrpanus cucremuoro A/l

Pe3ynpTarsl

Jloka3aHo, 4TO MpHU MOCTUHIEMUYECKOH runonepdys3nuu HaOIr0AaeTCsl AMArOHAIBHBIA CIBUT
TpeX MapaMeTpPOB: MHOT€HHOTO OTBETA, 3aBUCUMOCTHU <«JIMAMETP apTEPUOJSI-CUCTEMHOE
JIaBJIEHUE» W KPUBOW ayTOPEryJSIIMHM MO3TOBOTO KpOBOTOKA. [IpMUMHON 3THX HM3MEHEHHH
SBIISICTCS SHAOTETNATBHAS TUCPYHKITUS.

3aKkaroyeHue

MexaHu3M JUaroHaJbHOTO CABUTAa KPUBOW ayTOPEryJSLUH 3aKJII0YaeTCsi B H3MEHEHUU
MHOT€HHOTO TOHYCa NMUAJIBbHBIX apTEpPHOIL.

THE MECHANISM OF DIAGONAL SHIFT THE CURVE OF CEREBRAL FLOW
AUTOREGULATION

Aleksandrin V.V.

Institute of general pathology and pathophysiology, Moscow, Russia

Aim. To study of the mechanism of decrease cerebral blood flow during post ischemic
hypoperfusion.

Methods

Global ischemia of rats brain Registration of pial arterioles diameter by a cranial window and
systemic blood pressure Registration of cerebral blood flow by laser-doppler LAKK-02 and
vavlet-analysis.

Results

We proofed that during post ischemic hypoperfusion realized diagonal shift of three curves:
myogenic response, pial arterials diameter-arterial pressure, autoregulation of cerebral blood
flow. Endothelial dysfunction was the cause of this changes.

Conclusion

The mechanism of diagonal shift the curve of cerebral blood flow autoregulation is the change
of myogenic tone.
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IPODOEKTUBHOCTD O30HOTEPAIINUA ¥ BOJIBHBIX C ATEPOCKJIEPO30M
APTEPUIA HUKHUX KOHEUYHOCTEMN U CAXAPHBIM JJMABETOM 110
PE3YJIBbBTATAM UCCJIEJOBAHUA MUKPOLUPKYJISALIUN

Asnayposa O.B., borau E.H., Psnonosa O.A.

I'bY3 MO «Canatoputii [Tymkuno», MockoBckast obnacts, T. [Tymkuno, Poccust

Lenpto paboOTel OBLIO C TOMOINBIO HCCIENOBAHHUS MHKPOIMPKYIANUN OLEHUTH 3(PPEKTHBHOCTH
030HOTEpaNuH y OOMBHBIX C aTEPOCKIEPO30M apTepHUi HIDKHUX KOHEYHOCTEH U CaxapHBIM JTHa0eTOM.
Metonsl wuccnenoBanus. Ilpy moMoOIIM BBICOKOYACTOTHOTO YJIBTPa3BYKOBOTO JomIuieporpada
«Munnmaxc-/onmiep-K» uccnenoBany BIusHIE 030HOTEPANIMU HAa TKaHEBYIO nep¢ysuio. BrliBieHa
KOppeNsIus IOKa3aTeNeld MXECTKOCTH MaruCTpalbHBIX apTepuil M (YHKIHOHAIBLHBIM COCTOSHHEM
COCY/I0B MUKPOLIMPKYJIITOPHOTO pycia. BoNbHBIM JIJIs1 OLIEHKH MTapaMeTPOB apTepHaTIbHON KECTKOCTH
Ha churmorpade VaSera-1500 N omnpenensuiiu maaekc CAVI.MenuiuHCKuii 030H MOJIydaidd Ha
anmnapare YOTA-60-01.

Pesynmbrater m ux oo0cyxnenue. i uccneaoBanus ObLTH OTOOpaHBI 18 OONMBHBIX CO CTCHO3UPYIONTUM
aTePOCKJIEPO30M apTepuii HWKHUX KOHEYHOCTeH Ha (hoHe caxapHoro auadera 2 Tuma. BonbHbIC
[oJTyyand BHYTPUBEHHOE KalelbHOE BBEJICHHE O30HHMpOBaHHOro pactBopa (10 mpoueayp). Ilpu
HaTuIuu Tpopuueckux s3B (y 4-X TAIMEHTOB) JOMOJHUTENBHO HA3HAYAIOCh IPOTOYHOE
030HHPOBaHHNE U OOKAJIBIBAHHE 030HO-KUCIIOPOJHOM CMEChIO 10 nepu(epuu s3Bbl. Y BCeX MAIEHTOB,
MONyYaBIIMX BHYTPHUBEHHOE KalelbHOE BBEIEHHE O30HMPOBAHHOTO  PACTBOPA,  BBISBICH
3HAYUTENIBHBIA TIPUPOCT oO0beMHOro kpoBoToka (mo 80-100%), mpu mpoOe 3HAOTENHI3aBUCUMOI
Ba3OJMIIATAlliA CHWXeHWe uHAeKkcoB Ilypcemmo u [ocnmHra, yBemMYeHHE CpedHEH CKOPOCTH
KpOBOTOKA, YTO CBUAETEIBCTBYET O CTOMKON Bazoamnarauuu. Y 70% manueHTOB BBIABUIM CHHKEHHUE
nokazatenss CAVI (Ha 0,1-0,3). Y 2 GOJBpHBIX MTPOU30IILIA [TOTHAS MUTENH3ANHS TPOYUIECKHX SI3B.
BreiBonpl. 1.030HOTEpanus, ycuiuBas MHUKPOIUPKYISIIHIO, YIydIIaeT o0Inee COCTOSHHE OOJBHBIX,
YCKOpSIET Y HUX MPOLIECC UTENN3alnuU  Tpoduueckux s3B.2.Mcnonp3oBanue anmnapara « MUHUMaKc-
Honmnep-K» mo3Bomnsier oleHnTs 3QQPEKTUBHOCTH JIEYCHUSI 030HOM cpasy IMocje IepBOH MpOoLeayphl
U TIOCNie OKOHYaHWs Kypca jedeHus. 3.0mpenerneHue apTepHaTbHONW JKECTKOCTH C IMOMOIIBIO
churmorpada VaSera-1500N, mnpemocTaBiiseT JOMOJHUTEIBHBIC CBEICHHS O  COCTOSHHH
MUKPOLUPKYJIISIH.

EFFECTIVENESS OF OZONE THERAPY IN PATIENTS WITH
ATHEROSCLEROSIS OF LOWER LIMB ARTERIES AND DIABETES MELLITUS
AFTER MICROCIRCULATION RESEARCH

Aznaurova O.V., Bogach E.N., Ryapolova O.A. GBUZMO "Sanatorium Pushkino",Moscow
region,Pushkino,Russia

The aim of the study was to evaluate the effectiveness of ozone therapy in patients with atherosclerosis
of lower limb arteries and diabetes mellitus with the help of microcirculation research.

Methods of research. The effect of ozone therapy on tissue perfusion was studied with the use of the
high-frequency ultrasound doppler "Minimax-Doppler-K". The study revealed the correlation of the
arterial stiffness parameters and the functional condition of the microcirculatory bed vessels. The
VaSera-1500 N sphygmograph was used to determine CAVI index and to assess the arterial stiffness
parameters of the patients.

Results and its discussion. Eighteen patients with stenosing arteriosclerosis of lower limb arteries and
type 2 diabetes mellitus were selected for the study. Each patient received ten intravenous infusions of
ozonized solution. After that, all the 18 patients showed a significant increase in the volume velocity
of blood flow.

Conclusions. The use of Minimax-Doppler-K allows to evaluate the effectiveness of ozone therapy
immediately after the first procedure and after the end of treatment course. The assessment of arterial
stiffness with the help of the sphygmograph VaSera-1500N provides additional information on the
condition of microcirculation.
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MWUKPOLIMPKYNALWA

BJINSTHUE AHTUKOATYJISHTHOM TEPAITUA HA MUKPOIIMPKYJIALIAIO
P TPOMBO3E I'lYBOKUX BEH

AHIOXCKas IO.C.I, ITepoBa M.B.?

[ICIIGIMY uwm. akan. M.I1ITasnosa', [BY?3 Iomukunsmka Ne39?, Cankrt-IletepOypr, Poccust

Lenp: oeHNThs W3MEHEHHs Moka3aTenielt MUKpouupKyauuu (ML) mpy aHTHKOATryJISIHTHOM Tepanmuu
y OonbHBIX ¢ TpomOo3oM rinyOokux BeH (TI'B) Ha paHHUX cpokax JieueHHs U COMOCTAaBUTHh UX C
JAaHHBIMH [IBETHOTO IyruiekcHoro ckanuposanus (L1C).

Marepualibl ¥ METOJIBI: B aMOYJIaATOPHBIX YCIOBUAX ObLTO 0Ocienoano 73 mammenta ¢ TI'B HKHHX
KoHeYHOCTeH, moaTBepkaeHHbIM nanHbiMu LJIC, 20 myxuun u 53 sxeHmunbl. Cpeqauit Bo3pact 65,
ot 31 mo 89 mer. Y Bcex manmeHTOB TPOMO OBLI IIIOTHO (PUKCHPOBAH K CTEHKE, HE MMeEN MPU3HAKOB
(noramum. [Ipu mepBUYHOM OOpaIIeHNH OIPeNessUIi YPOBEHb OKKIIO3HU. [IpoBepsin KIIMHAYEeCKHe
cuMnToMBl XapakrepHele aiusi TI'B, usmepsuin mokazarenu MI[ ¢ nOMOLIBIO YJIBTPAa3ByKOBOTO
BBICOKOYACTOTHOTO jommieporpada «MuHuMakc—rommiep K» M HEmpepbsIBHOTO YJIBTPa3BYKOBOTO
Jatunka 15MI'L, nokauuio ONpoM3BOAWIM Yy HOITEBOro Jjoka | manmpua BepxXHEH M MOpakeHHOM
HIKHEH KOHEYHOCTH. KommdecTBeHHBIM aHANMHW3 MPOW3BOIIIA IO ITOKa3aHWAM IMpudopa: cpemHei
CKOpPOCTH O0BEMHOTO KpoBoTOKa Qam (MJ/ceK) W WHIAEKCY mnepuepudeckoro CONPOTUBICHUS
(manekc Ilypceno). KauecTBeHHBIH aHaW3 AOMIUIEPOrpaMM TMPOU3BOIMIN 1O (GOpME M CIIEKTPY
KpUBBIX. V3MepeHHs MpOu3BOIMIN ITOCIE BepUGUKAIIUN AUAarHO3a B JCHD IIEPBUYHOTO OOpameHus U
rocje Ha3HAa4eHHsd OOJBHBIM AaHTUKOAryJIsSHTHOW Tepalmuu B COYETaHHH C KOMIIPECCHOHHBIM
TpUKOTaxeM, U 4yepe3 1, 2, 3 u 4 Hegenu ot Havaia nedeHus. 42 6oxpHbIM (I Trpynmna) ObLT Ha3HAUYEH
puBapokcabaH B 103¢ 15 mr 2 pasa B 1eHb Ha 3 Hemenu U 3ateM 20 mr 1 pa3 B neHsb, a 31 6omsHOMY (11
rpymnmna) ObUT Ha3HauUeH HU3KOMOJNEKYJsIpHBIN renapuan(HMI) B mosupoBke 1 Mr/kr 2 pasza B AeHb
MOJKOKHO C MOCJIEAYIOUIMM IEPEeXOoJ0M Ha BappapHH B CTapTOBOM J03¢ 5 Mr C AajbHEHIINM
noxbopom MHO ot 2 1o 3. I[loxy4deHHble qaHHBIE cOMOCTaBISLIH ¢ pedynbratamu L[JIC BeH HMKHAX
KOHEYHOCTEH B TMHAMUKE.

Pe3ynprarel: mpHu OlEHKE peKaHaIu3alMu TpoMmOa: xopomias U monHas B | rpymme uepes 1 mecsin
BbIsiBIEHA y 60, 1% manmenTos, Bo Il rpynmne y 22% nmanuenToB. BelsfBiaeHa TeHAEHINS K IpAMOM
Koppesnuu mokasarenieit M1 u pexananusanun TpoMOa, ociaearss 6oee BhIpakKeHa TIPH TepaIruu
puBapokcabaHoM, 1Mo cpaBHeHHIO ¢ Tepanued HMI' ¢ mepexomoM Ha BapdapuH, 4TO BHAWUMO,
00YCJIOBIEHO TPYOHOCTAMH TMOAOOpa aleKBaTHOM TepaleBTUYECKOW a03bl BaphaprHa y OONBHBIX
HaxosImuxcss Ha aMOynatopHoM seuennd. [Ipu xontpore MHO pa3 B Henenmo B TepaneBTHYECKUI
JIMAIIa30H IT0MMaial TOJbKO 49% u3 HUX.

BriBoa: koHTpoIb coctostHUst ML y G0BbHBIX aMOyIaTOPHOTO 3B€HA 3aHUMAET MEHBIIE BPEMEHHU, YeM
nccienqopanne MHO u mo3BoJsieT mpH HEIOCTaTOYHOM YPOBHE THITOKOATYJISIMH BO BpeMs OO
YBENWYHTH 703y BapdapuHa, 1100 CMEHUTHh aHTHKOATyJISHT.

INFLUENCE OF ANTICOAGULATION THERAPY ON MICROCIRCULATION AT
A DEEP VEIN THROMBOSIS

Andozhskaya Yu.S.!, Perova M.B.?

I.P.Pavlov’s First Medical University', State city ambulance Ne 397, Sankt-Petersburg, Russia

Were examined microcirculation (MTs) 73 out-patient with DVT of the lower extremities confirmed with
data of CDS, 20 men and 53 women. Middle age 65 (31-89). At all cases the thrombus was densely fixed to
a wall, had no flotation signs. Characteristic of DVT checked clinical symptoms, measured MTs indicators
by ultrasonic dopplerograf "Minimaks-doppler K". To 42 patients (I group) was prescribed rivaroxaban 15
mg 2 times a day to 3 weeks and then 20 mg once a day, to 31 patient (II group) - low-molecular heparin
(NMG) with the subsequent transition to warfarin and further selection of INR 2 -3. Result. A thrombus
recanalization assessment: good and full in the I group in 1 month it is taped at 60, 1%, in the II group at
22% cases. The tendency to direct correlation of indicators of MTs and recanalization of a thrombus is
taped; the last is more expressed at therapy rivaroksaban, in comparison with NMG+ warfarin that probably
is caused by difficulties of selection of an adequate therapeutic dose of warfarin at the out- patients. MTs
control takes less time, than INR control and allows at an insufficient level of hypo coagulation in time or
to enlarge a warfarin dose, or to change anticoagulant.
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BJIMSIHUE CBETOBOI'O IECUHXPOHO3A HA TOYEYHBIN KPOBOTOK
AnTonoBa B.M., 3noouna O.B.

®OI'bOY BO «Caparosckuii IMY um. B.W. PazymoBckoro» Munsapasa Poccun, . Capatos,
Poccuiickas ®enepanus

Ilens paGoOTHI: M3YyUNTh BIHMSIHHE CBETOBOTO ECHHXPOHO3a Ha BHYTPHOPTaHHBIA KPOBOTOK MOYEK B
SKCIIEPUMEHTE.

Mertonb! uccienoBanus. Bee akcriepiMeHTaIbHBIE NCCIEIOBAHNS OBIIH BBHITTOJHEHBI B COOTBETCTBHUH C
KeneBckoil koHBeHIMEN M XEJIbCUHCKOM JeKiapalyeil 0 T'YMaHHOM OTHOLIEHUM K >KMBOTHBIM, a
TaK)Ke MOCJE pa3pelicHuss KOMHUTETa 10 3THUKE. Pa3BUTHE CBETOBOTO NECHHXPOHO3a Y OCIBIX KPBIC
BBI3BIBANIM BO3JICHCTBHEM KOMOWHAIIMM E€CTECTBEHHOTO B JIHEBHOE BpeMS W HCKYCCTBEHHOTO
OCBEIICHUS B HOUYHOE BpeMsI CyTOK. Cpe3bl MOYEeK TOTOBUIIU IO CTAaHJAPTHON METOIUKE M OKPAITUBAIH
TeMaTOKCHJIMHOM M 303MHOM. KOHIIGHTpaIHI0 KaTeX0JaMHUHOB B KPOBH OMPEICIISUIH 110 aJcopOLuu Ha
pUTpoLUTaX HUTOXUMUYecKUM MetonoM A.M. Mapnaps, J.I1. Knaguenxo.

Pesynpratel. B kopkoBbix HedpoHax B mepuony ¢ 1 mo 21-e CyTKM JKCHEpHMEHTa OTMEUYaeTCs
CTaTUCTHYECKH  3HAYMMOE  yBenudeHwe mpocBera  kamcynel  UlymisHckoro-boymena  u
MIPOTPECCUPYIONICEe YMEHBIIICHUE IUIOMAAN COCYJUCTOTO MydYKa. DTO MOXKET OBITh BBI3BAHO PE3KUM
BBEIOPOCOM KaTeXxOJIaMHUHOB, KOJHMUYECTBO KOTOPHIX yBeNWYHBaeTcs B 4 pa3a Ha 1-e CyTKH, HECKOJIBKO
camxkaercss K 10-M u cHOBa moBBImIaeTcs K 21-M cyTkam »3KcnepuMeHta. B ximyOoukax
IOKCTaMeTyJUIAPHBIX He(PPOHOB HE OOHAPYKEHO 3HAYMMBIX MOp(doornyecKkux n3MeHeHuit Ha 1 u 10-¢
cyTku dkcriepuMenTa. K 21-M cyTkam B KiyOOYKax FOKCTaMeTyJUISIPHBIX He(POHOB PETUCTPUPYETCS
JIOCTOBEpHOE yBennuYeHue mpocsera Karcyisl lllymnsHckoro-boymeHna, HO mpu 3TOM OTMeEYaeTcs
TEHICHIUS K YBEIMYCHUIO CPEIHEH IUIOMIanud COCYAMCTOTO IydyKa, YTO B COBOKYIHOCTH OTpPa’KaeT
yBenudeHne (QuiubTpanuu. OTO CBUAETENBCTBYeT 00 akThBanmuu K 21-M CyTKaM JIeCHHXpPOHO3a
ayTOPETYIATOPHBIX MEXaHMW3MOB, O0ECIEeUMBAIONINX IIepepachpesielieHHe MOYeYHOrO KPOBOTOKA B
IOKCTaMey/UIAPHBIX He(POHAX U BOBJICUCHUH MX B MPOIECC (DUIIBTPALINY.

3axmouenue. Hapyienue ¢a3oBoii apXUTEKTOHUKHU ITUPKAIHMAHHON CHCTEMBI MPUBOANUT K Pa3BUTHUIO
3HAQUUTENbHBIX HW3MEHEHUH TMOYEYHOM TIEeMOAMHAMUKHU, pPEaIU3yeMbIX B CTAaIUU BPEMEHHOIO
paccoriacoBaHusl ¥ (PYHKIMOHAIBHBIX HAPYIICHHH MPEUMYIIECTBEHHO 3a CUET Cla3Ma MPUHOCSIIIX
apTepuol TOJA BIUSHUEM KaTeXOJaMHHOB, & B CTAJUI0 CTPYKTYPHBIX HAapyIIEHUN IOMOIHSEMOM
aKTUBALIMEW ayTOPErYISITOPHBIX MEXaHU3MOB U IEpepaclpefesieHUEM KpPOBOTOKa B  IOJB3Y
IOKCTaMeNyJUIIPHBIX HE(PPOHOB.

THE INFLUENCE OF LIGHT-INDUCED DESYNCHRONOSIS ON INTRARENAL
BLOOD FLOW

Antonova V.M., Zlobina O.V.

Saratov State Medical University

The aim of this study was to investigate the effect of light-induced desynchronosis on the intraorganic
blood flow of the kidneys in white rats.

Methods of research. The development of light-induced desynchronis in laboratory animals was
achieved by a combination of natural daytime and artificial light at nighttime. The sections of the
kidneys were stained with hematoxylin and eosin. The level of catecholamines in blood was evaluated
by their absorption on red blood cells, that were detected by histochemical staining.

Results. Light-induced desynchronosis caused a decrease blood flow in cortical nephrons in all period
of experiment that was associated with increased catecholamine level in blood. At 21% day of the
experiment signs of increased filtration in juxtamedullary nephrons were found.

Conclusion. In a stages of temporary disorganization and functional disorders of the light-induced
desynchronis changes in renal blood flow characterized by its reduction caused by
hypercatecholaminemia predominantly in cortical nephrons. In a phase of structural disorders
intrarenal blood flow distributed to juxtamedullary nephrons that demonstrated activation
autoregulatory mechanism of kidneys hemodynamic.
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OCOBEHHOCTHU ®YHKIIMOHUPOBAHHUA MUKPOLUPKYJIAIIUU U EE
PE3EPBHBIX BO3MOKHOCTEM VY JIETEHM OT 8 JIO 11 JIET

ba6ommua H.B.

SpocnaBckuil rocyJapcTBEHHBIN negarornueckuil yausepeutet uM. K. JI. Ymmackoro,
Spocnasns, Poccust

Heab: oneHUTHh QYHKIIMOHUPOBAHNE MUKPOIUPKYJISAIMH U €€ Pe3epBHBIE BO3MOXKHOCTH Y JIETel OT 8
no 11 mer. Martepuansl U MeToAbl McciefoBaHusl. B uccienoBaHuu ObUTH BKIIIOYEHBI JETH
MJIQJIIIETO MIKOJIEHOTO BO3pacTa: NeBouku (n=23) u Manpuuku (n=22). O6cnenoBaHue MPOBOIIOCH B
2013 u 2016 romy c ydacTHeM OJHOW M TOW JK€ TPYIIBI JOOPOBOJIBIEB. METONOM Ja3epHOI
JOTIIEPOBCKON  (UIOyMETpUH  OICHWBAIM:  TOKazaTenb  MuKponupkymsmum — (IIM),  ero
CPEIHECKBAAPATUUHOE OTKJIOHeHHE W K0o3(duiment Bapuaruu (Kv). C moMoinpio BelBIeT-aHAIN3A
pacCUMTHIBAIM  XapaKTEPUCTUKW PA3JIMYHBIX PETYIATOPHBIX MEXaHW3MOB MHKPOIMPKYISAIAN
(’HIOTENMMANTEHOM, HEWpPOTEHHON, MHOTEHHOW, a TakKKe IbIXaTelIhbHOW WM cepaeuHoil mpuponsl). C
LIENbI0 HCCIIEIOBAHNSA PE3ePBHBIX BO3MOXKHOCTEH MHKpPOKPOBOTOKA HCIIONB30BATIHM JBIXaTEIbHYIO
($yHKUNOHAIBHYIO TTPoOy. Pe3yabTaThl. BpII0 BRISBICHO yBENUUEHHE OKA3aTENsl MUKPOLUPKYIISILIUA
y neBodek 3a 3 roma Ha 29% (p<0,01) m oTMedeHa TEHACHIUS K YBEIUYEHHIO 3TOTO MOKa3aTens y
ManpunkoB Ha 21% (p>0,05), dYro CcBHUAETENBCTBYET O CYIIECTBEHHBIX W3MEHEHHSAX B
(OYHKLIMOHUPOBAHUU  PETYJIATOPHBIX  MEXaHHU3MOB  MHKPOCOCYAMCTOrO  pycia.  Benumuusb
Heiiporennoro (HT) m mmorenHoro (MT) KOMIIOHEHTOB TOHYca MHKPOCOCYZOB YMEHBIIWIHCH Y
neBouek Ha 16% (p<0,05) m 30% (p<0,001), y mampumkoB — Ha 16% (p<0,05) m 24%
(p<0,001),cOo0TBETCTBEHHO, YTO CBUAETEIHCTBYET O CHMKEHHU TOHYCA PE3HCTUBHBIX MHUKPOCOCY/OB
u obecrieynBaeT MOBBIIICHUE HYTPUTUBHOTO KPOBOTOKa. B 00eux rpymmax 3a mepuoja HaOIoAeHUs
BO3POCIH 3HaYEHHUS] HOPMHUPOBAHHBIX aMIUIHTY/ KOJeOaHWI aKTHBHBIX M ITACCHBHBIX PETYISTOPHBIX
pUTMOB. Ba30KOHCTPHKTOpPHBIA OTBET IpPH IBIXaTENbHOW (QYHKIMOHAIBHOH mpobOe 3aBUCUT OT
COCTOSIHMA BeretaTuBHOW perymsanuu. C BO3pacTOM YBEJIWYWINCH PE3EPBHBIE BO3MOXKHOCTH
MUKpoKpoBoToka (Ha 27,3%, p<0,01) y neBodek, B Tpylne MaJbYMKOB PE3EPB KaMWLIIPHOIO
KPOBOTOKa JIOCTOBEpHO He HM3MeHmicsI. B o0emx Tpymnmax OTMedanoch YIJMHEHHE BPEMEHHOTO
HMHTEepBaja OT MOMEHTa JOCTH)KEHHS MHHUMAJIBHOTO 3HA4YeHHs IOKa3aTelsl MUKPOLUPKYJSILHUU 10
BOCCTAHOBJICHHUS JBIXaHUS, YTO YKa3bIBAJIO HA IUIABHOE BOCCTAHOBIIEHHE MEP(y3HU MOCTE 3aJACPIKKH
IBIXaHAA 10 WCXOMHOTO ypoBHS. BbIBoA. Pe3ynbTaTsl NMPOBENEHHOTO HCCIIEIOBAHUS ITO3BOJISIFOT
3aKJIIOYUTh, YTO B Bo3pacTe OT 8 10 11 JeT UMEeIoT MECTO He TOJIBKO BO3PACTHBIE OTIMYHS TapaMeTpPOB
MHUKPOLMPKYJISIIAK, HO U CPOPMUPOBABILKECS 32 3TOT IMEPUOJ MOJOBBIE OTIMYMS B CTaHOBJICHUU
CUCTEMBI MUKPOIMPKYJIAINNN U €€ PE3EPBHBIX BOZMOKHOCTEH IPH Mepexo/ie 0T MJIAIIIET0 IIKOJIEHOTO
K ITOJIPOCTKOBOMY BO3pacTy.

THE PEQULARITIES OF FUNCTIONING OF THE MICROCIRCULATION AND
ITS RESERVE CAPACITY IN CHILDREN AT THE AGE FROM 8 TO 11 YEARS
Baboshina N.V.

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

The aim of the study was to assess the peqularities of functioning of the microcirculation and its
reserve capacity in children aged from 8 to 11 years. Two groups of children: girls (n=23) and boys
(n=22) were enrolled in this study. The evaluation of the microcirculation state was performed twice in
2013 (at the age of 8 years) and 2016 (at the age of 11 years), using a LAKK-02 laser analyzer
(Moscow). To assess the adaptive capacity of the microcirculation respiratory functional test was
performed. It was found an increase of the index of microcirculation with age in girls; in boys these
changes were not statistical. The respiratory test showed an increase of capillary blood flow reserve in
girls, in boys it was unchanged. Thus, the study revealed age-related and sex dependent
transformations of microcirculation system and its functionality.
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JTUATHOCTHKA COCTOSIHUM CEPAEYHO-COCYJIUCTOM CUCTEMBbBI
METOJAMMU HEJIMHEVMHOM [IU®POBON OFPABOTKH CUT'HAJIA
JOIIVIEPOBCKOI'O UBMEPUTEJISI CKOPOCTH KPOBOTOKA

Bacapab M.A.*, Konnona H.C.*, Murpoxun B.H.*, Bacapab I[.A.**, ManueBcKuit I[.I[.***

" MockoBckuit roCyIapCTBEHHbIM TeXHUYECKUM yHHBepcuTeT uMm. H.D. baymana, r. Mockaa,
Poccus

“ OBI'Y3 benropoackas obnactHas knuHHYecKas 6onpHuIa CBarurens Moacada,

r. benropon, Poccust

" HUM o61meit matonoruu u natodusnonaoruu, . MockBa, Poccust

Ilenp pabOTHI. IMArHOCTHKA MATONOTUH CEPIEYHO-COCYIUCTOM CHUCTEMBl IO AAHHBIM BPEMEHHBIX
PAZIOB J1a3epHO¥ MOTICPOBCKOM (DIOyMETpuUH.

Metons! uccnenoBanus. PaccmaTpuBaeTcss IpUMEHHMOCTh ammapaTa TEOPUH Xaoca M HEeJTWHEHHOH
JUHAMHUKH B aHANIM3€ JaHHBIX JOMJIEPOBCKOTO M3MEPHUTEIIS JMHEHHON CKOPOCTH KPOBOTOKA C TOUYKHU
3pEHHA UX UCIOJIB30BaHMS IPU JAHATHOCTHKE TMATOJOIMH CEepAevYHO-COCYIUCTOM CHUCTEMBI U
MOJIICPIKKE MPUHSITHS PEIICHNH B KapAHOXUPYPTHH, B TOM YHCIIe HHTpaonepanuonHo. Obcyxnaercs
KBa3MIIEpUOJNYECKass MPHPOJAa CHUTHAJIOB KPOBOTOKA M NPHUMEHEHHE COOTBETCTBYIOIIETO
HCCIIEIOBATEJIBCKOTO ammapaTa K uX o00pa0oTke, BKIOYas IOCTPOCHHE ABTOKOPPEISILIMOHHBIX
¢ynkuuit (AK®) curnanos. [IpoBoauTcs uccienoBaHUE ATTPAKTOPOB JWHAMUYECKHUX CHUCTEM IPH
NOCTpOeHUH  (a30BBIX HOPTPETOB 1O  TakkeHCy ISl  pa3iMYHbIX THUIOB  KPOBOTOKA
(MMKpOLUPKYJIATOPHBIN, HeprudepruuecKuil, KOPOHAPHBII) KaKk B HOPME, TaK U IIPHU HaTOJIOTHH.
Pesynprarel.  IlpuMeHeHHE aBTOKOPPENALMOHHOTO METOJa K aHalIu3y HCCIelyeMbIX CHUTHAJIOB
MO3BOJIMJIO C TOCTATOYHON TOYHOCTBIO KOHTPOJUPOBATH JUIMUTEIBHOCTh CEPACUHBIX LIMKIIOB, a TaKXKe
00HapyXHUTh CyIIecTBeHHbIe pa3nuuusg Buaa AK® curHasoB HOPMaJbHOTO U IAaTOJIOTMYECKOTO
KpoBoToKa. Ilpu aHammse cepre4HOro puTMa MO AAHHBIM MHUKPOLMPKYJISTOPHOTO KPOBOTOKAa OBLIO
MOJITBEPKACHO, UTO B HOPME XapaKTepHBIM SBIISETCS CTPAHHBIN aTTPAKTOp C PAaBHOMEPHOM KapTHHOM
¢da3zoBoro mopTpeTa W mpeodiamaHWEM OSJUTMIICONOAOOHBIX LHWKJIOB. B ciaywae kakux-muoo
JUCcyHKIMN IPOUCXOANUT U3MEHEHHE CTPYKTYPHI (Pa30BOro NOpPTpeTa B CTPOHY €ro FT€OMETPHUECKOr0
YIOPOILEHHUS U C MOSBIEHUS «KOH(MIMKTHBIX» LUKIOB. BMecTe ¢ TeM OBUIO MOKa3aHO, YTO B Clyyae
KOPOHapHOT0 KPOBOTOKA, KOTOPBI HMEET SPKO BBIPAKEHHYIO IHUKIMYHOCTh II0 CPAaBHEHHUIO C
MHUKPOLIMPKYJISITOPHBIM KPOBOTOKOM, aTTPAaKTOp B HOPME, HAaoOOpOT, KBa3HIEPHOAWYECKUH, NpHU
MaTOJIOTUH K€ — CTPAHHBIH.

3aximoueHne. MareMaTHUeCKHEe pacueTbl M MOJEIMPOBAHME METOAAMU HETWHEMHON IUHAMMKH
MO3BOJIAIIOT OoJiee HArVIAHO CPaBHUTH HCXOAHbBIE M OjIaronpuoOpeTeHHbIE B pe3yjbTaTe JICUCHUS
KpHUBbIE KPOBOTOKa B KOPOHAapHBIX aprepusax. Ilocie xupypruueckoro BMEIIATEIbCTBA OTMEUAETCS
U3MEHEHUE HE TONBKO (HOpM KPUBBIX KPOBOTOKA M €Tr0 pPacdyeTHBIX Moka3zareneil, Ho U Buga AK®
CHUrHasa, a Takxke (pa3oBBIX MOPTPETOB.

DIAGNOSIS OF STATES OF THE CARDIOVASCULAR SYSTEM USING
NONLINEAR DIGITAL SIGNAL PROCESSING OF THE DOPPLER BLOOD FLOW
VELOCITY METER DATA

Basarab M.A.*, Konnova N.S.*, Mitrokhin V.N.*, Basarab D.A.**, Matsievskiy D.D.””*

" Bauman Moscow State Technical University, Moscow, Russia

" St.loasaf's Belgorod Regional Hospital, Belgorod, Russia

" Research Institute on General Pathology and Pathophysiology, Moscow, Russia

The use of nonlinear digital signal processing methods applied to the Doppler blood flow velocity
sensor data for the diagnosis of the states of the cardiovascular system is considered. The systems with
different types of blood flow (microcirculatory, peripheral, coronary) are studied on the base of the
autocorrelation method and the analysis of phase portraits by Takens. The difference between the
received autocorrelation function (ACF) of signals and scatterograms for the cases of normal and
pathology blood flow is shown. The features of the coronary blood flow are discussed with respect to
the results obtained with the use of the studied methods.
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OILIEHKA MUKPOLIMPKYJIATOPHBIX U3BMEHEHHWHA Y CIOPTCMEHOB
PA3JIMYHBIX CIIOPTUBHBIX HATIPABJIEHU I

bepexanckwii I[1.B.*, Mapuenko A.C.**, HazapoB A.A.**

* T'bY3 MO «Epmmosckas amOynatopus», ¢. Epmoso, Poccust

** MyHununaibHOe OI0/KETHOE yUpexkaeHue crnopra, CrioptuBHas mkoja «EproBoy,
c.EpmoBo, Poccus

[lenb: OLIEHUTHP MUKPOLMPKYJISITOPHBIE U3MEHEHUS y CIIOPTCMEHOB Pa3IMUYHBIX CHOPTHUBHBIX
HamnpaBlIeHUN [UId pa3pabOTKH JONOJHUTENbHBIX IapaMeTpOB OLEHKH (u3nyeckod Hu
(YHKIIMOHATILHON CTIOPTUBHON OPHEHTALUH.

Kax u3BecTHO, B yCIIOBUSAX MBILIEUHOTO MOKOs paboTa BCEX CUCTEM OpPraHM3Ma HallpaBlieHa
Ha nojjiep)kaHue romeoctasa. OCHOBHOE 3BEHO TNOJJEp)KaHHs TOMEOCTa3a SBISETCS —
MUKPOIUPKYIATOpHOE pycno. [lpu perymspHpIX (QHU3HMUECKMX HArpy3Kax MpPOHCXOISAT
U3MEHEHHS B MUKPOLIMPKYJISATOPHOM pyciie, 00yCIOBICHHbIE HEOOXOAMMOCTbIO OKCUT€HAIH
OpraHM3Ma Ha ONTHMAaJIbHOM YPOBHE, IPUBOJSIIEE K NOCTOSHHOMY M3MEHEHHIO TOMEOCTa3a.
W B 3aBHCHMOCTH OT KauyecTBa M KOJMYECTBA 3TUX (PU3MUECKUX HArpy30K — MPOUCXOIUT
MHAMBUAYaIbHOE peMoenupoBanue kanuuisipHoro 3seHa CCC.

bruto ocmotpeno 45 cnopremenoB ¢ 12 no 18 net Bbicokoii kBanudukanuu. O0cie10BaHIIO
MOJJICKATY JIMIA CIEAYIOLMX CIOPTUBHBIX HampaBieHWil: Oer Ha JUIMHHbIE AUCTAHLIUU U
AeDKHBIA criopT (1 rpymma), Tsbkenast atietuka u urypHoe kartanue (2 rpynmna). beum
BBIOpAHbl CXOXKME CIOPTUBHBIE CHELMATU3aLUU, AJS TOT0, YTOOBI MUKPOLMPKYJISTOPHBIE
napaMeTpel HMMeIM cXoxkue Mop¢odyHKIMOHANbHEIE ocoOeHHOcTH. (OOcienoBaHue
MIPOBOAMIIOCH B IEPHOJ] BHICOKONW HWHTEHCHUBHOCTU CIIOPTUBHBIX TPEHUPOBOK, B COCTOSHUU
1oKosi B TeueHue 20 MuH.

VY crnopTcMEHOB 3aHMMAIOIIUXCS LUKIMYeckuMH Bugamu criopta ABK Obun Huxke, ueM y
MIpeICTaBUTENeH CUIOBOTO criopTa, cooTBeTcTBeHHO 0,53+0,14 u 0,81+£0,1 (p<0,05), 3a cuer
BBIPAKEHHOW TMIISITALIMY BEHYJSIPHOTO OTJeNa KalWUIIPHOTO pycia. DTO CBSI3aHO C TEM, YTO
IIPU Pa3BUTUU BBIHOCIMBOCTH (YHKIIMOHAJIBHBIE PE3EPBBI OpraHU3Ma IepecTpauBaroTCs Ha
aHa’pOOHBIM MexaHuM3M oOecnedyeHusd. Y CIHOPTCMEHOB AalMKIMYECKUX BHUAOB CIOpTa
oTMeyanach 0Oojiee BBICOKAsh CKOPOCTh KamwuisipHoro kpoBoToka 580,834+40,5 mxm/c, B
otimumre ot Mapadonmes - 515,83+24,5 MKM/c, Tak k€ y CHIIOBBIX CIIOPTCMEHOB OTMEYaIOCh
yBEJIMYEHUE KOJIMYECTBA KalWIISIPOB M aHACTOMO30B B Habmogaemoii 3oue (1= 0,64). UCC B
1 rpynne 6142,5 yn/mun, Bo 2 rpymme — 82+4 ya/muH. Jlnamerp apTepualbHOTO OTIENa
kanmuuisipoB B 1 rpymnme 5,340,19 Mk, Bo 2 Gonbiie 7,05+0,25 mxM, BeHyasipHOrO 9,95+0,2
MKM, BO 2 rpytre — 8,6+0,1 Mkm. BeisiBJIeHHBIE H3MEHEHUSI, BO3HUKAIOIINE HETIOCPEICTBEHHO
BO BpEeMs MBIIIEYHOHN JAEATEIILHOCTH, COXPAHSIOTCA B OPraHW3ME KaK CIEICTBUE U IOCIE ee
okoHuaHus. HakannuBasich B T€UE€HUE JUIUTEIBHOIO BPEMEHHU, OHU MOCTEIIEHHO MPUBOST K
(dbopMHpoBaHHUIO O0J€€ SKOHOMHOIO THIIa PEarupoBaHUsl MUKPOCOCYI0B, YTO B CBOIO OYepeib
MOJKET SIBJISITHCS KPUTEPUSAMHU (QYHKIIMOHATIBHONW CHOPTUBHOM OPUEHTAIMH CIIOPTCMEHA.

EVALUATION OF MICROCIRCULATOR CHANGES IN SPORTSMEN OF
VARIOUS SPORTS DIRECTIONS

Berezhanskiy P.V.*, Marchenko A.S.**, Nazarov A.A.**

* Ershovo clinic, Ershovo; ** sports school «Ershovo», Russia

Materials and methods: we observed 45 athletes from 12 to 18 years old: marathon runners,
skiing, weightlifting and figure skating. Results: at the athletes group 1, the expressed
morphological violations of the microcirculator course were noted: 1) increase in diameter of
venous part of capillaries from 5,3+0,19 mem; 2) reduction of arteriolo-venulyarny coefficient
from 0,253; 3) reduction of the speed of blood flow from 515,83+24,5 mcm/sec.

64 MUKPOLMPKYTIALMA N TEMOPEONOINA



MWKPOLIMPKYNALINA

SHJOTEJUNM-:3ABUCUMAS BA3SOINJIATAIIUS B DKCIIEPUMEHTE;
HPEOBJAJJAHUE BJIIUAHUA BASOAKTUBHbBIX BEIIECTB B 3ABUCUMOCTH
OT PASMEPA COCYJA

Bacuna E.1O., Jlooos I'.1., Manaxosa 3.J1., Ipikans A.A., Bnacos T./I.

[Tepserit CankT-IleTepOyprekuil rocy1apcTBEHHBIN MEIUITMHCKUN YHUBEPCUTET UM.aKal.
W.I1.ITaBnoBa, UucturyT dusnonorun um.M.I1.ITaenoa PAH Canxkr-IlerepOypr, Poccus

Iemu paboter: 1. Co3maHme OKCIEPUMEHTATBHOM MOACINM HWCCICNOBAHUA DHIAOTEITHAIBHON
Bazoaunatauuu. 2. OLEHKa BKJIaJa KaXJOTO0 Ba30aKTHBHOIO BEIIECTBA B OJHAOTEINH-3aBUCHUMYIO
Bazoamnatanuoo. 3. OneHka mnpeoOnamaHus BIUSHUS Ba30aKTHBHBIX Be3eCTB (MOHOOKCHIA a30Ta
(NO), sHmorenuanpHOTO TUTIepHOIpu3ytomiero dakropa (EDHF) n mpocranukiimaa) B 9KCIIEpUMEHTE
B Pa3IMYHBIX 00JIACTSIX COCYIUCTOTO pycia. Metoasl uccienoBanus: Vcmonp3oBanmuch Kpeickl WKY
(Wistar-Kyoto) cammer 16 nemenms, Bec 320-350 r. (7 xuBotHBIX). MccrnenoBaHus mokasaresei
MUKPOLUPKYJSIUA TTPOBOAMINCH TPH TOPMOIIA HOHO(POPETHUECKOTO BBEIEHHUS Ba30AKTHBHBIX
BEIECTB. DHAOTEIHH-3aBUCHMYIO Ba30AMIATAIMIO BEI3BIBAIIM HOHO(DOPE30M PacTBOPA alleTUIIXOJIHHA.
Bnokana oxcuna a3ota, npocranukiauna, EDHF - npousBoaumics nonodopezom pactBOpoB HUTPO-L-
apruanHa (LNNA), muknodenaka Harpus, TterpadTiiaMmMmonust xiopuaa (TEA), cooTBeTCTBEHHO.
TxaneBass mepdy3us H3MepsUIach € TOMOINBI0 TMPUOOpa BBICOKOYACTOTHOHW Jomruieporpaduu
«Munumakc-Jlonmnep-K» B Teuenne 7 muH. Taxke HTPOBOAMINCH HCCIEIOBAaHHUA SHAOTENNM-
3aBHCHMBIX DPEaKIMii Kojer OpIOIIHON aopThl M BEpXHEW OphDKEeYHOW apTepHH B MPUCYTCTBUHU
BBIIICTICPCUNCIICHHBIX ~ OJIOKATOPOB B pa3HBIX KOMOWHAmWaX in  vitro. Pe3ynbpTaTtel: Ha
SKCIIEPUMEHTAIBHOM MOJEH TOJIy4eHa JOCTaTOYHO YEeTKas 3aBUCHMOCTh NMPEoONagaHus BIUSHUSI
Ba30aKTHBHBIX BEIIECTB B 3aBUCHMOCTH OT OO0JaCTH COCyAMCTOro pycna: B aopre O3B/l Opuia
o0ycIoBlleHa MPEUMYYIIECTBEHHO OKCHJIIOM a30Ta, B BEpXHEH OpbDKEedHOH apTepun BoO3pacraia
pons EDHF. B cocyaax MUKpOLMPKYJIATOPHOTO pycila MAKCUMAaJIbHbIE U3MEHEHUS TaK)KE OTMEYAIINCH
npu Oonokage EDHF. Jlannas auHaMuka HaOMoJanach B paHee MPOBEACHHBIX HAMH HCCIICAOBaHUSX
PEaKTUBHOCTH COCYJIOB KOXH Y YEIOBEKa.

ENDOTHELIUM-DEPENDENT VASODILATION IN THE EXPERIMENT, THE
PREDOMINANCE OF THE INFLUENCE OF VASOACTIVE SUBSTANCES IN THE
DEPENDENCE ON THE VESSEL DIAMETER

Vasina E.Yu,. Lobov G.I., Z.L Malakhova, Dykan A.A, Vlasov T.D

The First Pavlov State Medical University of St. Petersburg, Pavlov Institute of Physiology,
RAS St. Petersburg, Russia

Goals of work: 1. Creation of an experimental model for the study of endothelial vasodilation. 2.
Evaluation of the contribution of each vasoactive substance to endothelium-dependent vasodilation.3.
Assessment of the prevalence of the effect of vasoactive veses (NO), endothelial hyperpolarizing
factor (EDHF) and prostacyclin) in experiments in various areas of the vascular bed. Methods: Wistar-
Kyoto rats (7 animals). Studies of microcirculation parameters were carried out with the puncture of
iontophoretic introduction of vasoactive substances. Endothelium-dependent vasodilation was caused
by iontophoresis of the acetylcholine solution. Blockade of nitric oxide, prostacyclin, EDHF - were
produced by iontophoresis of solutions of nitro-L-arginine (LNNA), diclofenac sodium,
tetraethylammonium chloride (TEA), respectively. Tissue perfusion was measured using a high-
frequency dopplerography " for 7 min. Endothelium-dependent reactions of the abdominal aortic rings
and the superior mesenteric artery were also studied in the presence of the above blockers in various
combinations in vitro. Results: on the experimental model, a rather clear dependence of the
predominance of the influence of vasoactive substances was obtained depending on the region of the
vascular bed: in the aorta, the EDVD was mainly caused by nitrogen oxide, the role of EDHF
increased in the superior mesenteric artery. In the vessels of the microcirculatory bed the maximum
changes were observed with EDHF blockade. This dynamic was observed in earlier studies of the
reactivity of the skin vessels in humans.
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OCOBEHHOCTHU UBMEHEHU ®YHKIIUA MUKPO- U
MAKPOILUPKYJATOPHOI'O PYCJIA B YCJIIOBUAX CUCTEMHOI'O
BOCHAJVINTEJIBHOTI'O ITPOLUHECCA ITPU PEBMATHYECKUX BOJIE3HAX
Bunorpanos A.A., Bunorpanosa H.A., Macuna WU.B., Emanyitnosa H.B.

OI'bOY BO fpocnaBckuii rocy1apCTBEHHbIM MEAUIIMHCKUN YHUBEpcUTET Mun3apasa PO
r.fIpocnasib, Poccus

Lenp paboThI: ONpEeREIUTh OCOOCHHOCTH (PYHKIHMOHAIBHOTO COCTOSIHUSI MHKPO- UM MAaKpOLHUPKYJISTOPHOTO
COCYIMCTOTO pycia y O0JIBHBIX CHCTEMHBIMHU peBMaTndeckuMu 3adoneBanusivu (CP3).

Meronsl  uWccnenoBaHusi:  obcienoBano 213 maumenta  peBmaruuyeckoro mpoduisi: 20 OOMBHBIX
remopparudeckuM BackyiautoM (I'B), 20 — oOnurepupyrommm tpombanruurom (OT), 10 — y3enkoBsiM
nonuaprepuntoM (YII), 15 — necnenuduueckum aoproaprepuntoM (HAA), 25 GONBHBIX CHCTEMHON KpacHOM
Bomryankoi (CKB), 20 6ompHbIxX cuctemuol ckneponepmueii (CCJI), 103 manueHTa ¢ peBMaTouIHbIM apTPUTOM
(PA). OuenmBanuce sHpotenuiizaBucumas (93BJl) u supotenmitnesaBucumas (DHBJI) Bazoammararmst mo
momudunuposanaomy Metony D.Celermajer, KWUM  commeix aprepuii, 3XO-KC, wuccrienoBanue
reMopeoJsiorndeckoro mpoduist (o Meroguke mpodeccopa A.B.MypaBpeBa), KOHIEHTpamus aHTHI'CHA
Bunnebpanna, *MMyHOJIOTHIECKUH ITPOQHITD.

Pesynerater: V marmmentoB ¢ HAA, VII u CKB 6pu10 Hanbosee BeIpakeHHOE M3MEHEHHE KOMIUIEKCAa HHTHMA-
meana (0,96+0,3 mm, 0,84+0,32 mm u 0,86+0,29 Mm). PeakTrBHOCTH IJIeueBON apTepruu OblIa BO BCEX IpyMIax
cucteMHblx BackyiuToB M CKB wmu3menena (camwxenme O3BJl <10%), B Haumbojee TXKEIBIX CIydasx
COIIPOBOXKAASICh MapagoKCaNbHOW Ba3oKOHCTpHKHueH (wacto y mammeHToB HAA (80%), YII (33%) m OT
(25%)). Y GonbHbIX PA ¢ cuCTeMHBIMU TIPOSIBJICHHUSIMU B OOJIbIIEH CTENEHH HapyLIEHbl MHUKPOPEOJOTHYECKUE
mokazarenu (ITA - 0,355 (0,320-0,398), Tk- 1,103 (1,073-1,109)), yem y OonbHbix PA 0e€3 CHCTEMHBIX
nposeienuit (ITA - 0,263 (0,240-0,303), Tk - 0,963 (0,957-1,068) (p<0,01). Hanuyrie cHCTEMHOT0 BOCHAJICHUS
KOPpEJUpYeT ¢ MUKPOLUPKYISATOPHBIMU NOKa3zaTessiMu. [10TOKOBbIE CBOICTBA KPOBU OKAa3bIBAIOT BHIPAXKEHHOE
BIMsSHHE Ha (PYyHKUIMIO SHAOTENHs, 00 3TOM CBUIETENBCTBYIOT B3amMmocBsizu Mexnay O3B/l u BK1 (1=-0,21;
p<0,05), BIT (r=-0,31; p<0,05); yposuem L[3K u BK1 (r=0,14; p<0,01), BK2 (r=0,22; p<0,01), BII (r=0,26;
p<0,05); yposaem VWFAg u BK2 (r=0,28; p<0,05), TTA (r=-0,69; p<0,05), Tk (r=-0,17; p<0,01).

3akmroueHne: OyHKINOHAIBHOE COCTOSIHUE MAaKpO- ¥ MUKPOIMPKYJIATOpHOTO pycna npu CP3 xapakrepusyercs
HapyIICHMSIMH ~ Ba3OMOTOPHOH  (YHKIMHM  SHIOTENHS, €ro IIOBPEXICHHEM W  B3aWMOCBSI3aHHBIMHU
MHKpPOPEOJIOTHYECKUMHI U3MEHEHUSIMU. BBICOKHI ypOBEHb MapKepOB BOCHAJICHUS, AIUTEILHOCTD 3a00ICBaHUS
XapaKkTepu3yoTcs 00sIee BhIPa)KEHHBIMU HAPYIICHUSIMUA 1 CHUKEHHEM PE3EPBOB COCYIHUCTOMN PETYIISALHH.

PECULIARITIES OF CHANGES OF FUNCTIONS OF MICRO- AND
MACROCIRCULATORY WOOL IN CONDITIONS OF SYSTEMIC
INFLAMMATORY PROCESS IN RHEUMATIC DISEASES

Vinogradov AA, Vinogradova NA, Masina IV, Emanuilova NV

Yaroslavl State Medical University of the Ministry of Health of the Russian Federation
Yaroslavl, Russia

OBJECTIVE: to determine the features of the functional state of the micro- and macrocirculatory vascular bed in
patients with systemic rheumatic diseases (SRD).

METHODS: 223 patients with rheumatic diseases were examined: 20 patients with hemorrhagic vasculitis, 20
with thromboangiitis obliteranse, 10 with polyarteritis nodosum, 15 with nonspecific aortoarteritis, 25 with
systemic lupus erythematosus, 20 patients with systemic sclerosis, 103 patients with rheumatoid arthritis.
Endothelium-dependent and endothelium-independent vasodilatation was assessed by the modified D.Celermajer
method, carotid intima media thickness, echocardiography, hemorheological profile (according to the method of
Professor A.V. Muraviev), vVWFAg concentration, immunological profile.

CONCLUSION: The functional state of the macro- and microcirculatory bed at SRD is characterized by
disturbances in the vasomotor function of the endothelium, its damage and interrelated microrheological
changes. A high level of markers of inflammation, duration of the disease are characterized by more pronounced
impairments and a decrease in the reserves of vascular regulation.
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MN3YYEHUE BJIMAHUSA I'EJISI HA OCHOBE ®JIOPUJI3UHA HA
AHTUTPOMBOTHUYECKYIO ®YHKIUIO DQHAOTEJINA COCYA0B KOXKHN
KPBIC C SKCIIEPUMEHTAJIbBHOM MOJIEJBIO IIOCJEOXOT'OBOI'O
MATOJIOI'HYECKOI'O PYBLIA

["am3senesa O.1O.

[IM®U — ¢punuan BoarI' MV, kadenpa dpapmakosoruu ¢ Kypcom KIMHHYECKON
dbapmakonoruu, [Iaturopck, Poccust

Leanb paGoThl: U3yUUTh BIUSHUE Tensd ¢ (IOPUA3MHOM Ha CTENEHb M CKOPOCTb arperanuu
TPOMOOIIMTOB, a Takxke ypoBeHb (akropa ¢on Bumnebpanga (VWF) Ha Moxpenu
[aTOJIOTUYECKOI0 pyOIa KOKU KPBIC MOCIE TEPMUUECKOTO 0XKOTa.

Metoabl ucciaenoBanmsi: VccrnenoBanust mnposeneHsl Ha 40 kpbicax-cammax Wistar,
pa3feneHHbIX Ha 4 TPYNIIBL: JIOXKHOONIEpUPOBaHHbBIE )XUBOTHBIE (JI/O), HeraTUBHBIN KOHTPOJIH
(HK),  oskcmepumeHnTanmpHblii  matosoruueckuit  pyben  (OIIP)+«KontpakTyGekcy,
OlIP+dnopunsus. Ilatonoruo mMoaenupoBajivd € MOMOIIBIO MEIHOM IJIACTUHBI IJIOLIAAbIO
Sem?, pazorperoii 1o 200°C, mpu skcnozunuu 40 ¢ Ha NPEIBAPUTEIBHO BBICTPUKEHHOM U
BBIOPUTOM y4YacTKe CIIMHBI KpbICH. MccnenyeMble 00bEeKThl HAHOCUIIM TOHKUM CJIOEM 2 pa3a B
JIeHb B TeueHue Heaenu. Ilo MCcTedeHHMM yKa3aHHOTO CpOKa OCYIIECTBISUIM OIpeJesieHHe
CTENEHH U CKOPOCTU arperanyu TPpoMOOLMTOB Ha JBYXKAHAJbHOM JIA3€PHOM aHaIU3aTOpe
arperaiuu TpomoonuToB «buonay u konuentpauun VWE arrimoTHHaIMOHHBIM METOIOM.
PesyabraTbl. CreneHb M CKOPOCTh arperaiuyd TPOMOOLIUTOB Y JIOKHOOIEPHUPOBAHHBIX
*KUBOTHBIX coctaBwin 1,50+0,037 ycn.en u 1,06+0,068 yci.eq, COOTBETCTBEHHO, a YPOBEHb
VWF - 90,8+1,924%. B pe3synbrare BOCHPOU3BEACHHOW TMATOJIOTUU Y IKHUBOTHBIX
YCTAHOBJICHO YBEJIMUYEHHE aHAIM3UPYEMBbIX IOKa3zaTeleil: CTeNneHb arperamud BO3pocia B
4,55 paza, ckopocTh arperaiuu — B 3,04 paza, a VWF — na 40,09%. Ilocne ucnonb3oBaHust
renst «KoHTpakTyOeKe» CTeNeHb U CKOPOCTh arperaluu J0CTOBEpHO yMeHbIMIuch (p<0,05),
cooTBeTcTBeHHO, Ha 21,38% u 12,73%, a VWF — na 7,12% no cpaBHEHHIO ¢ KpbICaMH, HE
HOJTYYaBIIUMH (HapMaKOJIOTHYECKYIO MOAJEPkKKY. Ilpu mpuMeHeHHH 3KCIepHUMEHTabHOTO
coctaBa € (QUIOPUJI3MHOM OTMEUEHO YJIYYIIEHHWE JaHHBIX IOKa3aTelel, MPEeBOCXOAAIIEe
TakoBoe B TIpymme mnpenapara cpaBHeHus (p<0,05): cremeHb arperanuu Obula HHUXKE Ha
22,69%, cxopocTts arperanuu - Ha 18,01%, a VWF — Ha 18,62% 1o cpaBaenuto ¢ HK.
3akmouyenue. Takum 00pa3oM, HcCCledyeMblii COCTaB Ha OCHOBE (PJIOPUA3MHA OKa3bIBAeT
MIOJIOKHUTEIBHOE BIMSHUE HA aHTUTPOMOOTHUYECKYIO (DYHKIIMIO SHIOTEIH, BBIpAyKAIOIIeecs B
CHIDKEHHM CKOPOCTM M CTENEHU arperauu TPOMOOLMTOB U CHIKEHHM KOHLEHTpaluu
dakropa dhon Buinebpanna, npeBocxosiiee JaHHbIE U3MEHEHUSI TIPU MCTIOIb30BaHUH TeIIs
«KonTpaktyOekc.

THE STUDY OF THE INFLUENCE OF GEL OF PHLORIDZIN ON
ANTITHROMBOTIC FUNCTION OF THE ENDOTHELIUM OF BLOOD VESSELS
OF THE SKIN OF RATS WITH EXPERIMENTAL MODEL OF POST-BURN
PATHOLOGICAL SCAR

Gamzeleva O. Yu.

Pyatigorsk Medical Pharmaceutical Institute of Volgograd Medical State University
Department of pharmacology with course of clinical pharmacology, Pyatigorsk, Russia

Studies have shown that the compound on the basis Phloridzin has a positive effect on
antithrombotic endothelial function in the simulation of pathological scar. Thus, there is a
decrease in the rate (22.69%) and extent (18.01%) of platelet aggregation and reduction in the
concentration of von Willebrand factor (18.62%) of compared to animals with pathology, that
exceeds these parameters after using the gel "Contractubex".
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NPUMEHEHHUE TEIIJIOBBIX NIPOBb B IMATHOCTUKE
MHUKPOLIUPKYJISITOPHBIX HAPYIIEHU PA3JIMYHOI'O TEHE3A
I'mazkoB A.A., Kymukos [I.A.

I'bY3 MO MOHUKH um M.®. Braagumupckoro, Mocksa, Poccust

BBenenue: l3BecTHO, YTO HCIIOJIB30BAHUE TEMIIEPATYpHOW NPOOBI MPH TMPOBEACHHUM JIa3CPHOU
noruiepoBckoi Guoymerpun (JIJID) mo3BonseT BBIABIATH CTATHCTUYECKH 3HAYMMBIE W3MEHEHUS B
KOXXKHOM Tmepdy3un y TMAalMEeHTOB C pPa3IUYHBIMH 3a0ojieBaHUAME: caxapHbiM auadberom (ClI),
aprepuanbHoi runeprensuei (Al) u ap. [Ipoba He craHAapTH30BaHA, HO KaK MPaBUJIO, UCCICIOBAHUE
mutes oT 20 no 45 MuHyT, natuuk HarpesatotT 10 40-45°C, ckopocTh HarpeBa coctasiseT B 1-2°C B
MUHYTY. JlaHHBIE METOAMKH 3aTPYAHUTEIBHBI U IPUMEHEHHUS B PYTUHHOW MPAKTUKE HE TOIBKO M3-
3a BBICOKOW JIMTENBHOCTH TIPOBEIEHHUS MHPOObI, HO M U3-32 HEAOCTATOYHOH JHAarHOCTHYECKOM
3HAUYMMOCTH BBISIBIISIEMBIX Pa3IAYUil.

Lenp padoThI: M3YYUTH BO3MOXXHOCTH COKPAIICHUS UITMTEIBHOCTH MPOOBI 3a CYET YBEIHMUYSHUS
CKOPOCTH HarpeBaHHsA, a TaKXKe OIEHWUTh TUArHOCTUYECKYI0 3HAYMMOCTh IapaMeTpoB KOXKHOU
nepdy3un B pa3IHyHbIE IEPUOJIBI IPOOHI.

MatepuaJsl 1 MeTOAbI: B nccienoBanne ObIO BKIIOUEHO 15 YCIOBHO 30pPOBBIX T0OPOBOJBLEB U
15 marmuenToB ¢ CJ] 2 tuma. KoxkHyro mepdy3uio perucTpupoBain ¢ MOMOIIbI0 KomIuiekcoB JIAKK-
02 u JIJAKK-TECT (HIIIT «JIA3BMAY). Jlatunku HakjIaAbpIBadd Ha JUCTAIBHONW YacTH TBHUILHOM
NoBepXHOCTH mpeamieubss. Harpesanue mpoBomwnu ¢ 32,2°C nmo 42°C B aByx pexumax: 2°C B
MUHYTY (MEUIEHHBI HAarpes, JieBasg pyKa) M MaKCHMajJbHas CKOPOCTh HarpeBa (OBICTpHIH Harpes,
mpaBasi pyka, Temreparypa B 42°C gocturaiach B TCUCHHE 5 CEKYH] C MOMEHTA BKIIFOUCHHUS HAarpeBa).
Pesyabrarbi: Kak ObICTpBIN, Tak W MENJICHHBI HarpeB MO3BOJWIMA BBISIBUTh CTaTHCTUYCCKH
3HAYNMBbIE Pa3NIN4Ms B KOXHOH MHUKPOIUPKYJISIHH MEXIY HCCIeIyeMBIMU TPYIAMH: pa3Indaics
ypoBeHb Tepdy3uH 3a TEpHoa AOCTIDKEHHS IUIaTO, IJINTEIHHOCTh IEpHofa aKTHBHOTO poOCTa
nep¢y3un. BeuTM BBIABIEHB HanOosee 3HaYMMbIE C MPOTHOCTUYECKOW TOUYKH 3PEHHS MapaMeTphl,
nojy4yaeMble  IMpPH  IMOCTPETUCTPALMOHHOH  00pabOTKE  JaHHBIX:  CKOPOCTb  M3MEHEHUS
MUKPOLUPKYJISIIUN B MOMEHT aKTHBHOTO pocTa nepdys3un u xkodddunueHT Bapuanuu nepdys3un 3a
MEepUoJ| JOCTHKEHUS TUIaTO. TpPaMIUOHHO PacCUMTBIBAEMBIN MapameTp: IUIOHIaab MOJ TpagHuKoM
nepdys3un, — TMoKa3adl MeHblIylo wuH(opMatuBHOCTh. Ilpm »ToM ROC-amanm3 He moKasan
CTaTUCTUYECKH 3HAYMMBIX PA3NYHA MEXIy PACUETHBIMH MapaMeTpaMu IpU OBICTPOM W MEICHHOM
Harpese. beutn 0OHapyKeHBI pa3Tuars 10 MOITy.

BbiBoabI: YBenndyeHne CKOPOCTH HArpeBaHUs HE CHIDKAET TUArHOCTUYECKYI0 3HAYMMOCTh TEIIOBOI
mpoOsl. [lapamerpamu ¢ HauwOonbINe MPOTHOCTHYECKOW 3HAYMMOCTBHIO SBISIFOTCS CKOPOCTb
W3MEHEHUS] MUKPOLMPKYJSAIMA B MOMEHT aKTHBHOTO pocTa nepdy3uu W KO3 UIIMEHT Baphalliu
nephy3un 3a Neproa JOCTHKECHUS TIATO.

HEATING TESTS IN THE DIAGNOSIS OF MICROCIRCULATORY DISORDERS
WITH DIFFERENT ETIOLOGY

Glazkov A.A., Kulikov D.A.

Moscow Regional Research and Clinical Institute ("MONIKI"), Moscow, Russia

Aim: to determine possibility of duration reducing of the heating test by increasing the heating rate
and to study the diagnostic significance of the parameters of skin perfusion in different periods of the
test.

Methods: The study included 15 healthy volunteers and 15 patients with type 2 diabetes. Skin was
heated from 32,2°C to 42°C in two modes: 2°C per minute (slow heating, left hand) and at the
maximum heating rate (fast heating, right hand, 42 ° C temperature was reached within 5 seconds from
the moment the heating was turned on).

Results: The increase of the heating rate does not reduce the diagnostic significance of the heating
test. Parameters with the greatest prognostic significance are the rate of change in microcirculation
during the period of active perfusion growth and the coefficient of perfusion variation over the period
of plateau achievement.
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MPEJIUKTOPHI HAPYIIEHUN CEPAEYHO-COCYJIUCTOM CUCTEMBI ¥
JIETEH C U3BBITOYHOW MACCOM TEJA U O)KUPEHUEM

Yepnas H.JI., T'ony6staukoBa E.B., Mackosa I'.C.,

SIpocnaBckuil rocy4apCTBEHHBIM MEIULIMHCKUN YHUBEPCUTET, Spocnasis, Poccus

Heas wucciaenoBanusi. OnpenenuTs NPEAUKTOPHl M paHHHE HApPYIICHUS CepAeYHO-COCYAMCTOM
cucreMsl (CCC) y nereli ¢ n30BITOYHON Maccoil Tena U OXKUpPEeHHeM It (POPMUPOBAHHS TPYII PHCKA
B pa3JIn4HbIE BO3PACTHBIE IEPHOABI IO (POPMHUPOBAHUIO W/WIIM HMPOTrPECCUPOBAHUIO OCIOKHEHHUH CO
CTOPOHBI CepJIla U COCYIOB.

MatepuaJsl u MeToabl. Hamu npoBeneHo kMHUKO-QYyHKIMOHATIBHOE oOcnenoBanue 78 nereit 7-18
JeT feTel ¢ M30BITKOM Macchl U OXKHpeHHueM. BceM neTsiM ObLIO MPOBEICHO aHTPOIOMETPHUUECKOE
(oenen UMT, OKpy>KHOCTHh Taluu, U30BITOK MAcChl Telia, KOJIMYECTBO XHUPOBOH Macca B COCTaBe
Tena) u QyHkunuoHampHoe obcnmenoBanue (UCC, CAJl, JIAJl, cyrouHoe mouutopupoBanue A]l,
oreHka (GyHKIUM SHA0TeNus tiedeBor aprepun, IX0-KC ¢ pacuerom UMMILK).

Pe3yabTaTbl. PacmpocTpaHeHHOCTh OTKIOHeHHH co cropoHel CCC y gerei ¢  OXHpPEHHEM
OTIpe/IeTsIach BO3PACTOM M TSKECThIO HYTPUTHMBHBIX HapymeHuil. Y gereit 7-10 mer B 8,2%
peructpupoBaiu nabuneHyo Al' (apTepuanbHyIo THIIEPTEH3HI0) U B 55,2% nuchyHKINIO SHAOTENHS
ruiedeBoi apTepuu. B Bozpacte 11-14 netr Al onpenensutaces B 2 pa3za gamie,y 17%, npuduem mpu 3-eit
CTENIEHU TSDKECTH OOJIE3HH y KaKIOro TpeTrhero pebenka Al xapakTteprsoBaiiach CTaOMILHOCTHIO
teueHus.Y 11% mkonpHuKOB 11-14 gjer peructpupoBanyd THUNEPTPOPUIO MHOKapAa JEBOTO
xenynouka (I'MJDK), a y 41,2% guchyskumioo >3HOOTENHs IuledeBo aptepun.JlertsM ¢
coxpanstomeiics crabmipbHOW Al OBIIO TIPOBEACHO MOJEKYISIPHO-TEHETHIECKOE HCCIICIOBAHUE
MOIMMOP(HU3MOB T€HOB, OTBETCTBEHHBIX 3a pa3BuThe Al'. JlocTOBepHO Hale onpeAennin CoueTaHne
TaKUX TOMO3UTOT 0 MYTaHTHOMY aJUIeI0, KaK peuentop 2-ro Tuma Juis aHruoreHsuHa Il c
aaruoreHsnHoreHoM (AGT704),(p=0,002) u mmuroxpomom P 450 ampmoctepon cuuTeTaszsl (CYP
11D2,-344), (p=0,01).

3akaoueHne. Y COBPEMEHHBIX UIIKOJBHUKOB 11-18 neT ¢ oxupeHHeM HMMeEeT MECTO BBICOKOE
pacrpocTpaHeHue HapyIIeHUH cep/ma u cocynoB. Oco0oro BHUMaHUS 3aClyKUBaloT et 15-18 rner,
y KOTOPBIX Jlake MpH U30BITOUYHON Macce Telna, onpenesuiack cradbunbHas AI(20%) u TMIDK-11%.
KomuuectBo nereit co crabumipHOl Al yBenMUMBAIOCh MPH HAPACTAHUH TSDKECTH OKHUPEHHSA, YTO B
cBOIO ouepens npuBomwio K (opmuposanutro I'MIDK y 33% npereil. CoueTaHne HECKOIBKHX
TOMO3HMIOT IO MYTAaHTHOMY ajiento reHoB Al moBelmaeT puck cTaOWnM3ali IMOBBILIEHHOI'O
COCYIMCTOTO TOHyca y Jered U mporpeccupoBanuss Al, dro TpebyeT mpoBEACHUS
NPOJIOHTMPOBAHHOTO MEIUIMHCKOrO HAOIIOAEHHS Uil PAacCMOTPEHHs BOIpoca O BBIOOpE U
Ha3HAUCHMHU IPENapaToB FUIIOTEH3UBHON TepaIuy.

PREDICTORS OF VIOLATIONS OF THE CARDIOVASCULAR SYSTEM IN
CHILDREN WITH EXCESSIVE BODY WEIGHT AND OBESITY

Chernaya NL, Golubyatnikova EV, Maskova GS,

Yaroslavl State Medical University, Yaroslavl, Russia

Purpose of the study. Identify predictors and early cardiovascular (CVD) disorders in children with
overweight and obesity to form risk groups at different age periods for the formation and / or
progression of complications from the heart and blood vessels.

Materials and methods. We performed a clinical and functional examination of 78 children 7-18
years of age with excess weight and obesity. All children underwent anthropometric evaluation (BMI,
waist circumference, excess body weight, fat mass in the body) and functional examination
Conclusion. Modern schoolchildren aged 11-18 years with obesity have a high incidence of cardiac
and vascular disorders.
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COCTOSIHUE MUKPOLIUPKYJIAIUU ITOCJIE UIIIEMUHAU I'OJIOBHOI'O
MO3TI'A Y KPbIC 110 JAHHBIM JIJI®- U OTO-METPUHA

INopmikora O.I1., IllyBaeBa B.H.

WNuctutyt ¢pusuonorun um. N.I1. [TaBnoBa PAH, Canxkr-IlerepOypr, Poccus

Leab wucciaeqoBaHusi: KOMIUIGKCHOE U3y4Y€HHE JWHAMHKH OCHOBHBIX I1apaMeTpOB
MUKpPOLIMPKYJISIIUM B KOpPE TOJOBHOTO MO3ra KpbIC B TeueHHWe 3 HeAenb I[oclie
KPaTKOBPEMEHHOU UILIEMHUH.

Marepuanbl 1 MeTOAbI HccaenoBanus. Mmemuro mo3ra y kpeic (Wistar, 240-320 1, n=52)
OCYIIECTBIISUITM TepekaTueM Ha 12 MUH 00eMX COHHBIX apTepuil C OJHOBPEMEHHOM
runorensueit (AJ] 4543 Mm pr.cT.) myTeM 3a0opa-penHy3uu KPOBH C TIOCTISAYIONIEH MOTHON
peundysueil 3a0panHoii kposu. [locTuiemudeckie N3MEHEHHUS UCCIIEIOBANIU B 5-TH TpyInax
kpeic (uepe3 1 ywac (I) u Ha 2, 7, 14 u 21 nenw (II-V) mocne uiemMuun) OTHOCHUTENBHO
nokaszareneil y MHTakTHbIX Kpbic. Meronom JIAD (JIAKK-M, HIII «JIA3MA», Poccus)
OTIPENIEIISITN CTATUCTHYECKUE XAPAKTEPUCTHKH TOKA3aTelsi MUKPOIUPKYIsauuu kposu (IIM:
M3MEHEHNUE T0TOKA KpOBH (mep(y3Hi) B CAMHALY BPEMEHH B 00beMe TKaHH OKOIO | MM’):
cpennee apudmernyeckoe 3HaueHue nepdysun (M), cpenHEeKBaApaTHYHOE OTKIOHEHHE
amMruuty bl konebanust kpoBoroka (CKO) u kosddunuent Bapuanuu (Kv), mokaspiBaromuit
COOTHOILIEHHE MEXAy nepdy3ueil TKaHW KpOBBIO W BEIMYMHONH €€ W3MEHYMBOCTH U
XapaKTepU3yIOIUi Ba30MOTOPHYIO aKTUBHOCTb MHKpococyoB. Mertogom OTO orneHuBanu
CPEIHMI OTHOCUTENIBHBIA YPOBEHB CaTypallid KPOBU MUKPOLUPKYISATOpHOTO pycia (SO;) u
nmokaszareinb 00beMHOro  KkpoBeHamonmHeHuss (Vr) Tkanu. PaccuuteiBanm  WHAEKC
OTHOCHUTENIbHOW TIep(y3MOHHON caTypallii KUCIOpo/ia B MUKPOKPOBOTOKE (Sm) M yaenpHoe
notpebnenue kucinopona TkaHbio (U). Pe3yiabTarbl. YCTaHOBIEHO, YTO OJHOKpaTHas
KPaTKOBPEMEHHAsI MIIEMHS MO3ra, HECMOTpPS Ha HM30BITOUHYIO Tepdy3Hio B TEPBBIA 4Yac
Moclie WIIeMHH, B 1EJOM TMPHUBOJUT K COXpaHSIOUIEMyCs Ha MpoTshkeHun 21 1HA
MOCTUIIEMUYECKOTO TEPUOoJIa yXYIIMICHHI0 MUKPOLUMPKYJISIIMA TOJOBHOTO MO3Ta 3a CUeT
YTHETEHUS! aKTUBHBIX MEXaHU3MOB PETYJISIIUN KPOBOTOKA U CHIDKEHUSI TOHYCa COCYIOB, YTO
COITPOBOKIAETCS 3aCTOEM KPOBH, CHIDKCHHEM TOTPEOJICHHs KHCIOPOAa MO3TOBOW TKaHBIO U
CHIDKEHHEM HACBIIEHUS! KPOBH KUCIOPOAOM. 3aKja4eHue. B kope roJ0BHOTO Mo3ra KphIC B
tedeHue 21 mHA mocne wmeMuu mnepdysus HEOJHOPOIHA: MEPBOHAYAIBHOE YIyYIlIeHUE
MUKPOIMPKYJISIIIUM  CMEHSETCS €€  YXYIIICHHWEM, COIMPOBOXKAAIOMIUMCS  CHIKEHHUEM
OKCHT'€HAIIMU TKaHW MO3Ta, YTO MOXET CTHMYJIMPOBAThH MOBTOPHBIE HIIEMUYECKHE WHCYIIBTHI.

Paboma noooeporcana Ilpoepammori Ilpezuouyma PAH 1. 1911, npoexm 0134-2015-0002

STATUS OF MICROCIRCULATION AFTER ISCHEMIA OF THE BRAIN IN RATS
BY DATA OF LDF- AND OTO-METRY

O.P. Gorshkova, V.N. Shuvaeva

I.P. Pavlov Institute of Physiology, Russian Academy of Science, St.-Petersburg, Russia.

In this work the dynamics of whole complex of key microcirculation parameters (tissue
perfusion, blood saturation and consumption of oxygen) in a cerebral cortex of rats, subjected
to transient global cerebral ischemia (2VO-+hypo model), was investigated. Five different
groups of rats at 1 hour and 2, 7, 14 or 21 days after ischemia were subjected to the studies
using laser Doppler measurement.

It was established that the hyper-perfusion, observed in 1 hour after ischemia, is replaced by
the deterioration of microcirculation remaining for the next 3 weeks in cerebral cortex of rats
due to depression of blood flow active regulation mechanisms and decrease in a vessels tone.
These phenomena are followed by blood stagnation, decrease in consumption of oxygen of
cortex tissue and reduction of blood saturation.
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HNCCIIEJOBAHUE MUKPOLIUPKYJIAAIIUNU B KOPE I'OJIOBHOI'O MO3I'A
CIIOHTAHHO TUITEPTEH3UBHBIX KPBIC METOJIOM JIASEPHOU
JOIIIEPOBCKOM ®JIOYMETPUHA

I'opmikosa O.I1., Cokonosa U.b.

OI'BY Unctutyt dusznonorun umenu U. I1.11aBnoa PAH, Cankr-IlerepOypr, Poccus.

Llenp uccnenoBaHMs: W3y4WUTh BIMSHUE apTEPUAIbHOW TMIIEPTOHMUM HA MHUKPOKPOBOTOK B
KOpE TOJIOBHOT'O MO3Ta KPBIC C IIOMOLIBIO JIa3epHOM Jo1uiepoBckoil pimyopumetpuu (JIID).
Marepuansl 1 METOJbl HMCCIENOBaHUA. DKCIEPUMEHTHI MPOBEACHBI Ha KpbICax — caMuax
muauit Wistar-Kyoto (WKY) (HopmoTtonukn) u SHR (runepronuku) B Bo3pacte 4 u 12 mec
(n = 40). Peructpanuio mnapameTpoB MHKPOKPOBOTOKAa B KOpE T'OJOBHOI'O MO3ra KpbIC
npoBoaunu ¢ nomombio koMmiiekca JIAD «JIAKK-M» («Jlazma», Poccus). [lokaszarens
MUKPOLIMPKYJISIIMU perucTpupoBainu B TeueHue 10 muH. 3atem mpoBoawnu a”anu3 JIJAD-
rpaMM C [IOMOIIBIO BCTPOGHHOTO B MpHOOpP MaTeMaTHUecKoro ammapara BeiiBnert-
npeoOpazoBaHusl.

Pesynbratel. CrToliKO€ MOBBIIEHUE AapTEPUAIBHOTO JaBJICHUS IPHUBEIO K HapyIIECHHIO
MUKPOIUPKYIISALUHN YK€ Y MOJIOIBIX (4 Mec) )KMBOTHBIX: YPOBEHb Nep(y3un ObUT TIOHIKEH B
cpenHeM Ha 38%; HeHpOreHHbIN, MUOTCHHBIH, SHAOTENHAIBHBIH TOHYChl MHKpPOCOCY/OB
noBbllIeHbl B 2-3 pa3za mo cpaBHeHuto ¢ WKY Toro xe Bospacta. ¥ SHR BeisiBieHO
CHIDKEHHE HYTPUTHUBHOIO KPOBOTOKA M TOBBILICHHE MOKA3aTells LIYHTUPOBAHUS B CPEIHEM
Ha 50%. B mpouecce crapenuss y WKY (12 mec) oOHapy>keHO CHIDKCHHE IOKa3aTes
MHUKPOLMPKYJIALMU Ha (OHE TMOBBILEHUS BEIMYMHBI MHUOreHHOro ToHyca. Y SHR ¢
BO3PACTOM HE TMPOUCXOAWIO JOCTOBEPHBIX W3MEHEHUH ypoBHA mnepdys3un. CpenHss
BEJIMYMHA MOKA3aTeNsi MUKPOLUPKYJISIIMK B Kope rojoBHoro mo3ra SHR B Bo3pacte 12 mec
cootBeTcTBOBasa mokazarenssMm y WKY Ttoro ke Bozpacta. Ognako 3HauuTesnbHO (10 70%)
BO3pacTajl BKJaJ HEWPOreHHBIX KoJeOaHUH B OOLIMI CHEKTp AaKTUBHBIX KosieOaHUH
KpPOBOTOKA.

3akioyeHrne. ApTepuaibHas TUIEPTOHUS NMPUBOJUT K YXYIILIEHHIO MUKPOKPOBOTOKA KOPBI
T'OJIOBHOI'O MO3ra, BbI3BAHHOMY ITOBBIIICHUEM nokKaszarejiell aKTUBHBIX KOMIIOHEHTOB TOHYCa
mukpococynos. Ilo Mepe crapeHus BeiaMuuMHAa TOKaszaTenst MUKpouupkymauuu y SHR
JIOCTOBEPHO HE MEHSIETCS U K 12 Mec COOTBETCTBYET YPOBHIO Y HOPMOTEH3UBHBIX KPBIC TOT'O
e Bo3pacra.

THE STUDY OF THE FUNCTIONAL STATE OF THE MICROCIRCULATION IN
THE CEREBRAL CORTEX OF SPONTANEOUSLY HYPERTENSIVE RATS BY
LASER DOPPLER FLUOROMETRY

Gorshkova O. P., Sokolova 1.B.

I.P. Pavlov Institute of Physiology, Russian Academy of Sciences, St. - Petersburg, Russia

The purpose of the study: to investigate to the effect of hypertension on the microcirculation
in the cerebral cortex of rats by laser Doppler fluorometry (LDF). The experiments were
performed on male rats lines Wistar-Kyoto (WKY) and SHR at the age of 4 and 12 months.
Registration of parameters of the microcirculation in the cerebral cortex of rats was performed
using the LDF complex "LAKK-M" ("Lazma", Russia). It was shown that level perfusion in
young SHR was increased ca. 38%; neurogenic, myogenic, endothelial tonics of microvessels
was increased ca. 2-3-fold in comparison with WKY of the same age. The functional state of
the microcirculation in the cerebral cortex of young rats SHR significantly worse than that of
WKY of the same age. Age-related changes of microcirculation in SHR is practically not
revealed.
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OCOBEHHOCTH HAPYIIEHUM ITPOIIECCOB MUKPOIIMPKYJISAAIIUU U PUCK
PA3BUTHUA TPOMBO30B Y BOJIbHBIX HCTUHHOM MOJUIIUTEMUEN
JlaBbIAKHH I/I.JI.I, Poiitman E.B.z, Koznosa H.C.l, MopasuHOBa E.B.l, CremaHoBa T.IO.I,
Haymoa K.B.'

'®I'BOY BO Cam['MY Munzapasa Poccun, Camapa, Poccust

> ®I'6OY BO PHUMY uwm. H.J. [uporosa Mumsapasa Poccuu

Leablo ucciie0BaHUs SBUIACH OIICHKA PHCKA Pa3BUTHUS TPOMOOTHYECKHX OCIIOKHEHHH Y
O0onpHBIX UCcTHHHOW monuuutemueit (MIT) B coueTtanuu ¢ aprepuanbHOM TUIEPTEH3UEH TIPHU
MOMOIIY METO/a Ja3epHOi AomnTuiepoBckoit proymerpun (JIJID).

Marepuanbl U MeToabl: B mccienoBanue Obiio BkmodeHo 83 marmumenta ¢ UIT 1 u I[TA
ctanuamu. M3 Hux 56 GONbHBIX UMENH apTepUANBbHYIO THIIEpTeH3uIo | 1 2 crenenu. Menuana
Bo3pacTta coctaBuiia 59,39+1,37 ner. ['pynmna cpaBHeHus ObUta MpecTaBieHa 26 marueHTaMu
¢ AI' | u 2 creneHu, CONOCTaBUMBIMHU T10 MOy U BO3pacTy. B KOHTpOJIbHYIO TpyIIly BOILIO
26 mpaKTHUYECKH 3/10pPOBBIX YEJIOBEK, COITOCTABUMBIX I10 MOy U BO3pACTy.

Pe3yabTarbl: bbina BbIBICHA B3aMMOCBSI3b W3MEHEHHUs MPOLECCa MHUKPOLMPKYJSALUU, C
ypoBHeM (akTtopa BuimeOpanma, OTpa)karomero MOBPEXACHUE COCYIUCTOTO SHIOTENUS, a
TaK)K€ C BBICOKMM PHUCKOM pa3BUTHUA TPOMOOTHYECKUX OCIOXKHEHUH y OompHBIX HUII ¢
COMYTCTBYIOIIEH apTepualibHON TunepreH3ueii. OCOOEHHOCTH TMOKa3aTesei, OnpeaeseMbIX
meronoM JIJI®, BeiABiaeHHble y nauueHToB ¢ WII, B 3aBUCHMMOCTH OT Hamuuus WIH
orcyTcTBUsl Al mpu pa3nuyHON cTENeHH pHUCKa pa3BUTUS TPOMOOTHUYECKHUX OCIJIOKHEHUH,
MO3BOJISIIOT TOBOPUTH O Oo0Jiee BBIPAKEHHOM CHIDKEHUHU OOIeH HAIMpSHKEeHHOCTH PETyISLNN
KpoBoToka B rpynne OombHbix MWII+ATT um o Oonee riay0okux paccTpoiicTBax
MUKpOIMPKYJIsuu B rpymme 6onsHbIx UIT ¢ comyTeTByromeit Al', UMEIOIIMX BBICOKUIN PUCK
pa3BUTHS TPOMOO30B.

3akurouenne: [lo pesynprataM HcciieqoBaHUS TMOATBEPXKACHA pOJIb apTEpUATbHON
THIEPTEH3UU KaK JOMOJHUTEIBHOTO (PaKTOpa mpu CcTpaTH(GUKALNU pUCKA pa3BUTHS TPOMOO3a
cpenu OonbHbix MII. Hamu ObuiM BBISBICHBI OCOOGHHOCTH OHMOXMMHUYECKHUX MapaMETpOB,
MOKa3aTeJIe MUKPOIMPKYJISIIUY, onpenensieMbix metonoM JIJI®, B rpynne 6onbubix UIT B
couetannu ¢ A’ B 3aBHCUMOCTH OT CTETIEHU PUCKA Pa3BUTHSI TPOMOOTHUYECKUX OCIOKHEHUH.
JlaHHBIE OOBEKTHBHBIE TIOKA3AaTEIH MOTYT CIY>KHTh JIOTIOJIHUTENFHBIMU A depeHnrnanbsHo-
JUArHOCTHYECKUMU KPUTEPHUSIMH TPU OIIEHKE PHUCKA Pa3BUTHs TPOMOOTHUECKHUX OCIIOKHEHUN
y 6ompHBIX UII B coueranuu ¢ Al, a Taxke sl OmpesesieHUs] TAKTUKH BEJACHUS OOJIBHBIX,
yTo OyAer cnocoOCTBOBAaTH CBOEBPEMEHHOM MPO(UIAKTUKE CEePAECYHO-COCYAUCTHIX
OCJIO’)KHEHUH M yIy4IlIEHHUIO ITPOrHo3a 3a001eBaHMsl.

FEATURES OF MICROCIRCULATION DISORDERS AND THE RISK OF
THROMBOSIS IN PATIENTS WITH POLYCYTHEMIA VERA

Davydkin LL.", Roitman E.V.%, Kozlova N.S.', Mordvinova E.V.', Stepanova. T.Y. ! Naumova K.V.'
! Samara State Medical University, Health Ministry of Russian Federation, Samara

? Russian National Research Medical University named after N.I. Pirogov, Health Ministry of Russian
Federation, Moscow

The purpose of this study was to evaluate the risk of thrombotic events in patients with polycythemia
vera in combination with hypertension on the basis of indicators determined by laser Doppler
flowmetry.

In the study 83 patients were included with the PV, who were examined and treated in the Hematology
department Clinic SamSMU.

We have identified the relationship of parameters describing the changes of microcirculation
processes, the level of Willebrand factor.
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OYHKINOHAJIBHOE COCTOAHUE MUKPOCOCYAUCTOI'O PYCJIA KOXU
11O JTAHHBIM JIABEPHOM I[OHHJIEPOBCKOFI GOJIOYMETPHUNA Y BOJBHBIX C
HUIUOMATHYECKOM JJETOYHOM T'MNEPTEH3UEN HA ®OHE TEPAIIUN
CAJIIEHA®HNIIOM

Jonrosa E.B.l, denopoBuy A.A.2’3, MapTbiHIOK T.B.l, Poroza A.H.l, Yazosa U.E.!

1 — ®I'BY Poccuiickuii KapAHOIOTUYECKUI HAyYHO-TIPON3BOACTBEHHBIN KoMIuiekc, MockBa, Poccus
2 — ®I'bY HHIIL] IMpodunakruueckoii Meaunnasl Mun3apasa Poccun, Mocksa, Poccust

3 — ®I'bYH I'HI] P® UucTuTyT Memuko-omonorndeckux mpodimem PAH, Mocksa, Poccus

Marepuajabl U MeTOAbI: B HCcleqoBaHUE ObutM BKJIIOUeHBI 13 OompHBIX (40,9£14.,5) c
uavonatuieckoil nerounoi rumeprensueit (MJII) wu  orpumarenbHOi mpoOoit  Ha
uHrasiuoHHbpd NO (O®II-), rpynmy cpaBHEHUS COCTaBUIU 25 3J0pPOBBIX JOOPOBOJIBIICB
(39,3+10,1 rox). Bcem GonbHBIM HCXOAHO M Ha (oHe 16 Henmenb Tepanuu cuiaeHA(QUIOM
BBITIOJIHSIIA ~ TecT  6-mMuHyTHOM  Xompboit  (T6MX), TpancTopakampHyro  OxoKIT,
karerepusanuio npasbeix otaenoB cepaua (KIIOC) ¢ ODII unransumonHsiM NO, OLEHKY
ypoBHs NT-proBNP B kpoBu wu mnaszepHyio momnmuiepoBckyro dioymerputo (JIJID) c¢
aMIUIMTY/IHO-4acTOTHbIM BeiiBier aHanmu3oM (AYC) U OLEHKONH KOHCTPUKTOPHOM U
TUIATaTOPHON (DYHKIIMM MHUKPOCOCYZIOB KOXXH. Pe3yabrarthl: depe3 16 Hemens Tepamuu
cungenaguwiom y nanuento ¢ WIIT ormedaercst yBenuyenue aucranuuu npu ToMX, KJIP
JDK, CHU, carypauuu cMEIIaHHOW BEHO3HOW KpoBU M CHUKEHHE YypoBHS NT-proBNP kpoBu.
[lo nanneiM AYC npu JIJI® oTMeuaeTcs IOCTOBEPHOE CHI)KEHHE HHAOTENINAIBHOIO U
HEHPOreHHOTO KOMIIOHEHTOB TOHYCa MpeKamMUIpHbIX apTrepuoi. [lpu GyHKIMOHAIBHBIX
TECTaX OTMEYAETCSl CHUKEHHE KOHCTPUKTOPHON aKTUBHOCTH PE3UCTUBHBIX MUKPOCOCYAOB Ha
BCE BUBI COCYA0CYKMBAIOIINUX CTUMYJIOB B cpefHeM Ha 9-14% u yiydllleHne UX peakiu Ha
JlaTaTopHble CTUMYJIbl B cpeiHeM Ha 40%. BeiBoasbl: y nmanuenTos ¢ MJIIN ODII- Tepanus
cuneHaduiIoOM NPUBOAUT K YIYUIIEHHIO T€MOJMHAMHYECKHX IapaMeTpoB HE TOJIBKO B
CHCTEME MaJIoro Kpyra KpoBooOparieHus (JIeroyHast HUPKYJISIH), HO U B CUCTEME OOJIBIIOro
Kpyra KpoBooOpareHusi (Koka), 4YTO, B KOHEYHOM UTOre, NPHUBOJIUT K YJIyYIICHUIO
KJIMHUYECKOI'O CTaTyca NaleHTOB.

FEATURES OF CUTANEOUS MICROCIRCULATORY BLOOD FLOW IN
PATIENTS WITH IDIOPATHIC PULMONARY ARTERIAL HYPERTENSION ON
SILDENAFIL THERAPY ASSESSED BY LASER DOPPLER FLOWMETRY
Dolgova E.V.!, Fedorovich A.A.**, Martynyuk T.V.', Rogoza A.A.", Chazova LE."

1 — Russian Cardiology Research and Production Complex, Moscow, Russia

2 — National Scientific and Practical Center for Preventive Medicine, Moscow, Russia

3 — Institute of Medical and Biological Problems RAS, Moscow, Russia

In patients with idiopathic pulmonary arterial hypertension (IPAH) with sildenafil therapy for
16 weeks, an increase in the distance in a 6-minute walk test, the end diastolic size of the left
ventricle, cardiac index, saturation of mixed venous blood and a decrease in the level of NT-
proBNP blood. According to the amplitude-frequency wavelet analysis in laser Doppler
flowmetry, there is a significant decrease in the endothelial and neurogenic components of the
tone of precapillary arterioles. Functional tests show a decrease in the constriction activity of
resistive microvessels on all types of vasoconstrictor stimuli by an average of 9-14% and an
improvement in their response to dilator stimuli by an average of 40%. In patients with IPAH,
sildenafil therapy leads to an improvement in hemodynamic parameters not only in the small
circulation system (pulmonary circulation), but also in the system of a large circulation (skin),
which ultimately leads to an improvement in the clinical status of patients.
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N3MEHEHUS MUKPOLIUPKYJIALNUU ITPU TPOBEJIEHUU ITPOBbI C
®U3NYECKON HAT'PY3KOM

JomoxunoBa A.A.l, Muxaiinos I[1.B.

Cankr-IlerepOyprekuii rocyjapcTBeHHbI yHUBepcuteT, Cankt-IlerepOypr, Poccus !
SIpocnaBckuii rocy1apCTBEHHBIN negarornyeckuii yausepcuret um. K. J[. YmumHckoro,
Spocnasns, Poccust 2

Leas wuccienoBaHusi: OICHUTh HM3MCHEHHS MHKDPOLMPKYJSALUN TPH MPOBENECHHH TPOOBI ¢
(u3UYECKON HATPY3KOM.

MarepuaJsbl 1 MeToAbl. B uccnenoBaHuu NpuHSIIM yd4acTUe MYXYHMHBI B Bo3pacte oT 18 mo 27 ner.
B xkadectBe mpoOBI ¢ (u3HUECKOH HArpy3KOW HCIOIB30BAJICS BEIOIPTOMETPUICCKUN TECT €O
CTYTIEHYaTO BO3pAacTamIIel MOIHOCTHI0O (25 BT B MuHyTy). PacmpeneneHume Ha rpymibl ObUIO
BBHIMIOJTHEHO Ha OCHOBAaHWH JIOCTUTHYTOW mpu TectupoBaHWn BemmduHbl YCC, paccuyMTaHHON B
nporenTax or YCCmax (UCCmax = 208 — 0,7xBo3pacT). [lepByto TpyImy cOCTaBUIN HCIBITyEMbIC,
BBINIOJTHSIOIME (pu3udecKyto Harpy3ky 10 ypoBHs 70-80% ot UCCmax (n=33), BTOpyIO IpyIIy — JI0
ypoBas 80-90% (n=52), Tperpto rpymmy — n0 ypoBHA 90-95% (n=21). MUKpOUUPKYIALUIO
PETUCTPHUPOBAIHN C TIOMOIIBIO METO/Ia OMOMHKPOCKOIIUH, ITyTEM TOJICYeTa Yicia (QYHKIIHOHUPYIOIIIX
kammursipoB (PIIK) HOrTEBOTO JI0’KAa M OIMEHKH JUAMETPOB MMapajuiebHo uaynmx aprepuon (Da) u
BeHy1 (DB) Oynb0apHON KOHBIOHKTHBEI JIO M TTOCIIC BBHITIOJHEHHS (DYHKIIMOHAIBHOMN MPOOHI.
PesyabTarel m ux o0cy:kaeHue. BrimonHeHne (GU3NYECKOH HArpy3KH BBI3BIBAIO JIOCTOBEPHBIM
mpupoct PIIK Bo Bcex rpymmax, koTopsiit coctaBuin 10%, 11% u 12% cootBercTBerHO (p<0,05).
Crnenyer OTMETHTb, YTO BO BCEX IPYyMIax OTMEYAINCh OJHOHAINPaBJIEHHBIE U3MEHEHHUS MapamMeTpoB
MUKPOLUPKYJISIUK Oyb0apHO KOHBIOHKTHUBEI: HE3HAUUTENbHOE CHIDKeHHe Da (B mpenenax 1-2%) u
OoJee BeIpaXeHHOE CHIDKeHHe DB, ipr 3TOM B TpeTheit rpynme oHo coctaBmio 10%, B TO BpeMs Kak B
nepBoit u BTopoii rpymme auib 3% u 4% cOOTBETCTBEHHO.

BuiBoabl. BrimonHenue tectupyromied (usnueckoil Harpy3ku Bblime ypoBHs oT 70% mo 95% ot
BenuunHbl YCCmax BbI3bIBAaCT CXOnAHbIe H3MeHeHus: Mukpouupkymsinuu: PIIK HorreBoro moxka
JOCTOBEPHO YBEIWYMBAETCA, B TO BpEeMs KaK TPHU OIEHKE MHKPOUMPKYISAINU OyiapOapHOit
KOHBIOHKTUBBI OTMEYAETCsl CHIDKEHUE DB.

THE CHANGES OF MICROCIRCULATION DURING THE TESTS WITH THE
PHYSICAL LOAD

Domozhilova A.A.", Mikhaylov P.V.?

St. Petersburg State University, St. Petersburg, Russia'

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

The aim of the study was to investigate changes of parameters of microcirculation during the tests with
the physical load. Methods. The participants were 106 youth males aged 18-27 years. The test with
stepwise increasing loads was used as a functional test. The subjects were divided into three groups
according to the values of heart rate calculated in percentage of HRmax (HRmax = 208 — 0,7xage).
The first group consisted of the subjects whose physical load was 70-80% of HRmax (n=33), the
second group — 80-90% (n=52), the third group — 90-95% (n=21). Microcirculation parameters were
recorded using conjunctiva and nail fold biomicroscopy methods.

Results. It has been found that the capillary density of the nail fold was increased in the subjects of all
groups by 10%, 11% u 12% (p<0.05). In all groups it was observed unidirectional changes of
parameters of microcirculation of bulbar conjunctiva: slight decrease in Da (within 1-2%) and a more
pronounced decrease of Dv (in the third group it was 10%, in the second group 4%, in the first group
only 3%).

Conclusions. Different types of physical loads above the level from 70% to 95% of the value leads to
similar changes of microcirculation: capillary density of nail fold increases significantly, while in the
microcirculation of bulbar conjunctiva is registered decrease of Dv.
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MUKPOIUPKYJIALIUA U PUSUYECKASA PABOTOCIIOCOBHOCTbD ¥
JIBIDKHUKOB-I'OHINUKOB HA PA3HBIX 3TAITAX I'OJAUYHOI'O
TPEHUPOBOYHOI'O IMKJIA

JlomoxxmiIoBa A.A.l, Muxaiinos I1.B.

Cankr-IletepOyprckuit rocynapcTBeHHbIN yHUBepcuTeT, CankT-IleTepOypr, Poccus :
SpocnaBckuil rocynapcTBEHHbIN menarornueckuil yHusepcurer uM. K.J[. YmmHckoro,
Spocnasnw, Poccus 2

Heanb uccaenoBaHusi: ONCHUTh MUKPOIUPKYJSIIUIO U (PU3NYECKYI0 pabOTOCIIOCOOHOCTh Y
JBDKHUKOB-TOHIIMKOB HA Pa3HbIX 3Tanax MOArOTOBUTEIBHOTO MEpUOIa.

Marepunansl u MeToabl. B uccrnenoBanuu npussuid yyactue 10 JbDKHUKOB-TOHIIMKOB. Y
BCEX CIIOPTCMEHOB B COCTOSIHUU MOKOSI PETUCTPUPOBAIIM AaHTPOIIOMETPUUYECKHUE TIOKA3aTeNN U
napametpsl cuctemMHor remoauHamuku (CAJ, HAJ, UCC). lns omnperneneHus ypoBHS
¢usuueckoil padorocnocobHocTH Hcnoab3oBanu Tect PWC170, Ha OCHOBaHUU pe3yJIbTaTOB
KOTOpPOT'0 pacCYUTHIBAIN MaKCUMaJIbHOE notpeOieHne KHCJIOpPOJIa (MIIK).
MUKpOLMPKYJIALHUIO OLEHUBAIM MyTeM MojcueTa 4uciaa (PyHKIMOHMPYIOUMX KaluUIIpOB
HorreBoro joxa (PIIK) ¢ moMmomipio MeTona GMOMUKPOCKONUH JI0 M TOCJE TECTUPYIOIICH
Harpy3ku. MccienoBaHue ObIJIO BBIOJHEHO B Hauyaue OOIENoAroToBuTenbHOro stama (1
3Tal), HOBTOPHOE — B KOHIIE 3Tala NpeJBapUTEIbHON ClIeUaIbHON MOATOTOBKY (2 3Tar).
PesyabTaThl HcciaenoBanus. Pusmyeckas pabOTOCHOCOOHOCTH MO OTHOCHTEIBHOMY
noka3atenro MITK Ha BropoM 3Tarme nuccienoBanus coctaBuia 63,5+5,2 MiI/MHAH/KT, 9TO OBLTO
Ha 15% Oonbie, yem Ha nepBoM 3tane (p<0,05). B cBoio ouepenp, OleHKa MapamMeTpoB
MUKPOLHUPKYJIAIUNA 10 M Tocie (yHKIHOHAIBHOTO TECTUPOBAHMS TIO3BOJIMIIA BBISIBHTH
noctoBepHoe yBenunuenue PIIK nHa 15% (p<0,05) npu nepBoM HcClIeOBaHUU, B TO BpeMs
KaK [pU MOBTOPHOM TECTHPOBAHUU MPUPOCT pacCMATPUBAEMOT0 MOKA3aTeNsl COCTaBUII JIUIIb
9%.

BeiBoa. B KoHIE 3Tana mNpeaBApUTENIBHOW CHEUHAIBHOW TMOATOTOBKH Yy JIBIKHHUKOB-
TOHIIMKOB PETUCTPUPYIOTCS MEHEE BhIPAXKEHHBIE H3MEHEHUS [TapaMeTPOB MUKPOLIUPKY AU
1ocjie TECTUPYIOLEH Harpy3Kd B CPaBHEHMHM C [I0Ka3aTeNsIMU, TIOJYYEHHBIMU IpU
UCCIIeIOBAaHUM B Hayase oOIIeNnoIrOTOBUTEIBHOTO JTara.

MICROCIRCULATION AND PHYSICAL WORKING CAPACITY OF CROSS-
COUNTRY SKIERS AT THE DIFFERENT STAGES OF ANNUAL CYCLE
TRAINING

Domozhilova A.A.", Mikhaylov P.V.?

St. Petersburg State University, St. Petersburg, Russia'

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

The aim of the study was to investigate microcirculation of the cross-country skiers at the different
stages of the annual cycle training.

Methods. Ten male cross-country skiers participated in the study. Physical working capacity was
evaluated based on PWC170. The following parameters were measured: anthropometric values
(height, weight), heart rate, systolic blood pressure, diastolic blood pressure. Microcirculation
parameters were recorded using nail fold biomicroscopy methods before and after exercise. The study
was based on tests of physical working capacity at the onset (first stage) and the end (second stage) of
the preparatory period cycle training.

Results. Physical working capacity (VO2max) of the first stage was significantly lower (15%) than
the second stage (63,5+5.2 ml/min/kg). After aerobic exercise at the first stage the value of capillary
density was increased by 15% (p<0.05). While at the second stage rise only by 9% was found.
Conclusion. The results of this study showed that at the different stages of the annual cycle training
changes of parameters of microcirculation after aerobic exercise were various.
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BJIMSAHUE AHTUBUOTHUKOB HA MUKPOJIUMPOLUPKYJIAIIUIO
3aceeBa A.M., Xyraesa B.K.
®OI'BHY «HUUOIIIIy», r. Mocksa, Poccus

Heans padorbl: M3yunth BIMSHHE aHTHOMOTUKOB HAa COKPATHUTENbHYIO aKTHBHOCTH (CA)
CTEHKM, KJIallaHOB M CKOpOCTh JHUM(OTOKAa B JuMdaTrudeckux Mukpococygax (JIM)
OpBIKEHKNA TOHKOW KHUIIKH KPBICHI.

MeTtoasbl ucciaenoBanusi: broMukpockonus KpoBeHOCHBIX U JIM OpbIKEHKH TOHKOM KUIIKH
y 17 6enbix 6/m Kppic-camMIioB Maccoi 250 T, HApKOTU3UPOBAHHBIX XJIopaiaruaparom (8%-0,6
mi/100 1, B/M). Peructpaums CA crenku u knana€HoB JIM MetogoMm QoTtomerpun.
BmsyansHoe ompeneneHne ckopoctH JauMdoToka: (+) — MasTHUKOOOpa3HBIA 0Oe3
MpOABMKEHHSI, (++) — MasSTHUKOOOpa3HbI C MpoJABWXKEHUEM, (+++) — HEempepbhIBHBIN
TuM(GOTOK. AHTHOMOTHKU ammuMiuupoBain Ha moBepxHocTs JIM B 0,1 mu 0,9% pactBopa
NaCl B no3ax, IpUMEHSIEMbIX B KIIMHUKE.

PesyabTaTei: B xontpose JIM (QyHKIMOHUPYIOT NEPUOANYECKHU C MAKCUMaIbHOW 4YacTOTON
He npeBsimaromnieii 5-10 cokpamiennii B MunyTy. MccnenoBanue aHTUOMOTHKOB MPOBOIMIN
Ha HCXOJHO He cokpamaromuxcs JIM, pacrnonoXeHHbIX Ha TpaHHUIE MPO3pavyHOil vacTu
OpbDKEHKH C S>KApPOBOM TKaHbio. HauOomnplneil aKTUBHOCTBIO CpEOM HCCIETOBAaHHBIX
mpemapaToB 00Jaaan 1ePTPUAKCOH , KOTOPBIH aKTHBUPOBaN TOJbKO 30% wHcCIeToBaHHBIX
JIM. AHTUOMOTHKH aMOKCHKJIaB M BaHKOPYC BBI3BIBATIHM COKPAICHHE CTEHKH €Ille MEHBIIETO
koiuuectBa JIM - 20% onbiToB. JIMHKOMUIIMH aKTHBUPOBaJl HAMMEHbIIee KoaudecTBo JIM -
11% JIM. AMHKalMH BO BCEX MCCIIEIOBAHUAX COBCEM HE BIMsUT HA MOoTOpUKY JIM. Krnanansl
JIM B OTBET Ha amnIUIMKAlMI0 BCEX HCCJIECJOBAHHBIX AHTUOMOTHMKOB HE COKPAIIAJINCH.
ANTUIMKAIUS KaXIO0T0 aHTHUOMOTHKA, KpOME aMHUKAallMHA, COIMPOBOXKAAIach  HEOOIBIION
CKOpOCThIO JIUM(pOTOKA (++).

3akarouyenue: Hambornee yacto mpuMeHsieMble B KIMHUYECKOW MPAKTHKE aHTUOMOTUKU HE
o0manaroT JMMQPOCTUMYIHPYIOIMIEH aKTUBHOCTBHIO, TOCKOJIBKY BO3ICHCTBYIOT JIMIIb Ha
He3HauuTensHoe uncio JIM, He npesbimaromniee 30% wccnenoBaHHBIX cocy10B. [lomyueHHbIE
pe3ynbTarhl TPeOyIOT 0cOo00ro mMmoaxoja HpHU Moadope aHTHOMOTHKOB INPU COCTOSTHUSX,
COTPOBOXKAAIOIIUXCS OTEKAaMU U 3aCTOWHBIMH SIBICHHUSMH B JIETKUX U JOPYTHX OpraHax u
TKaHsAX. HanOompIieit akTHBHOCTBIO CpeIy M3YUYCHHBIX MpernapaToB o0anal nedTpruakcoH.

INFLUENCE OF ANTIBIOTICS ON MICROLYMPOCIRCULATION
Zaseeva A.M, Khugaeva V.K.
FSBSI "Institute of General Pathology and Pathophysiology", Moscow, Russia

In the control LM function periodically with the maximum frequency not exceeding 5-10
reductions per minute. Investigation of antibiotics was carried out on initially non-contracting
LM located on the border of the transparent part of mesentery with fatty tissue. The most
active among the drugs studied was ceftriaxone, which activated only 30% of the examined
LM. Antibiotics amoxiclav and vancor caused a reduction in the wall of even smaller amounts
of LM - 20% of the experiments. Lincomycin activated the least amount of LM-11% LM.
Amikacin in all studies did not affect LM motor function at all. LM valves in response to the
application of all antibiotics studied did not decrease. The application of each antibiotic,
except for amikacin, was accompanied by a small speed of lymph flow (++).

The antibiotics most often used in clinical practice do not have lymphostimulating activity,
since they affect only a small number of LM not exceeding 30% of the vessels studied. The
results obtained require a special approach in the selection of antibiotics in conditions
accompanied by edema and congestion in the lungs and other organs and tissues. The most
active among the drugs studied was ceftriaxone.
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OLHEHKA COCTOSAHUS TEMOMUKPOLIUPKYJISALIUN Y JIML, CTPAIJAKOIIUX
XPOHUYECKUM AJIKOTI'OJIM3MOM

3epkanuna E.W., AprembeBa A.B., Tuxomupona 1. A.

ATTLY um. KA. Yummuckoro, Spocnasis, Poccus

Lenpio HAacTOSAIIETO MCCIENOBaHUSA OBLIO OLEHHUTH COCTOSIHME KOXXHOT'O MUKPOKPOBOTOKA M
€ro peryjsTOpPHBIX MEXaHHU3MOB IPU XPOHHYECKOM aJKOroju3Me. Marepual U METOJbI
uccieoBaHud. B uccienoBaHue TOCie TOMy4YeHHUS J10OpPOBOJIBHOTO HH(POPMHPOBAHHOTO
corjacus ObUTM BKIOYEeHBI 20 My>KYMH B Bo3pacTe OT 22 10 56 JeT, CTpagaroiux
XPOHUYECKHM aJIKorolu3MoM B (aze obocTpenusi. KoHTponbHyI0 rpymy cocTaBuin 26
MPAKTUYECKU 370POBBIX MY>KUYHMH 10OPOBOJIBIEB, COMTOCTABUMBIX IO BO3PACTy C MallUEHTaMHU.
OueHKy COCTOSIHHMSI KOKHOTO ~ MHUKPOKPOBOTOKAa — MPOBOJWJIM  METOJAOM  JIa3epHOM
JOTIIIIEPOBCKON  (ioymeTpun ¢ nomoribio aHanmm3aropa JIAKK-02 (HIIIT «JIASMAy,
Mocksa). B pesynbrare oOpabotke 3amucanHHbix JIJID-rpamm ObLIM paccuUTaHbl CpelHEe
3HaueHue mokazarenss MUKpouupkyisauuu (M) u ero BapualenbHOCTH (mapamerpsl 6 Kv).
XapakTepUCTUKU PETyISATOPHBIX PUTMOB MUKPOLMPKYJSIMKA ObUTH MOJYYEHBI MTOCPEACTBOM
BEUBJIET-aHAIM3a  aAMIUINTYJIHO-YaCTOTHOTO  CIEKTpa  KosiebaHUl ~ MHMKPOKPOBOTOKA.
Pesynbpratel. B xoze TpOBEIEHHOTO WCCIIEIOBAHMS BBISBICHO CYIIECTBEHHOE CHIDKEHUE
TkaHeBo# nepdys3uu (Ha 37%, p<0,05) y auIl, cTpagaromux XPOHUIECKUM aJIKOTOJIU3MOM B
daze obocTpeHHs B CpaBHEHUH C HOpMOU. BapnabenbHOCTh MUKPOKPOBOTOKA y HUX Ha 52%
(p<0,05) mnpeBbllIaa KOHTPOJBHBIE 3HAYECHMS, YTO CBHUACTECIBCTBYET O HANPSHKCHHOM
(GYHKIIMOHUPOBAHUU PETYJISATOPHBIX MEXaHHU3MOB MHUKPOLUPKYISALUN B HENSIX MOIICPKAHUSI
aJIeKBaTHOTO KPOBOCHA0XEHMsI TKAHEW B YCIIOBHSIX aJIKOTOJIbHOM MHTOKCHKaluu. Bknan kak
AKTUBHBIX, TaK M MACCUBHBIX PETYJSITOPHBIX PUTMOB B oOecreueHne TKaHEBOUW mepdy3uu y
NAMEHTOB ObLJ 3HAYUTEIBHO BBIIIE, YEM B KOHTpPOJIE: JUISl KapIUalIbHBIX U PECTIUPATOPHBIX
putMoB — Ha 52% (p<0,05) u 115% (p<0,01) cCOOTBETCTBEHHO, IJsl PHAOTETHAIBHBIX WU
HelporeHHbIX ociwuanuii — Ha 74% (p<0,05) u 58% (p<0,05) coorBercTBeHHO. BKiasg
MHOTEHHBIX PHUTMOB B MOJIYJALHUIO MHKPOKPOBOTOKAa Yy TMAalMEHTOB, CTPAAAIOIINX
XPOHUYECKUM ajKorogu3dmom™m, Obu1 Ha 22% (p<0,05) Hmke, 4yeM y 3J0pPOBBIX JIHII.
3axmrouenue. [TockonbKy KOXKHAsh MUKPOLMPKYISIHS TpHU3HAHA CYPPOTaTHBIM MapKepoM
OOLIEro COCTOSIHMSI MHUKPOKPOBOTOKA, MOKHO 3aKIIOYUTh, YTO B YCJOBMSIX aJIKOTOJIbHOM
WHTOKCHKAIIMM CYIIECTBEHHO CHIXKaeTcss mnepdy3us TkaHed, a (yHKIHOHUPOBaHUE
PEryISTOPHBIX MEXaHU3MOB OCYILIECTBIISIETCS B HANPSIKEHHOM peXXHUME, HEe oOecrieunBasi, TeM
HE MEHee, aJIeKBaTHOTO KPOBOCHA0KEHHS TKAHEH.

EVALUATION OF HEMOMICROCIRCULATION STATE IN PATIENTS WITH
CHRONIC ALCOHOLISM

Zerkalina E.I., Artemyeva A.V., Tikhomirova [.A.

State Pedagogical University, Yaroslavl, Russia

The aim of this study was to evaluate the cutaneous microcirculation and its regulatory mechanisms in
chronic alcoholism. The state of cutaneous microcirculation was assessed by laser Doppler flowmetry
using the LAKK-02 analyzer (LAZMA, Moscow). A significant decrease in tissue perfusion (by 37%,
p <0.05) was revealed in persons suffering from chronic alcoholism compared with the norm. The
variability of microcirculation in patients exceeded the control values by 52% (p <0.05), which
indicates the intensive functioning of regulatory mechanisms of microvascular blood flow in order to
maintain adequate blood supply to tissues in alcohol intoxication. Since the skin microcirculation is
recognized as a surrogate marker of the general state of the microcirculation, it can be concluded that
in the conditions of alcoholic intoxication tissue perfusion is significantly reduced, and the functioning
of the regulatory mechanisms is realized in a strained regime, not ensuring adequate blood supply to
the tissues.
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U3MEHEHUE CKOPOCTH PACITIPOCTPAHEHUSA ITYJIbCOBOM BOJIHBI Y
KEHIIUH B I TPUMECTPE BEPEMEHHOCTH

3y6asuna K.B., Hazapos C.b.

I'bOV BIIO UBI'MA Munznpasa Poccuu r. IBaHOBO

bepeMeHHOCTh BBI3BIBAET CYILIECTBEHHBIE HM3MEHEHHMS B CEPICYHOCOCYIUCTOM CHCTEME
MaTepH, KOTOpble HOCAT aJalNTUBHBIA xapaktep. Jle3amanrtanus peryisTOpHbIX MEXaHU3MOB
CepACYHOCOCYAUCTON CHCTEMBbI, KOTOPhIE U3MEHSIOT TOHYC COCYJI0B OEpEMEHHOM, MPUBOJIAT
K TakUM OCJOXXHEHHUSM, Kak rumepreHsus. J[ias OLeHKH CcTelneHu aJanTauuu
CEpIICYHOCOCYANCTON CHUCTEMBl K OEpEeMEHHOCTH WCIONB3YIOT IOKa3aTelb CKOPOCTH
pacrtipoctpanenus TmynbcoBod BonHbI (CPIIB), koTopass BiuseT Ha CONPOTUBIICHUE
JIBUKCHUIO KPOBM M OIICHHBACT JJIACTUYHOCTh COCYJUCTOM CTEHKH M, KOCBEHHO,
(YHKIIMOHATILHOE COCTOSTHUE YHIOTEIHSL.

AKTyanbHBIM SIBISIETCS HW3Y4YCHHE 3aKOHOMEPHOCTEH TMepecTpOrKH (PYHKIIMOHUPOBAHUS
CEPICUYHOCOCYTUCTON CHUCTeMBbl TIpH (PU3MONOTHYecKOM TeueHun OepemeHHocTH. C 3Toit
Lenbl0 HaMH TpoBeAeHO uccienoBanue usMeHeHus CPIIB y OepeMeHHBIX >KEHIIMH I10
COCyZiaM 3JIACTUYECKOI0 M MBILIEYHOTO TUIIA [0 CPABHEHUIO C HEOEPEMEHHBIMH JKEHIIUHAMU
aHAJIOTMYHOTO Bo3pacTa. B umccnenoBanme Obutn BKIOYeHBI 40 HEOEPEMEHHBIX KEHIIWH,
CpPEeIHMI BO3pACT KOTOPHIX cocTaBiseT 26,9+0,74 u 62 sxeHIMHBI B | TpUMecTpe recTaiuu co
cpeaHuM Bo3pacToM 26,8+0,65 roma. Churmorpadpuueckue HCCIeOBaHUS MPOBOAUIHMCH
KOMIIBIOTEPHBIM aHAJIM3aTOPOM CKOPOCTH PpacHpOCTpaHEHUsl IMyJiabcoBOM BOJHBI «llomu-
Crnektp» ¢upmbl «HeiipocodT». YcTaHOBIEHO, UTO CKOPOCTh PACIPOCTPAHEHUS MYJIbCOBOM
BOJIHBI 10 COCYJaM MBIIIEYHOTO THIIA B KOHTPOJIBHOW Trpyrmie cocrasiseT 6,57+0,09m/c,
anactuyeckoro 6,02+0,10m/c; y 6epemennsix 5,86+0,07m/c u 5,71+0,08M/c COOTBETCTBEHHO.
Taxum obpazom, B | TpumecTpe dusnonorndeckoit 6epemennocti CPIIB, xapakrepusyromas
HKECTKOCTh apTEPUATBHON CTEHKH U COCYJUCTOE CONIPOTUBICHUE CHUXKACTCS.

SPEED CHANGE PULSE WAVE VELOCITY IN WOMEN IN THE FIRST
TRIMESTER OF PREGNANCY

Zubavina K. V., Nazarov S. B.

Ivanovo Medical Academy the Ministry of health of Russia, [vanovo

Pregnancy causes significant changes in the cardiovascular system of the mother, which are
adaptive in nature. Maladjustment of the regulatory mechanisms of the cardiovascular system,
which change the vascular tone of the pregnant woman, lead to such complications as
hypertension. To this end, we investigated the changes in PWV in pregnant women's blood
vessels elastic and muscular type in comparison with nonpregnant women of similar age. The
study included 40 pregnant women with an average age of 26.9+0.74 and 62 women in the
first trimester of gestation with a mean age of 26.8+0.65 years. It is established that the
velocity of propagation of pulse wave through the vessels of the muscle type in the control
group is of 6.57+0.09 m/c, elastic, and 6.02+0.10 m/s; at pregnant women of 5.86+0.07 m/s
and 5.7140.08 m/s, respectively.

Thus, in the first trimester of physiological pregnancy PWV characterizing the stiffness of the
arterial wall and vascular resistance decreases.
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WU3MEHEHUS TOKA3ATEJEA BUOJJOTTYECKOT'O BO3PACTA,
XAPAKTEPM3YIOIUX TEMOAUHAMMUKY IIPU BEPEMEHHOCTHU
3y6asuna K.B., Hazapos C.b.

'OV BIIO UBI'MA Mun3snpasa Poccun r. IBaHOBO

bepeMeHHOCTh BBI3BIBAET CYIIECTBEHHBIE H3MEHEHHMS B CEpACYHOCOCYIHCTON CcHUCTeME MaTepw,
KOTOpBIE  HOCSAT  aJanTUBHBIM  Xapaktep.  Jlesamamramus — peryJsSTOPHBIX  MEXaHH3MOB
CEPIEIHOCOCYTUCTON CHCTEMBI, KOTOPhIE U3MEHSIOT TOHYC COCYIOB OEpEMEHHOM, IPUBOASIT K TAKHM
OCIIOKHEHHSIM, KaK THIepTeH3us. [Ji1 OleHKH CTEeTeH! aJanTaliH CEPASIHOCOCYIUCTON CHCTEMBI K
OEepeMEHHOCTH HCIIONIb3YIOT MMOKa3aTellb CKOPOCTH pachpocTpaHeHus mynbcoBoil BoiHbI (CPIIB),
KOTOpasi BIMSET HA CONPOTHBIICHWE IBM)XKCHHUIO KPOBH M OIICHHBAET 3JACTHYHOCTh COCYIUCTOMN
CTeHKH W, KOCBEHHO, (YHKIIMOHATFHOE COCTOSTHHE YHIOTEIIHS.

AKTyaJbHBIM  SIBJSIETCS. ~ M3YYCHHE  3aKOHOMEPHOCTEH  MepecTpolkh  (YHKIMOHUPOBAHUS
CepACYHOCOCYUCTON CUCTEMBI MPH (PU3HOIOTHIECKOM TedeHUH OepeMeHHOCTH. C 3TOH Lenblo HaMU
npoBeieHo uccienoBanne w3MeHeHuss CPIIB y GepeMeHHBIX JKEHIIMH 10 COCyIaM 3JacTUYECKOrO U
MBIIIEYHOTO THMA TI0 CPAaBHEHHIO C HeOepeMeHHBIMH JKCHITMHAMH aHAJOTHYHOTO Bo3pacTta. B
uccnenoBanue ObUIH BKIOUEHB! 40 HeOEpEeMEHHBIX KEHIIHH, CPEIHUH BO3PACT KOTOPBIX COCTABIACT
26,9+0,74 u 62 >xenwuHbl B | TpuMmecTpe recrauud co CpeIHUM Bo3pacToMmM 26,8+0,65 rona.
Curmorpadrdgeckiie HCCIEIOBAaHAA MPOBOMWINCH KOMIBIOTEPHBIM aHAM3aTOPOM CKOPOCTH
pactpoctpaneHusi mynbcoBoit BonHbl «I[lomu-Crektp» ¢upMmbl «HelipocodT». YcTaHOBICHO, YTO
CKOpPOCTh paclpOCTpaHEeHHs MyJIbCOBOW BOJHBI IO COCYJaM MBIIIEYHOT'O TUIIAa B KOHTPOJIBHOW IpyImme
cocrapiser 6,57+0,09M/c, amactuueckoro 6,02+0,10m/c; y 6epemennnix 5,86+0,07m/c u 5,71+0,08m/c
cootBeTcTBeHHO (P<0,05). CKOpPOCTh pacmpocTpaHEHUS MyJIHCOBOW BOJHBI IO COCYIaM MEIIIEYHOTO
tuna B rpymme OepemeHHblx 20-24 roma B I Tpumectpe cocraBmseT 5,64+0,09M/c, s1acTHUECKOTO
5,43£0,11m/c; Bo Il Tpumectpe C3=5,54+0,12m/c, Cm=5,44+0,15m/c; B III TpuMecTpe
Co=5,79+0,16M/c, Cm=5,71+0,17m/c (p>0,05). CkOpoCTh pacIpOCTPaHECHUS ITyJIHCOBOH BOJHEI II0
cocylaM MBIIIEYHOTo THma B Tpymme OepemenHbix 30-34 toma B I TpumecTpe cocTaBiseT
6,06+0,09m/c, anactuueckoro 5,97+0,10m/c; Bo Il Tpumectpe Ca=5,75+0,14m/c, Cm=5,50+0,17m/c; B
III Tpumectpe Ca=5,78+0,14m/c, CM=5,93+0,22Mm/c (p>0,05).

Takum oOpazom, B 1 Tpumectpe ¢usnonorndeckoit OepemenHoctu CPIIB, xapakrepusyromas
KECTKOCTh apTEpUAIbHOH CTEHKH W COCYIUCTOE CONPOTUBIICHHE CHW)KAeTCI M He Halmromaercs
nocroBepHbIX oTmumii Bo I u Il TpuMecTpax OepemMeHHOCTH.

CHANGES IN INDICES OF BIOLOGICAL AGE THAT CHARACTERIZES
HEMODYNAMICS DURING PREGNANCY

Zubavina K. V., Nazarov S. B.

Ivanovo Medical Academy the Ministry of health of Russia, Ivanovo

Pregnancy causes significant changes in the cardiovascular system of the mother, which are adaptive in nature.
Maladjustment of the regulatory mechanisms of the cardiovascular system, which change the vascular tone of
the pregnant woman, lead to such complications as hypertension. To this end, we investigated the changes in
PWYV in pregnant women's blood vessels elastic and muscular type in comparison with nonpregnant women of
similar age. The study included 40 pregnant women with an average age of 26.9+0.74 and 62 women in the first
trimester of gestation with a mean age of 26.8+0.65 years. It is established that the velocity of propagation of
pulse wave through the vessels of the muscle type in the control group is of 6.57+0.09 m/c, elastic, and
6.02+0.10 m/s; at pregnant women of 5.86+0.07 m/s and 5.71+0.08 m/s, respectively (p<0.05). The velocity of
propagation of pulse wave through the vessels of the muscle type in the group of pregnant women 20-24 years in
the first trimester is of 5.64+0.09 m/c, elastic 5,43+0,11 m/s; in the II trimester of Se=5,54+0.12 m/c,
Cm=5,44+0,15 m/s; in the third trimester of Se=of 5.79+0.16 m/c, Cm=o0f 5.71£0,17 m/s (p>0.05). The velocity
of propagation of pulse wave through the vessels of the muscle type in the group of pregnant women ages 30-34
in the first trimester is of 6.06+0.09 m/c, elastic of 5.97+0.10 m/s; in the II trimester of Se=5,75+0,14 m/s,
Cm=5,50+0,17 m/s; in the third trimester of Se=of 5.78+0.14 m/c, Cm=o0f 5.93+0.22 m/c (p>0.05).

Thus, in the first trimester of physiological pregnancy PWV characterizing the stiffness of the arterial wall and
vascular resistance is reduced and not observed significant differences in the II and III trimester of pregnancy.
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MEXAHW3MBbI JUCTAHTHOT'O CTUMYJIMPYIOIIEI'O JJEMCTBUS
AYTOTPAHCIIJVIAHTALIUUA KOKHOI'O JIOCKYTA HA
MUKPOLUPKYJIANUIO ITPU NOBPEXJIEHUU NEPU®EPUYECKOI'O HEPBA
Usanos A.H., I'mankosa E.B., lllyrpos U.E., MamonoBa U.A., MateeBa O.B., KopiryHosa
I''A., Hunens B.I'., Jlarytuna [1./1., ®enonnukoB A.C., Hopkun 1. A.

r. Caparos, Poccust

Henp paOoThl: HM3YYUTh MEXaHU3MBl JUCTAHTHOTO  CTUMYJIHMPYIOLIETO  JI€HCTBUSA
ayTOTPAHCIUTAHTAIIMN TIOJHOCIOWHOTO KOXKHOTO jockyTa (ATIIKJI) Ha MHKpOIMPKYISAINIO
IIPU HOBPEXJCHUN TIepUPEepUIEecKOro HepBa.

Metonpl wuccnenoBanus. MccnemoBanwe OBUIO TPOBEAEHO Ha 2-X rpynmax  OembIx
HEJIMHEHHBIX KpBIC: CPABHEHUS — JKUBOTHBIE, KOTOPHIM BBINOJHUIACH Helpopadus
CEJAJMIIIHOIO HEpBAa U OIbITHAsE — KpPbICBL, KOTOPBIM OJHOBPEMEHHO C HeWpopadueit
BeinoniHstack ATIIKJI B MexionaToyHyio 06sacTb. MUKPOLMPKYJIALUIO KOXH H3ydalld
METOZIOM  JIa3epHOW  JIOMIUIEPOBCKON  ¢uioymeTpuu. Mopdonornueckne H3MEHEHHS
ayTOTPaHCIUIAHTaTa OLICHUBAIMCh B  TMCTOJIOTMYECKHX  IIpernapaTrax, OKpalICHHBIX
F€MaTOKCUJIMHOM W DJ03MHOM. DbHOXMMHYECKME METOABI BKJIIOYAIM  ONPEIEICHUE
KOHIIEHTpauuil Qakrtopa pocta sHporenus cocynaoB (VEGF), rucramuna, HUTpaTtoB H
HUTPATOB, a TAK)XKE KATEXOJAMHUHOB B KPOBH.

Pesynbrarel. ATIIKJI, BeimonnenHas Ha (oHe Helipopaduu celaiuilHOTO HEPBa, OKa3bIBAET
JUCTAHTHOE CTUMYJIUpYIOLIee AeHCTBUE HA MUKPOLMPKYJISALHUIO, CIIOCOOCTBYSI MOJEPKAHUIO
aZiekBaTHOW Tmepdy3un B TKaHAX ONEPUPOBAHHOW KOHEUHOCTHM 3a CUET CHHKEHHUS
HEHWPOT€HHOI'0 TOHYCa COCYZOB NPEKAMUIAPHOIO OT/AENIa MUKPOLHPKYIATOPHOIO pycia U
CTUMYJIALMU  SHJOTENHANbHOM Basomwnatanuud. OOHapyxeHo, uTo oOmacte ATIIKJI
WHOWIFTPUPOBaHA JICHKONUTAMH, CPEIH KOTOPBIX MPeodaafatoT JIMMQPOUUTHI, MaKpodaru u
s03uHOmIBL. ATIIKJI BbI3bIBaeT yBenuueHue KOHILEHTpalMu B KpoBU ructamuHa, VEGF,
CHIDKAET YpPOBEHb KaTEXOJAMUHOB. 3HAUYMMbIX H3MEHEHUH KOHILIEHTpAallMM HUTPATOB U
HUTPUTOB B CBIBOPOTKE KPOBH HE BBISABIICHO.

3aknroueHue: MexaHu3sM  gucTaHTHOro  ctumyiupytouiero aeicteus ATIIKJI  Ha
MUKPOLUPKYJISLNI0 OpU MOBPEKIACHUU NMEPUPEpUIECKOro HEpBa CII0XKEH, aCCOLIMUPOBAH C
W3MEHEHUEM COCTaBa KJIETOYHBIX NOMYJSILUKA ayTOTPAHCIUIAHTATA U PEAIU3YETCs IyTeEM
BJIMSHUSA Ha OallaHC Ba30aKTUBHBIX BELIECTB B KPOBH.

MECHANISMS OF DISTANT STIMULATING EFFECT OF SKIN FLAP
AUTOTRANSPLANTATION ON MICROCIRCULATION IN PERIPHERAL NERVE
INJURY

Ivanov A.N., Gladkova E.V., Shutrov I.E., Mamonova [.A., Matveeva O.V., Korshunova
G.A., Ninel V.G., Lagutina D.D., Fedonnikov A.S., Norkin I.A. Saratov, Russia

The aim of this study was to investigate mechanisms of the skin flap autotransplantation
(SFA) distant stimulating effect on microcirculation in conditions of peripheral nerve injury.
Research methods. The study was carried out on 2 groups of white male rats: comparison
(animals with sciatic nerve neurorhaphy) and experimental (rats with SFA in interscapular
region and sciatic nerve neurorhaphy). Microcirculation, histological changes in the skin flap
and concentrations of vasoactive substances in blood were studied.

Results. It was found that SFA has significant biostimulating effect on the microcirculation in
impaired innervation. SFA also changed the balance of vasoactive substances in blood that
was associated with infiltration of skin flap by lymphocytes, macrophages and eosinophils.
Conclusion. Mechanisms of the SFA distant stimulating effect on microcirculation
implemented by the complex of cellular and humoral reactions.
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BJIUSHUE UHIUBUIYAJIU3ZUPOBAHHOM CXEMbBI METABOJIMYECKOM
KOPPEKIIMU HA COCTOAHUE MUKPOLUPKYJIAIIUU Y
KBAJIMOUIIUPOBAHHbBIX CIIOPTCMEHOB

Kapysun K.A., Camoiinos A.C., Maprycesuu A K.

OI'bYH I'HL «®MBI] um. A.W. bypnazsna» ®MBA Poccuu, Mocksa, Poccust

OI'BY «IIOMUL» Munszapasa Poccun, Huxuauit Hosropon, Poccus

Henp  paboThl: W3y4yuTh OCOOCHHOCTH  PEaKUUW  MHUKPOIMPKYJSIMA HA  NPUMEHEHHE
WH/IMBHTy ATU3UPOBAHHOTO KOMILIEKCAa METa00INIECKON O IePIKKH

Marepuan U METOIBI WICCIEIOBAHI: B UCCIIEOBaHNE OBUIO BKIFOUEHO 58 CIIOPTCMEHOB, UMEIOIINX
paspan W MPEACTaBISIONINX IHMKIMYECKHE BUABI CIOpTa. Bce HMCmbITyeMble METOJOB CITydaiHBIX
yrcesnl OBUIM paclpenefieHbl Ha OCHOBHYIO rpynmy (n=23; Hoiydand cpeicTBa MeTaOOIMYecKOn
MOJIICPKKHN ) U TPYIIy cpaBHeHHs (n=25; momydanu 1uiane6o). Jlo Havana uccienoBaHus U cpasy Io
3aBepiieHnn  kypca (30 gHe#) y mpeacTaBuTened 00eMX TPYNI  OLEHUBAIA  COCTOSHHE
MUKPOLHMPKYJSIIMK METOIOM Ja3epHOl nonruiepoBckoi ¢uryomerpun Ha annapate JJAKK-M (JIa3ma,
Mockga). Omnpenensuii moka3areidb MUKPOUUPKYJSINK, TOKa3aTeidb NIYHTHPOBAHWS W aKTHUBHOCTH
perynsaTopHbIX  ¢akTopoB. CocTaB  KOMIUIEKCA  METa0OIWYECKOH  KOPPEKIMH  IOA0HpaH
WHAWBUAYAbHO HAa  OCHOBAaHMHM  NPEABAPUTENBHOTO  HWCCIECNOBaHWS  LIMPOKOTO  CIEKTpa
MeTabOoIMYecCKNX TOKa3aTesei, Mpexae BCero — IapaMeTpPOB, XapaKTEPU3YIOMIUX OKUCIHUTENbHBIH
MeTabomu3M. O6paboTKa pe3yIbTaToOB IIPOBEIcHA METOIaMI BapHAITMOHHONW CTATUCTHKH.
Pesynbrarel: MCXoqHO cpOpMUpOBaHHBIE TPYNIBI HE OOHAPYKUBAIM 3HAYMMBIX pa3induid HH TI0
OTHOMY H3 OLICGHOYHBIX KPHTEPUEB, YTO CBHICTEILCTBYET 00 aJeKBAaTHOCTU pacupexaeneHus. I[lo
3aBEepIICHHH Kypca y CIIOPTCMEHOB OCHOBHOW TpPYIIIBI (DUKCHPOBAIHM TOBBIIICHWE TIOKA3aTems
MUKPOIUPKYJSAIIH Ha 23,6% 10 CpaBHEHHIO C MCXOMHBIM ypoBHEM (p<0,05), 9TO COMPOBOXKIAIOCH
YMEpPEHHBIM CHWXKEHMEM IIoKas3aTensl WIyHTupoBaHus (Ha 14,2%; p<0,05). Kpome Toro, y inun,
MOJTyYaBIIMX META0OIMIECKYI0 KOPPEKIIHIO, OTMEYaIl CTHMYJIAINIO0 aKTHBHBIX (PaKTOPOB PETyJISAINH
KPOBOTOKa (PHIOTETHAIFHOTO, HEHPOTEHHOTO W MHOTEHHOTO) MO0 MHUKPOUHUPKYJISTOPHOMY PYCIy
koxHu Ha 18-26% (p<0,05 mist Bcex (GakTOpoOB MO OTHOUICHUIO K MCXOIHBIM 3HAUCHHSM), MPHUYEM B
HanOoOJNbIIEH CTEEeHN AaHHas TEHICHLWS OTHOCHJACh K SHAOTEIHAIbHOMY KOMIOHEHTY (+26%).
HampoTuB, y aum rpynmbl cpaBHEHHS MO OKOHYAHHMW Kypca IMpreMa HaOIIoJajd JIMIIb HEOOJBIIoe
YBEIUYCHUE aKTHBHOCTH HeporeHHoro dakropa (+12%).

3akiodeHHe: TakMM 00pa3oM, NpPOBEICHHWE Kypca HHIMBHIYaIM3HPOBAHHONH MeTa0OIMYecKOn
KOPPEKIIMH, HEe TPUBOJAS K BBEICHHIO B OPTaHU3M CIOPTCMEHA HOBBIX COCIMHEHHH, Oo0ecreynBacT
(hM3HONOTHYECKYIO CTUMYJILSINIO MUKPOIHMPKYISALNN, MPEHMYIIECTBEHHO peaJn3yeMylo 3a CYeT
aKTHBALUU BHYTPEHHUX (DAKTOPOB PETYIISIIHH.

THE INFLUENCE OF INDIVIDUAL SCHEME OF METABOLIC CORRECTION
ON MICROCIRCULATION STATE IN QUALIFIED SPORTSMAN

K.A. Karuzin, A.S. Samoilov, A.K. Martusevich

Federal Medical Biophysical Center named after A.I. Burnazyan, Moscow, Russia
Privolzhsky Federal Medical Research Center, Nizhny Novgorod, Russia

The aim of this study is estimation of specialties of microcirculation response under the use of
individual complex of metabolic support. We tested 58 qualified sportsman, divided into 2 groups.
They are main group (n=23; with metabolic complex) and control one (n=25; without metabolic
correction). Microcirculation state was studied with laser Doppler flowmetry. It was stated that
microcirculation index was significantly increases (at 23,6% to initial level; p<0,05) after metabolic
treatment, but bypass coefficient was decreased (at 14,2% to initial level; p<0,05). In addition, we
observed the stimulation of active regulatory components in sportsman of main group (at 18-26%). So,
individual metabolic correction lead to physiological activation of skin microcirculation, is realizing
with stimulation of inner regulatory factors.
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MOJYYEHUE MPOHUIIAEMOCTHA COCYJIUCTON CTEHKHA CPABHEHUEM
KPUBBIX PA3BEJIEHUSA TUODPYH/IUPYIOIIEI'O U
HEJUO®OOYHIAUPYIOIIEI'O UHANKATOPOB

'Kucnyxuu B.B., 2KI/ICJIyXI/IHa E.B.

IMC,I[I/ICOHI/IK, ’I'BY3 HUMU CIT um. H.B. Cxmudocosckoro /13, Mocksa, Poccust

BBenenue. Ilpu uccnemoBannu Mukponupkyssiuu nedenn Goresky (1963), mucmonp3oBan
OJTHOBPEMEHHOE OO0JIFOCHOE BBEACHUE B MOPTAIbHYIO BEHY 70 6 MHAMKATOPOB (OT MEYEHHBIX
SPUTPOLIUTOB 110 AeiiTepusi). B oaHON M3 MEYEeHOUYHBIX BEH BeJach PETHUCTPalUs KPUBBIX
pasBeneHus. beiio oOHapy»eHO, YTO HCIONB3Ys JHHEWHOE MpeoOpa3oBaHue (OCh BPEMEHH
MEHSETCS B K pa3 M OCh KOHIEHTpamuii B 1/K pa3) 3T, BechbMa pa3HbIe KPUBBIC, MOKHO
caenaTh TMpakTU4ecku coBmagammuMu (dhenomen ['opeuxoro). bBeuim mpennpuHSTHI
MHOTOYHCIICHHBIE TOIBITKH BBISIBUTH, YTO «TOBOPHUT» (eHoMmeH [opemnkoro (korma OH
peanusyercsi) 0 CTPYKType MHUKporupkyisiiuu. Lless nmpe3eHTanum (a) NpuBECTH YCIOBHS,
IIpU KOTOPBIX IpeoOpa3oBaHue ['openkoro BeneT K MPaKkTHYECKOMY COBIAJACHHUIO KPUBBIX
pasBeneHus; (B) Moka3aTh, YTO HCIOJB30BaHUE MpeoOpa3oBaHus [ OperKoro mMmo3BosET
OTpEeAEIUTh NPOHUIIAEMOCTh COCYIUCTON CTEHKH.

Metoa. OnHa u3 OCOOCHHOCTEH MUKPOLUPKYJSIIMM — HEPEryJspHbI KpOBOTOK. B
MHUKpPOCKOII BHUJHO, 4YTO 3PUTPOLMUTHI JBMKYTCSI C MEHSIOUIEHCS CKOPOCThIO, BKIIIOYas
ocTaHOBKY.UTOOBI JaTh OMHCAaHWE HEPETYISIPHOCTHU, TMPUMEM, YTO MPOXOXKACHUE YACTHUIL
KPOBHU 4Y€pe3 MUKPOIUPKYISIUI0 COCTOUT U3 S-TU coObITUH (1) OBITH BHYTPH MHUKPOCOCY/IA,
u, mia auddysaupyrommMx yactuil, (2) ObITh BO BHECOCYAMCTOM NpOCTpaHCTBe, (3)
MHUKPOCOCY]I 3aKpPbIT, (4) MUKPOCOCYT OTKPBIT U (5) YaCTHUIIbI KPOBU JBUXKYTCS 110 OTKPHITHIM
cocyZiaM C MEHSIOIIEHCS CKOPOCTHIO.

Pesyabtar. [lpunarue 5-Th cOOBITHII BEAET K OTHOCHUTEIHHO MPOCTOM MaTeMaTHUYECKOU
MOJIENU JIBWKEHHUS HMHIUKATOpa MO MHUKPOUUPKYyIAuuu. bomee Toro, 3TM ypaBHEHUS
SIBJIIOTCSI €AMHCTBEHHBIMH, €CIIM MPUHATh, YTO IBUKEHHE YACTULl KPOBU OIpPENEISIETCS UX
HavyalbHBIM TIOJIO)KEHHWEM (MapKOBCKOE CBOIcTBO). B  pesynmpTate mpeoOpazoBaHue
lopernikoro, mepeBomsmiee KpuBylo IuGGYHIUPYIOMIETO HWHAMKATOpPA B  KPUBYIO
HeAuGYHIUPYIOWMIETO BeNeT K TMONYYeHHIO KOd(QUIHeTa MPOHUIIAEMOCTH JHIOTENus
MukpococynoB. Kpome Ttoro, ¢enomen [operkoro sBisieTcs CIEICTBUEM COBIAIACHUS
CpeIHUX U AUCIEPCUI KPUBBIX, COTIOCTABIsIEMBIX MpeoOpa3zoBaHueM [ operkoro.

BeiBoabl. IlpeoOpazoBanue I'openkoro sBASETCS HHCTPYMEHTOM ISl IOJyYEHUs
MIPOHUIIAEMOCTH KaMUJUIIPHON CTEHKH.

PERMEABILITY OF CAPILLARY WALL BY INDICATOR DELUTION
'Kislukhin V.V., *Kislukhina E.V.
1Medisonic, 2 Sklifosovskii Institute for Emergency Medicine, Moscow, Russia

Aim. (1) To develop a mathematical model of the passage of a diffusible indicator through
microcirculation; (2) To use Goresky transform of the dilution curves for the estimation of the
permeability of a tissue-capillary barrier. Method. It is established that exists irregular
exchange between open-closed microvessels. Thus the passage of an indicator throughout any
tissue is formed by next events: (1) be in intravascular space, (2) be in extravascular space, (3)
a microvessel is closed, (4) a microvessel is open, and also (5) a particle, being in open
microvessel, experiences a variation of velocity. We assume that named events are stochastic.
Result. Given assumption leads to the statements: (a) Distribution of the time to pass
microcirculation by diffusing indicator is given by a compound Poisson distribution; (b) The
permeability of tissue-capillary barrier can be obtained by Goresky transform.
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BJIUAHUE HAT'PY3KU OB bEMOM HA CPEJHEE JABJIEHUE B AOPTE (MAP).
'Kucnyxuu B.B., 2KI/ICJIyXI/IHa E.B.
1Mem/ICOHI/IK, ’I'BY3 HUMU CIT um. H.B. Cxmudocosckoro /13, Mocksa, Poccust

BBenenue. Harpy3ku o00beMOM TNPOBOAMINCH OOJIOCHBIM BBelIeHHEM (hU3.pacTBOpa
Harperoro A0 temnepatypsl Tena. enanocs 10 nabekuuit oobemom 0.5 mi/kr 3a 10 MuH.
Bcero BBOmuioch SMMII/KT. Beumn BBISBICHBI chemyronipe TUIbI moBeneHuss MAP: (1)
BomocHoe BBeneHue (us.pacTBopa Bcerja NpUBOAMIO K pe3koMy mHoBbimeHHo (10 10%) u
CTOJIb XK€ pe3KkoMmy CcHWwkKeHnto MAP. DTo H3MeHeHue [aBJIeHUS IO BPEMEHU IMOYTH
COBMAJIaeT CO BpeMeHeM WHBEKIUHU. (2) B Toke Bpemsi cepuu MHBEKIUN Janu TPU TUMA
noBeneHuss MAP: (a) Cymmapno MAP yBennuuBanocek a0 30%, Takum oOpa3zom Kaxmas
WHBEKIIMS MOBbImana AasieHue Ha ~ 3%. (B) CymmapHo MAP cumxkanoch 10 30%, Takum
o0Opa3om kaxxaas uHbekuus cHuxana MAP Ha ~ 3% u (c) MAP nocne xaxaoro 00J1tocCHOro
M3MEHEHHs BO3BPAIIAIOCh K JOMHBEKIIMOHHOMY YPOBHIO. Lle/ib mpe3eHTanuu - npeaaoKuTh
MeXaHnU3M, OOBICHSIOMMH moeaeaue MAP.

Metoa. V3BecTHO, YTO B MOKOE B KaXKJI0M TKaHH OTKPHITA TOJIHKO YaCTh MUKPOCOCYJIOB, OT
3% B mpmmax 10 35% B Mo3ry. Bemmumna Qpakiun (QyHKIHOHHPYIOIUX COCYIOB (N)
oTpezieNisieT KPOBOTOK 4Yepe3 TKaHb. B cBoOro ouependb Asi GYyHKIIMOHUPOBAHUS MUKPOCOCYa
HEOOXOJMMO MMETh OTKPBITHIMU MPEKANUUISIPHbIE CUHKTEPHI KaK C apTepUaJIbHOW TakK U C
BEHO3HOU CTOPOHBI.

Pesyabrar. [Ipu croxacTuyeckoM ONMMCAHWU M IMPEAINOJIOKEHUH O HE3aBUCUMOCTU PabOThI
NPEeKANWUIIPHBIX CQUHKTEPOB BO3HHUKAIOT YETHIPE COCTOSIHMS MHKpococyaoB. N1 —
(GYHKIMOHUPYIOIINE MUKPOCOCY/IbI; N2 — MUKPOCOCY/IbI OTKPBITHIE C apTEPUATbHON CTOPOHBI
U 3aKpBIThIE C BEHO3HOM; N3 — MHUKpPOCOCYIbI 3aKpBIThIE C apTEepPHATbHON CTOPOHBI U
OTKPBITBIE C BEHO3HOW; U N4 — MHUKPOCOCYABI 3aKpbIThIe ¢ 000X cTOpoH. CiemoBaTeNbHO,
npu N2 > N3, cpeaHee KanmwUISIPpHOE [aBICHHE BBICOKOE W HUMEIOTCS YCIOBHS JUIS
npeobiaanus BbIX0/a KUAKOCTU B TKaHb, a mpu N3 > N2 cpenHee KalWISIPHOE J1aBJIEHUE
HU3KO€ U UMEIOTCA YCJIOBHUA ISl TIpeoOiafaHus BBIXOJA KHUAKOCTH W3 TKaHH B COCYAHCTOE
pycio.

BoiBoabl. Takum oOpazom, pu N3 > N2 peskoe yBenuuenne MAP noutu He yBennuuBaeT
KallWUIAPHOE JIaBJIEHUE U BBIXOJ JKHMJIKOCTH U3 COCYAMCTOrO pycia, CIeA0BaTelIbHO,
BO3HHKAET BPEMEHHOE YyBelIHuUeHUEe HupKymupyomero odbema kpoBu (LIOK) u cepus
MHBEKUUN BeeT K MOHOTOHHOMY pocTy MAP. ITpu N2 > N3 6omtocHoe yBennuenue MAP
BEJeT K 3HAYUTEIHLHOMY YBEIWYCHHIO KANWIISIPHOTO MJaBICHUS W TEHEPHPYET BBIXOJ
KUIKOCTH, Beaymuid k cHmkeHuto [{OK u camkennio MAP.

VOLUME LOADING ON MEAN ARTERIAL PRESSURE
'Kislukhin V.V., *Kislukhina E.V.
'Medisonic, * Sklifosovskii Institute for Emergency Medicine, Moscow, Russia

Intravenous bolus injection of 0.5 ml’kg of 0.9% NaCl generates sharp variation of mean arterial
pressure (MAP) up to 10%. After injected solution passes aorta new MAP established. It can be higher
or lower then initial level and for series of 10 injections, the total variation of MAP could be up (or
down) to 30%. For explanation of such a behavior of MAP we assume that pre capillaries as well as
post capillaries sphincters stochastically and independently change their state (open - closed). Thus
there are four states for microvessels. N1 is the number of microvessels open for blood flow. N2 is the
number of microvessels open from arterial and closed on venous site. N3 is the number of
microvessels open from venous site and closed on arterial. Relation between N2 and N3 determinates
magnitude of water flux after injection. If N2 > N3 after each injection we have the extra move of
water to tissue, thus decrease of MAP, and if N2 < N3 injected volume, mainly stays intravascular,
thus the increase of MAP.
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BJIMAHUE TABAKOKYPEHUS HA COCTOAHUE MUKPOIIUPKY JIALIUN
KPOBH B CJIM3UCTOM OBOJIOYKE POTOBOM IMOJIOCTH

Koznos B.U., I'yposa O.A., U6parum P.X.

OI'AOY BO «Poccuiickuii yHUBEpCUTET Apy:k0bl Hapo10B», MockBa, Poccus

B03MOXXHOCTh TECTHPOBAHUS MHUKPOIMPKYJIATOPHBIX PACCTPOMCTB B CIU3UCTON 000JI0UYKE
MIOJIOCTH pTa C IOMOLIBI0 COBPEMEHHBIX HEHHBA3UBHBIX METONOB SBIIIETCS BECHbMa
aKTyaJbpHOH. B HacTodmee Bpems Hapsay ¢ OMOMUKPOCKOIMEH OJHUM M3 OCHOBHBIX METO/IOB
W3Y4YCHMs] MUKPOLUPKYJISALUN B KIMHUYECKOW MPAKTUKE SBIIACTCA JIa3epHasl AONIUIEPOBCKAs
¢noymerpuss (JIAP). C nenbio u3ydyeHUs BIUSHUS HUKOTHHA HAa MUKPOLMPKYJSALMIO B
CIIM3UCTON 000JI0UKE IMOJIOCTH pTa oOcienoBaHbl 15 roHome B Bo3pacte ot 17 mo 22 ner,
mmTensHo (Oonee 5 yieT) MoJBEpraBIIMECs BO3JCHCTBHUIO HHMKOTMHA B pe3yJibTaTe
tabakokypeHusi. CocCTOSHME  MUKPOLMPKYJSLMM B  Pa3IUYHbIX  y4acTKaxX  JIE€CHbI
(POHTATBLHOIO W KEBATENbHOTO MApOJIOHTA BEPXHEM M HIKHEW 4YelocTed H3ydaloch ¢
noMoIpo MeToqoB Omomukpockormu u JIJI®. KontponpHyo rpymmy coctaBuiam 25
HEKYPSIIUX MPAKTUYECKU 3JOPOBBIX FOHOILIEH.

B pesynbrare uccnenoBaHus Yy HEKYpSIIMX HE BBISBICHO JOCTOBEPHBIX pa3iHuuil MEXIY
MOKa3aTeIsIMH CTPOEHUS MUKPOLUPKYJISITOPHOTO pycilia BO (PPOHTAIBHOM M JKE€BAaTEIbLHOM
MapOJIOHTE, a TAK)KE€ HA BEPXHEW M HWXKHEHM YENIOCTSX; TPAJUEHT Pa3jauduil mokaszarenen [
0,1. JII® BbIiBHIA TEHACHUMIO K IPEBAaJUMPOBAHUIO YPOBHS MMKPOLUPKYJSALUU B
YKEBATEJIIbHOM IapOJIOHTE IO CPAaBHEHUIO C (POHTAIbHBIM MApPOJOHTOM; 3aMETHEE 3Ta
TEHJIEHIIUSI B CIIM3UCTON 000JI0UKE HIDKHEH YENIOCTH.

VY Kypsmux npyu OMOMHUKPOCKOIHMH B Pa3HBIX 001AaCTAX JAECHBI ONPEAEIAETCS HEPABHOMEPHOE
pacrpesielieHue KanwuIIpoB M3MEHEHHOH ()OpMbl M TOBBIIMIEHHONH H3BUTOCTH, CHID)KEHUE
TUTIOTHOCTH (DYHKIIMOHUPYIOIIUX KamuIsipoB Ha 12-15%, ouaru paspexxenus. B 90% ciydaes
HaOIrofaeTcsi  3aMeJIeHHe KPOBOTOKAa M BHYTPHCOCYIMCTas arperanust 3purpouutoB. C
nomouipio JIJI® y KypuIbIIMKOB BBISBIEHO CHI)KEHHE YPOBHS KPOBOTOKA B pa3HBIX
o0jacTsx JEeCHbl BepxHeW M  HikHed demtocteil Ha 22-30%, ocnabieHHe aKTHUBHOCTH
MECTHBIX MEXaHHM3MOB pETryJIALIMH TOHYCa MHMKPOCOCYAOB, YTO MPUBOAUT K HAPYLIECHUIO
KpoBOCHaOXeHUsl TKaHell mnapojgoHTa. Haubombiime W3MEHEHHsS MUKPOLUMPKYJSILMU IpH
Ta0aKOKYpEeHUH HAOII0AAI0TCS B 00JIaCTH MaprUHAIBHOTO Kpast IECHBI.

THE EFFECT OF SMOKING ON BLOOD MICROCIRCULATION IN THE
MUCOSA OF THE ORAL CAVITY

V.I. Kozlov, O.A. Gurova, R.H. Ibrahim

People’s Friendship University of Russia, Moscow, Russia

With the purpose of studying the effects of nicotine on the microcirculation in the mucous
membrane of the oral cavity of smokers surveyed 15 young men aged 17 to 22 years. The
control group consisted of 25 non-smoking healthy young men. Microcirculation in different
areas of the frontal and chewing gums periodontal upper and lower jaws were studied using
the methods of biomicroscopy and LDF. Non-smokers revealed no significant differences
between the indicators of the structure of the microvasculature of frontal and chewing
periodontal and also on the upper and lower jaws. In smokers there is increased tortuosity of
capillaries, a decrease in the density of functioning capillaries, slowing blood flow and
intravascular aggregation of red blood cells. With LDF showed a reduction in the level of
blood flow in different areas of the gums of the upper and lower jaws. The greatest changes of
blood microcirculation in smoking are observed in the margin of gum.
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MUKPOIIUPKYJIATOPHOE PYCJIO U MUKPOLIUPKYJIALUA Y
HPEKPATUBIIUX KYPUTH HAHUMEHTOB C OCTPBIM KOPOHAPHbBIM
CUHAPOMOM

Kopneesa H.B., Cupotun b.3.

®OI'bOY BO «/lanbHEBOCTOYHBIN TOCYJAPCTBEHHBIN MEIUIIMHCKUI YHUBEPCUTET)
MunucrepctBa 3apaBooxpanenus: PO, r. Xabaposck, Poccust

Hean. U3yunts MukpouupkyisatopHoe pyciao (MLP) u mukpouupkysanuio (ML) y npexkpaTuBmmx
KypUTh MAIMEHTOB C OCTPBIM KOPOHApHBIM CHHAPOMOM. MeToabl Hcc/ael0BaHUsi: MeTomom
BUI€OOMOMUKPOCKOIIMM KOHBIOHKTUBBI 00cnefnoBaHo 93 mamueHTa € OCTPBIM  KOPOHApHBIM
cuagpomoM (OKC), Ha 5-7 cyTku mpeObiBaHHS B OTACICHWH HEOTIONKHOW Kapauosoruu Kpaesoit
KIMHU4Yecko OonpHUIBI Ne2, 1. XabapoBcka. O0cnenyeMsie pa3aeneHsl Ha 3 rpynnsl: 1 rpymma -
npeKkpaTuBIIne KypeHue (n=29, cpemHuii Bozpact — 56,2+1,2 mer (3mech u manee M+m, roe M —
cpeaHee 3HauUeHUe, m — omuoOKa cpeiHero)). JNIMTeIbHOCTh KYPEeHUs COCTaBUIa B cpeHeM - 24,5+1,9
JeT, JAaBHOCTh HpPEKpalleHus KypeHus - B cpegHeM -12,2+1,6 ner; 2 rpynma - kypsmue (n=36,
cpemHmit Bozpact - 51,7£1,2 nert); 3 rpynna — He kypumue (n = 28, cpemHuit Bo3pact — 55,7£1,2
ner). Pesyabrarel. CpenHuil nuaMeTp apTepuosl y HPEKPATUBIINX KYPHUTh OBLI CTaTHCTUYECKU
3HAYUMO OoNbIIMM, 4YeM B rpymme Kypsmux (pl1<0,0001), 3HaueHwe apTepuOIO/BEHYISIPHOTO
koaddurmenta B 1-it rpymre B cpaBHEHHH cO 2-# Taxke Oputo BhIIIe (p1<0,0001), ¢ He KypuBIINMH
MPeKpaTHBIINE KypuTh pazmmauii He mMmenn (p2=0,0527). B 1-ii rpymnme B cpaBHEHHH cO 2-i
KOJIMYECTBO KAaMWUIAPOB OBUIO 3HAYMTEIbHO OombimuM (4,27+0,19 u 2,61+0,24, p1<0,0001) u He
OTIIMYAIOCh OT Mokasartened B 3-i rpynne (4,81+0,21, p2=0,2081), uyTo yKa3blBacT Ha yMCHBIICHUE
BBIPOKCHHOCTH (peHOMeHa papuduKkarmuy y OBIBIIMX KypPHJBIIUKOB M BOCCTAaHOBJICHHE AaHHOTO
otpeska MIIP. IIpn OKC mocie oTka3a oT KypeHHs B CpaBHEHUE C KyPSIITAMHU BBISBIIN YMEHBITICHHE
BBIPQKEHHOCTH BHYTPUCOCYIHMCTOW arperaid JpUTPOLMTOB B LeHTpansHOH (pl1=0,0145),
nepexogHor (p1=0,0441) u nepunmumbansroit  (p1=0,0009) obnactsx OyianOapHON KOHBIOHKTHBEI,
YTO YKa3bIBaeT JIydlIne napamerpoB mukporemopeosoruu npu OKC mocne npekparieHus: KypeHus.
@akT KypeHUS HE OKa3bIBAaeT CTOJb BBIPAKEHHOTO BIHUSHHS Ha COCYAHUCTYIO MPOHHUIIAEMOCTH Y
oompHpix OKC, kak camo ocHOBHOe 3a0oneBaHue. 3akiiodeHue. BBIABICHHBIE MOJOKUTEIBHBIC
caeurn B MIIP m MII mocne otkaza ot kyperus nmpu OKC 00OCHOBBIBAIOT PEKOMEHIAIIUU 10
MIPEKPAIIEHUIO KyPEeHUs y JaHHOM KaTeropuu OOJbHBIX.

MICROCIRCULATORY BED AND MICROCIRCULATION IN FORMER
SMOKERS PATIENTS WITH ACUTE CORONARY SYNDROME
Korneeva N.V., Sirotin B.Z.

Far Eastern State Medical University, Khabarovsk, Russia

Aim. To study microcirculatory bed (MCB) and microcirculation (MC) in former smokers patients
with acute coronary syndrome (ACS). Material and methods. Using videobiomicriscopy of a bulbar
conjunctive, we study 93 patients with ACS, on 5-7 days of hospitalization to the Regional Hospital
Ne2, Khabarovsk. All the patients were divided into 3 groups: group 1 — former smokers (n=29, middle
age — 56.2+1.2 years, mean smoking duration - 24,5+1,9 years, mean duration of abstinence - 12,2+1,6
years; group 2 - smokers (n=36), mean age - 51,7+1,2 years; group 3 non-smokers (n=28), mean age -
55,7+1,2 years. Results. In former smokers the diameters of arterioles and the arteriole-to-venule ratio
were found to be increased in comparison with smokers (p1<0,0001). The number of functioning
capillaries per 1 mm’ of a bulbar conjunctiva in group 1 proved to be considerably increased to
comparing with smokers (4,27+0,19 and 2,61+£0,24, p1<0,0001). After smoking cessation the
expressiveness of red blood cell aggregation was found to be decreased in central (p1=0,0145),
transitional (p1=0,0441) and perilimbal (p1=0,0009) areas of the bulbar conjunctiva in comparison
with the smokers. Vascular permeability has more higher communication with a disease then with the
smoking. Conclusion. Such positive changes in MCB and MC in patients with ACS who quitted
smoking, confirm the validity of the current recommendations for this category of patients.
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W3YUYEHWE BJIMSIHUSI BHYTPH U BHEPOTOBOM HIEMEHTUPOBKH
IPOTE30B HA MUKPOILIMPKYJISIIIAIO B CJIM3UCTON OBOJIOUKE JECHBI
OJI IMTOJIY C®EPOM ABATMEHTOB BFE3BUHTOBBIX JTEHTAJIBHBIX
UMILIAHTATOB C IPUMEHEHUEM METO/IA YJbTPA3BYKOBOM
JOHIVIEPOT'PADUMN.

Koctun 1.0., lepbakos A.C., [laBeinoBa O.b., /laBeinoa b.A.

Tepckoit ['ocynapcTBeHHbIil MenunuHckuii Y HuBepcutet, TBepb, Poccus.

B nacrosimee BpeMst B IGHTATBHON UMILTAHTOJIOTMH HanOoJIee pacIpoCTPaHEeH BHYTPUPOTOBON METO]]
[IEMEHTHPOBKH MPOTE30B C OMOPON HAa MMILJIAHTAThl. BU3yalbHBIH KOHTPOJIb U3IHIIKOB IIEMEHTA MPH
JTAHHOM METOJE 3aTpyIHEH.

lenpro maHHOTO HCCIIEOBaHUS OBLJIO CPAaBHUTH IOKA3aTEIH MHUKPOIUPKYISIIIAA MapTHUHAIBHON
JIECHBI B O0JIaCTH IIeeK OEe3BMHTOBBIX HMIUIAHTATOB MPH BHYTPH M BHEPOTOBOH LIEMEHTHPOBKE
KOPOHKH Ha OCHOBAaHMH METO/1a yIbTPa3BYKOBOIl fommieporpaduu.

Martepuansl u MeTosl: Jlonmueporpaduueckoe UCCIeA0BaHHE MUKPOLUPKYJIISIINHA TKAaHEH JT€CHEBOTO
COCOYKa OBLIO MPOBEAEHO 23 MaIieHTaM ¢ MEeTaJUIOKePaMUIeCKIMH KOPOHKaMH, (PUKCHPOBAHHBIMH K
abaTMEHTY BHE W BHYTPH IIOJIOCTH pTa B OJHOM CcerMeHte uyemocTd. Jomnmueporpadudeckue
HCCIIEOBAHUSl  MHUKPOLMPKYJSIIMKA  JIECHEBBIX  COCOYKOB THPOBOAWIM Ha  YJIBTPa3BYKOBOM
KOMITBIOTEPU3UPOBAaHHOM TIprdope «Muanmakc—/{omnep-K» ¢pupmbr «CI1 MuanMakcey.

boun BeIOpaHBI CcleayromMe TOYKH JIOKAIMH: OCHOBaHHE MEAMAJIbHOTO M JAMCTAIbHOTO JECHEBOTO
COCOYKa ¢ BeCTHOYISIPHOW CTOPOHBI, MPHJISKAILETO K Noiycdepe abaTMEHTa MPU BHYTPUPOTOBOM U
BHEPOTOBOM METOAX [IEMEHTUPOBKH.

OrneHnBaTM  peakTUBHBIE 3HAYCHHS MW CKOPOCTh HOPMAIHM3AIlMd MAaKCUMAaIbHOW  JIMHEHHOM
CHUCTOJTMYECKON CKOPOCTH KpOBOTOKA (Vas) U MakKCUMaJIbHOW OOBEMHON CHUCTOIUYECKON CKOPOCTHU
KpoBoTOKa (Qas) mpu NpUMEHEHHH XOJIO0BOH MTPOOEI.

PesynmbpraTer. Tlokazarenn muHEHHOW W OOBEMHONW CKOPOCTH KPOBOTOKA OBLTM CHIDKEHBI B CiIydae
MPUMEHEHUs] BHYTPUPOTOBOTO METO/a LIEMEHTHPOBKM KOpOHKM K abarmenty (Vas 0,789+ 0,035
cm/cek, Qas 0,51240,048 cm/cek), B cpaBHeHuU ¢ BHepoToBoro metojoMm (Vas 0,887+ 0,037 cm/cex,
Qas 0,584+0,048 cMm/cex). PeakTrBHBIC 3HAUEHUS IPU TPUMEHEHHH XOJI0I0BOM MPOOKI CTATHCTUYECKH
3HAYMMO He oTindaymch B obemx rpymmax (0,628+0,028 cm/cek m 0,635+0,035 cm/cek).
Hopmanuszauus mokaszareneii Vas u Qas mocie NPUMEHEHHS XOJOAOBOH MNpOOBI MPOUCXOIuiIa
ObICTpee TPU BHEPOTOBOM METOJe LEMEHTHPOBKU (56+4 cek) B CpaBHEHHH C BHYTPHPOTOBBIM
metoaoM (7443 cek).

BriBoa: Ilo naHHBIM yIIBTpa3ByKOBO# pomruieporpaduu 0ojiee MpearnovTUTENICH BHEPOTOBOW METO[
LEMEHTHUPOBKH KOPOHOK Ha a0aTMEHTH! OE3BHHTOBBIX UMILJIAHTATOB. V3IUIIKK LIeMEeHTa, BU3YyaJIbHBIN
KOHTPOJIb KOTOPBIX OCIIO)KHEH IpH BHYTPHUPOTOBOM METO/A€ (HUKCAIIMM HETAaTHBHO BIUSIOT Ha
PEaKTUBHYIO CIOCOOHOCTh MHUKPOLMPKYJIATOPHOTO pyclla MAaprUHalIbHON  JIECHBI  BOKPYT
HMMIIAaHTaTOB.

THE STUDY OF THE INFLUENCE OF EXTRA AND INTRAORAL
CEMENTATION ON MICROCIRCULATION IN MUCOSA UNDER THE
ABETMENTS’ HEMISPHERICAL BASE OF SCREWLESS DENTAL IMPLANTS
WITH USING OF ULTRASOUND DOPPLER METHOD

Kostin 1.O., Shcherbakov A.S., Davydova O.B., Davydov B.A.

Tver State Medical University, Tver, Russia.

Purpose: Compare microcirculation in the marginal gingiva in cases of using extra and intraoral
cementation of the crown to the abutments of screwless dental implants.

Conclusion: According to ultrasound Doppler data method extraoral cementation is more preferable.
Excess of the cement has a negative effect on the reactivity of microcirculation of the marginal gingiva
around the implants.
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AHAJIN3 PECITUPATOPHO-3ABUCHUMBIX KOJJEBAHUI
MHUKPOIUPKYJIATOPHOI'O KPOBOTOKA KOXH YEJIOBEKA HA OCHOBE
METOJIA SMIINPUYECKHX MO/ U1 BEVBJIET-IIPEOGPA3OBAHUA
Kpacnukos I'.B., I'aBproxuna 1O0.H., I'epacumosa K.A., Kpacuukosa I1.B., ITuckynosa I".M.
®OI'bOY BO «Tynbckuii rocy 1apCTBEHHbBIN MEIArOrH4eCKUil YHUBEPCUTET UM.

JI.H. Toncroro», Tyina, Poccus

Ilens — wmcciemoBaHWe MEXaHM3MOB B3aMMOJCHCTBHUS KoeOaHWN KPOBOTOKA HAa YPOBHE CHCTEMBI
MUKPOLUPKYJIISIIINH KOXH YEIOBEKA.

HccnenoBanne KOXXHOW MHUKPOTEMOJIMHAMHKHI MPOBOAWIHN y MPAKTUIECKH 3OPOBBIX JTOOPOBOJIBIIEB
Ha OCHOBE JiazepHOl nomruiepoBckoit guoymerpun (JIAD, neyxkanansubri ananuzatop JIJAKK-OII ¢
JUIMHOW BOJNHBI u3nydeHus 1.06 Mxm) u nanbieBoir Qotormierusmorpaduu (PII). Koxnuyro
nepQy3ur0 PETUCTPUPOBAIH B TIOJOXKEHUW CHI HA HApPY)XHOH MOBEPXHOCTH MpPEIIUICYbs BOIH3U
Jy4e3arsiCTHOr0 CycTaBa M Ha MOJAYLIEYKE yKa3aTeJIbHOTO Hayblia JieBo pyku. Peructpamuio OIIT
OCYIIECTBJISUIA Ha CPETHEM Mayblle TOH K& pyKu. JJif KaXIOro MCIBITYEMOTO MPOBOIMIN YETHIPE
MocJeIoBaTeNIbHbIC TISTUMUHYTHBIE PETUCTPAIlUU: TPH €CTECTBEHHOM PUTME ABIXaHUS M B PEKUME
KOHTposmpyemoro aeixanus ¢ gactoroi 0.25, 0.10 u 0.04 I'm u pukcupoBanHoii riryounoit (30% ot
WHIMBH/Ty aJIbHOW MAaKCUMAJIbHOM BEJIMYMHBI SKCKYPCUH TPYIHON KICTKH MUCIBITYeMbIX). [l aHanmza
pecMpaTOpHO-3aBUCHMBIX KOJEOaHWH WCIONB30BAM METOJ Pas3lIo’KEHHS HCXOIHOTO CHTHAlla Ha
SMIUPUYECKHE MOJABI C TOCIEeNyIOIIMM CHEeKTPaTbHBIM aHaJM30M MOJI Ha OCHOBE BeEHBIET-
npeoOpa3zoBanus. [loka3aHo, 4YTO B  YCJIOBUSX KOHTPOJIMPYEMOIO  JbIXaHHWS  aMILIUTYJa
peCcMpaTOPHBIX KOJIeOAaHUI MUKPOIIUPKYISITOPHOTO KPOBOTOKA KOXKH TaJIbIla ¥ MPEATLICYbs IUHSHHO
yBeNMYMBAETCA C yMeHbIleHHeM 4acToThl abixanus (0.244+0.03, 0.82+0.09, 1.04+0.12 nd. ex. u
0.20+0.04, 0.30+0.05, 0.35+£0.06 nd. enm maa gactorel aerxamms 0.25, 0.10 m 0.04 I
COOTBETCTBEHHO). AMIUIMTY/Ia JbIXaTCIbHBIX KoyicOanuii B curHamax OII[ yBenuuuBaercs
HEeJIMHEHHO ¢ MakcuMyMoM Tipu dactore neixaHus 0.1 I'm (16.6+2.5, 42.6+4.8, 31.9+3.8 ycu. en.).
OpnHako, OTHOIIEHHWE AaMIUIUTYIbl PECHHPATOPHBIX KONEOaHWH B YCIOBUSAX KOHTPOJIHMPYEMOTO
IBIXaHUS K aMIUIUTYZe KOJieOaHU KPOBOTOKA HA YACTOTE COOTBETCTBYIOIICH YACTOTE NBIXaHUS MPHU
€CTECTBEHHOM pUTME, OCTaeTCsA MpakTudecku moctosHHbIM (1.5+0.2, 1.4+0.2, 1.320.3 u 1.5%0.3,
1.440.2, 1.4+0.2 nns MUKpPOIHUPKYIATOPHOTO KPOBOTOKA Maiblla M mpeamuiedbs u 1.9+0.3, 2.24+0.2,
2.240.3 gna ®III'). Takum obpazom, mpenmnoiaraeTcs, 4TO aMIUIMTYJa PecUpaTopHO-3aBUCHUMBIX
KOJICOaHWi B MHKPOIMPKYJIATOPHOM pYCIE€ KOXKHU SBISICTCS MYJIBTUIUIMKATUBHOW (QyHKIUEH.
OO0OpaTHO-NPOTIOPIMOHANEHBINA XapaKTep 3aBUCHMOCTH aMIUTUTYABl PECHUPATOPHBIX KOJeOaHWH OT
YacTOTHl JBIXaHUS TPEANOJIOKUTENFHO OOYCIOBJICH YacTOTHOM  3aBHUCHMOCTBIO  CKOPOCTH
PacipoCTpaHECHHUs PECITUPATOPHBIX KOJICOAHUH.

ANALYSIS OF RESPIRATORY-DEPENDENT FLUCTUATIONS IN THE
MICROCIRCULATORY BLOOD FLOW OF THE HUMAN SKIN ON THE BASIS
OF THE METHOD OF EMPIRICAL MODES AND WAVELET TRANSFORM
Krasnikov GV, Gavryukhina Yu.N., Gerasimova KA, Krasnikova IV, Piskunova GM
Tula State Lev Tolstoy Pedagogical University, Tula, Russia

The dependence of the amplitude of respiratory oscillations of the microcirculatory of skin blood flow
on the frequency of respiration on healthy volunteers was investigated. Registration of cutaneous
microhemodynamics was performed using laser Doppler flowmetry and finger photoplethysmography.
The study of respiratory oscillations was carried out with spontaneous breathing rate and in controlled
respiration mode with a frequency of 0.25, 0.10 and 0.04 Hz and a fixed breathing depth. It is shown
that the amplitude of respiratory-dependent oscillations in the microcirculatory bed of the skin is a
multiplicative function. The inverse-proportional character of the dependence of the amplitude of
respiratory oscillations on the respiration rate is presumably due to the frequency dependence of the
respiratory oscillations propagation velocity.
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JTUATHOCTHYECKASI HEHHOCTb HEMHBA3ZUBHOM OIIEHKU KOKHOM
MHUKPOLUPKYJISIHUU METOJI0M JIABEPHOH JOMILIEPOBCKOM
®JIOYMETPUU Y TAIIMEHTOB C CAXAPHBIM IMABETOM 2 TUITIA
Kymuxos JI.A., ['maskoB A.A., Kynukosa I[1.A., bookos A.II., KoBanesa IO.A.

I'bY3 MO MOHUKHU um M.®. Bragumupckoro, Mocksa, Poccust

C wucnonp3oBaHWEM MeToNa JiazepHoW jgomuiepoBckoi dmoymerpun (JIID) omyOmmkoBaHO
MHOYKECTBO CTaTUCTHUYECKU 3HAUYHMBIX PE3yJbTaTOB HAYYHBIX HCCIEIOBAHMMN, TOBOPSIIUX O TOM, YTO
HW3MEHEHUS KOKHON MUKPOLUPKYJISLUH PEILIECTBYIOT Pa3BUTHIO OCIOKHEHHI caxapHOTro Auadera 2
tuna (C/] 2), Moryt BbIBIATBCS A0 MaHHdectauuu 3abonesanus. Ilpum sToM, HecMoTps Ha
HEPCIEKTUBHBIE Pe3yJbTaThl PadOT, METOX OTCYTCTBYET B KJIMHMYECKOM mpakTuke. OCHOBHOI
MPUYUHON STOMY SIBJIETCS €ro HEIOCTaTOYHAas AMArHOCTHYeCKas W IMPOTHOCTHYECKAas HEHHOCTH:
JII® xopowmio BBIABISET pasinuus MeEXKAY TIpyHIaMH, HO IUIOXO paloTaer st oOcieroBaHUs
€IMHUYHOTO NAllMEeHTa U MPUHATHSA KIMHUYECKOTO PEIICHUS.

Heab pa6orsl: Pa3paboTka MOAX00B, MOBBIIAOIINX AUATHOCTHYECKYIO IIEHHOCTh OLIEHKH KOXKHOM
MHUKPOLMPKYJSIIMKA KPOBM Yy TMAIMEHTOB C caxapHbIM AuabeToM 2 THNa METOJOM Ja3epHOM
noruieposckoit doymerpun (JID).

Marepuajabsl 1 MeTOAbI: 3a BpeMs paboTel oOcienoBayim 319 dWenmoBeK: 370pOBBIC JTOOPOBOJBIIHI,
MalMeHTHl ¢ caXxapHbIM AnadbeToM | U 2 THIOB, NHIA ¢ HAPYLICHUSMH YTJIEBOAHOTO OOMEHa APYTroi
9THOJIOTUH, OOJBHBIE apTepHalbHOM TuHepTeH3ueil u ap. Perucrpanumio mnapameTrpoB KOXKHOM
MUKPOIUPKYJISIIUAK IPOBOAWIN C MpuMeHeHneM nuarnoctuueckux komrekcoB JIAKK-01, JTAKK-02,
JIAKK-TECT, JIAKK-M (HIII «JIASMAY).

PesyabTaTbi: B Xxome paboTel OBUIO TMOKa3aHO, YTO HENOCTaTOYHas MPOTHOCTUYECKas |
JUarHOCTUYECKass IEHHOCTh METOAa CBs3aHAa C BBICOKOH BapHaOENbHOCTHIO M3MEPEHUH U
HEJIOCTATOYHOW BeNWYMHOW pasznmuuid. Hamu Obm  pa3paboTaHbl METONUKH 0OCIIEeOBaHUS
MAlMEeHTOB C MPUMEHEHWEM KOMOMHUPOBAHHBIX (YHKIHMOHAIBHBIX BO3JAEHCTBUH (TOCTypanbHO-
TEIJIOBBIE, OKKIFO3MOHHO-TEIUIOBBIE POOBI), CO3AaHBI aJITOPUTMBI IIOCTPETUCTPALIMOHHON 00paboTKH
JAHHBIX. OTH MOJXO/bI MO3BOJIMIN BBIABJIATH MAIMEHTOB C CaXxapHbIM JHa0ETOM 2 THUIIA HA YPOBHE
YyBCTBHUTENBHOCTH U crienuduaHocTr 60mee 80%.

BeiBoabl: Ha Tekymem stame Obuin pa3paboTaHbl METOIMKH, KOTOPBIE IO3BOJSIIOT C BBICOKOH
TOYHOCTBIO OTJIMYAaTh 3J0POBOTO YEJIOBEKa OT MalUeHTa ¢ caxapHelM aumaberom 2 Tuma. K
COKaJIGHUIO, 3TOTO HEIOCTaTOYHO JJIsi MPUMEHEHHUS B KIMHUKE: UHTEPEC [T Bpayda MpeCcTaBiseT He
CTOJIKO (akT Hanuuus 3a0olieBaHMs, CKOJNBKO €ro mporHo3. Jlpyroit 3amaueil sBisercs
muddepeHnnanbHas IUarHOCTHKa MUKPOLUPKYJSTOPHBIX HapyLICHWH, BBI3BAHHBIX IHA0ETOM, WU
M3MEHEHU MUKPOLMPKYJSAIUHN Apyroi sTuoioruu. Ha pemienne 3tux mpobiiem OyneT HampasiieHa
Hallla JaibHeHas padoTa.

DIAGNOSTIC VALUE OF NON-INVASIVE ESTIMATION OF SKIN
MICROCIRCULATION IN PATIENTS WITH TYPE 2 DIABETES USING LASER
DOPPLER FLOWMETRY

Kulikov D.A., Glazkov A.A., Kulikova P.A., Bobkov A.P., Kovaleva Yu.A.

Moscow Regional Research and Clinical Institute ("MONIKI"), Moscow, Russia

Aim: Development of approaches that increase the diagnostic value of laser Doppler flowmetry (LDF)
in type 2 diabetes (t2DM) patients.

Methods: The study included 319 subjects: healthy volunteers, patients with type 1 and type 2
diabetes, persons with violations of carbohydrate metabolism of another etiology, patients with arterial
hypertension, etc.

Results: Insufficient predictive and diagnostic value of the method is associated with high variability
of measurements and insufficient differences between groups. To solve this problem we developed
tests with combined functional impacts (postural-heating test, occlusion-heating test), algorithms for
data post-processing. These approaches gave us opportunity to identify t2DM patients with more than
80% of sensitivity and specificity.
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BJIMAHUE BAKYYM-UHTEP®EPEHITEPAIIMU HA COCTOSHHUE
MHUPOLNUPKYJIALINUN Y BOJBHBIX XPOHUYECKUM BAKTEPUAJIbBHBIM
IMPOCTATUTOM

lenB‘lI/IHKaH I.b., 2KOJ‘I6aXOBa C.H., ! Konuyrosa T.B., 2BOKOB AN.
l(I)l“BY «PHLI MPUK» M3 P®, Mocksa, Poccus
*OI'BY ['HII ®MBII um. A.11. bypnazsna ®MBA Poccun, Mocksa, Poccust

Lenb - uzyueHue BIUAHUS BaKyyM-UHTep(hEpeHITepanuy Ha COCTOSHUE MHUKPOIMPKYJIISIIIH
y OOJIBHBIX XPOHUYECKUM OaKTepHAIbHBIM IPOCTATUTOM.

Marepuan u Meroasl. B uccnenoBannn yuactsoBasid 90 nmanueHToB B Bozpacte 25-50 jer ¢
XpOHHYECKHM OaktepuanbHbiM mpoctatutoM (XbBII) B jateHTHOM (a3e aKTUBHOCTH
BOCHAJITENBHOTO Ipoliecca. MccnenoBanue nNpoBOAUIOCh B CPAaBHUTEIBHOM aCIEKTE Ha TPEX
PaHIOMHU3MPOBAHHBIX rpynnax OonbHbIX (n=30), CONOCTaBUMBIX IO BCEM KpPUTEPUSM,
pa3feNeHHbIX B 3aBUCUMOCTH OT IPHUMEHSEMBIX METOJOB Ha JBE Jie4yeOHble U OAHY
KOHTPOJIbHYIO. IIpr 3TOM MCXONHO Ha3HAYEHHOE CTAHAAPTHOE MEAMKAMEHTO3HOE JICUYEHUE
SBIISUIOCH OOJMTaTHOM COCTaBIAIONICH BO Bcex Tpex rpymmax. Pesynbrarel. [lo  naHHBIM
nazepHo# momnmuiepoBckoit dhaoymerpun (JIAD), ycraHoBieHO, 9TO TIOCIIE JICUSHUs HanboJsee
3HaYMMble TE€MOJMHAMHMYECKHE M3MEHEHHs OBUIM TOJIY4YeHbl B TIpyMIe MalUeHTOB,
NOJyYaBIIMX BaKyyM-uUHTepepeHurepanuto. Ilpm 3ToM  JOCTOBEPHO  YIIyUIIMIHChH
apTepUalbHBII  IPUTOK M BEHO3HBIM OTTOK. Bo BrOpol rpymme, mojy4aBUIe
UHTEp(PEPEHIIMOHHbBIE TOKH, TaKKe OblIa BBISBJIECHA JIOCTOBEPHAs MOJIOKUTENIbHAS JUHAMUKA
nokasaresned JIJI®, HO B MEHbIIEW CTENEHU, B TO BpPEMs, KaK B KOHTPOJIBHOW TIpyIIE
JIOCTOBEPHBIX M3MEHEHHM CO CTOpPOHBI H3y4aeMbIX IIOKa3aTeled He ObUIO MOJIY4YEHO.
3akmioyeHue. Takum o00pa3oM, KypcoBOe€ NpPHUMEHEHHE BaKyyM-MHTep(hepeHUTepanuu y
O6ompHBIX ¢ XBII oOKka3piBaio BBIpAXEHHOE KOPPUTHPYIOIIEEC JCHCTBUE HA CHCTEMY
MUKPOTE€MOIUHAMUKHU.

THE INFLUENCE OF VACUUM INTERFERENCE THERAPY ON THE STATE OF
THE MICROCIRCULATION PROCESSES AMONG PATIENTS WITH CHRONIC
BACTERIAL PROSTATITIS.

Kulchitskaya D.B., Kolbakhova S.N., Konchugova T.V.,Bokov A.I.

Federal State Institution «Russian Scientific Center for Medical Rehabilitation and
Balneology» of the Ministry of Health of the Russian Federation, Moscow. A.l.Burnasyan
State Research Center - Federal Medical Biophysical Center, Russia,Moscow.

The goal of this research project was to study the influence of vacuum interference therapy on the state
of the microcirculation among patients with chronic bacterial prostatitis.

Materials and methods. The study included 90 patients aged 25-50 years with chronic bacterial
prostatitis in a latent phase of inflammation. The study was conducted on a comparative basis using
three randomized groups of patients (n-30), comparable on all criteria, divided depending on the
methods applied into two treatment and one control group. Besides, the originally assigned standard
medication treatment was an obligatory component in all three groups. Results. According to laser
doppler flowmetry (LDF) data more vivid hemodynamic changes in the group of patients who
received vacuum-interference therapy. Moreover, the arterial influx and venular deflux increased. The
second group, which received interference currents, there was also positive dynamics in the
hemodynamic parameters, but to a smaller extent, while in the control group there were no vivid
changes found in the studied parameters. Conclusion. Thus, the course treatment using vacuum
interference therapy among patients with chronic bacterial prostatitis had a vivid positive corrective
effect on the system of hemodynamics.
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MPUBOP ] JMATHOCTUKH KOXKXHON MUKPOIUPKYJISAIINA KPOBH
YEJIOBEKA

Jlanuran JI.I'., Poratkun [[.A.

I'BY3 MO MockoBckuii 061acTHOM HayYHO-HCCIEI0BATEIbCKUNA KITMHUYECKHH HHCTUTYT

(MOHUKHN) um. M.®. Bragumupckoro, Mocksa, Poccust

Lenr paGorsl. Pa3paboTka ONTHYECKOTO  YCTPOHCTBA, OCHOBAaHHOTO HAa  PETUCTpPAIlUU
HU3KOYAaCTOTHBIX (DIyKTyarwii 00paTHO pacCesTHHOTO OT TKaHW CHUTHAJA.

Metoasl uccienoBanusi. B pabore mpemmaraercs HOBBIA METOJ W3MEPEHHUS KOXKHOTO TTOTOKA
MUKPOLUPKYJISIIUN KPOBH - HEKOTepeHTHas (uykryaruonHas crekrpockonus (HOC), ocHoBaHHBII
Ha PEeTUCTpalii HU3KOYACTOTHBIX (UIYKTyallMd CHUTHAJIA U3 MHKPOCOCYIMCTOrO pyclia B JHAINa3oHe
gactoT or 0 mo 20 ', 0OycOBIEHHBIX pa3HBIMU (U3HMOJIOTHISCKUMH TPOLIECCAMH, TAKHMMHU Kak
pUTMHUYecKas padoTa cepAla, Ba3oqWIATALUS W BAa3OKOHCTPHKIHA COCYAOB W T.I. Perucrpauus
JMAHHBIX (QIIyKTyalnud HeceT B cebe MH(POPMANHIO O MOTOKE MHKPOIMPKYJIANANA KPOBH U TO3BOJSET
OIICHWBAThL TIOKa3aTellb  Iepdy3ud TKaHEH KpPOBBIO KAaK B METOJE JIA3ePHON OTUICPOBCKOM
dbmoymerpun (JIAD). C momompio pa3pabOTAaHHOIO MaKeTa YCTPOMCTBA, PCANM3YIOIICTO JTaHHBIN
METOJA M3MEpeHUs], ObLIM MPOBEACHBI TECTOBBIE MCIBITAHUS HAa 340POBOM JOOPOBOIBIE C ITOMOIIBIO
(hyHKIIMOHATBHBIX TPOO: OKKIIO3MOHHONH M TEIUIOBOH (ITyTeM OMIYCKaHHWS PYKH B TOPSIYIO BOAY).
OnTudeckass TOJIOBKAa YCTPOWCTBA, COCTOAMIAS W3 3 3€leHbIX W 3 WH(GpaKpacHBIX IUOMOB, ObLIa
3aKpeIUICHa Ha JUCTAIBHOHM (halaHre CpeaHero maiblla PYKH HCIBITYEMOTo, JUIs CpPaBHEHHs Ha
cpenHeil (amaHre OBUT yCTAaHOBJIIEH BOJIOKOHHO-ONTHYECKUH 30HI JIa3€pHOTO JIOTIEPOBCKOTO
ananmm3atopa JIAKK-02. Bo Bpems mpoBeneHHsI H3MEPEHUH MTPOU3BOAMIIACE OJHOBPEMEHHAS 3aIHCh
rmokasatelis ep(y3uu Ipy NOMOINHU JaHHBIX YCTPOMHCTB.

Pesyabrarel. [{na cpasHenns JIJI® u HOC curnanoB mexmy coOol uis HUX OBUTM PacCUUTAHEI
kod(ummeHTsl Koppensiiuu [Iupcona: mis OKKITFO3MOHHOW MpoObl oH cocTaBui 0,86 mius obomx
TUIIOB CBETOAMOOB, JJIs TEIUIOBOM MPpoOkl 0H cocTaBmi 0,74 mist 3enenbix u 0,68 mis nH(paKpacHbIX
muonoB. IlokazaHo, uTo mokaszarens mepdys3uu, ompenensemblii meroqoM H®C, pearmpyer Ha
pa3iMYHBIC HATPY30YHBIE CTUMYJIBI (apTepraNbHast OKKITIO3MS U HATPEB), M TAKUM 00pa3oM, SIBIISIETCS
WHPOPMATHBHBIM MapaMEeTPOM B OIlEHKE (YHKIHOHAIBLHOTO COCTOSIHUSI CUCTEMbI MUKPOIIMPKYJISIIIAN
KpOBH.

3akiouenue. Ilonyuennas Boicokas xoppemstuus mMexay JIAD® u HOC curnazamu rOBOPUT O TOM,
YTO JAHHBIA METOJ MOXKET CIYy)KHTh HeIoporoi ambrepHaTHBOW Metony JIJI®. PaspaboranHoe
YCTPOMCTBO PEaTN30BaHO MPH UCTOIH30BAHUN B Ka4eCTBE MCTOYHHUKOB M3IIyUYEHHUS! CBETOJIMOJIOB, YTO
MTO3BOJISIET U30aBUTHCSA OT JIA3€POB M ONTHYECKUX BOJIOKOH. YCTPOWCTBO SIBIISIETCS MHUHHATIOPHBIM U
MOJKET KPENHUThCS HETIOJBIKHO Ha TeJie YeJOBeKa M MepeMeIaTscsi ¢ HUM, TO €CTh, IPUTOTHO IS
MOJTHOIIEHHON ()YHKIIMOHAILHON TUArHOCTHKH B JIBUKEHUH UCIIBITYEMOTO.

DEVICE FOR DIAGNOSIS OF CUTANEOUS BLOOD MICROCIRCULATION IN
HUMAN

Lapitan D.G., Rogatkin D.A.

Moscow Regional Research and Clinical Institute ("MONIKI") named after M.F.
Vladimirsky, Moscow, Russia

The aim of this study was to develop the new optical instrument which is based on registration of low-
frequency fluctuations of signal from cutaneous blood microcirculation (BM) system in the frequency
range from 0 to 20 Hz - non-coherent fluctuating spectroscopy (NFS) method. The device layout
implementing this method of measuring BM was developed. As sources of radiation in the device are
3 green and 3 infrared light-emitting diodes. It was shown that perfusion index determined by NFS
responds to different load incentives such as arterial occlusion and heating and, thus, is an informative
parameter in the assessment of the BM functional state. High correlation between laser Doppler
flowmetry (LDF) and NFS signals was obtained so this method can serve as an inexpensive alternative
to LDF. The developed device is miniature, so it can be fixed immovably on the human body, and
move with it, i.e. device is suitable for full functional diagnostics in motions.
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BJIMSTHUE BUOITPOJYKTA «MDX AMINO FORCE» HA AJJANITAIIMOHHBIN
IHOTEHIIUAJI CUCTEMBI MUKPOLUPKYJIALIUUA JIBIZJKHUKOB-I'OHIIIUKOB
JIuteuH @.B., Xurano B.A.*, Peiokun H.H.*

lNocynapcTBenHas akageMust GU3NUECKOM KyIbTyphbl, cCliopTa U TypusMa, CmoneHck, Poccust
["'ocynapcTBEeHHBIN MHKEHEPHO-TEXHOJIOTHYECKU YHUBEpCUTET, bpsiHck, Poccus

Beenenne. B coBpeMeHHOM CrIopTe afieKBaTHOE, (PM3MYECKUM HArpy3kam, 00eclieueHre MBIIII TUIACTHYECKHM 1
9HEPreTHYEeCKUM MaTepHalIOM B 3HAUNTEIBHOW Mepe JIMMUTHPYETCs] pab0TON CHCTEMbl MUKPOTEMOLUPKYJISLIHH.
Jns  pacmmmpeHus (QYHKIHMOHAJIBHBIX BO3MOXKHOCTEH OOMEHHOIO 3BEHA I€JIECOO00pa3sHO HCIOJIb30BATH
OMOCTUMYJIITOPEI IPUPOJTHOTO MPOUCXOKACHHS.

Heas. Ouenutry BimsHue Onompoxykra «MDX Amino Force» Ha KpOBOTOK W aKTHBHOCTh TKaHEBBIX
KO(EpMEHTOB Y JIBDKHUKOB BO BPEMS TPEHUPOBOYHBIX (u3mdecKux Harpy3ok (OH).

Marepuan u meroanl. [lapamerpsl Mukpouupkyssuuu (Benuuuna nepoysuu (IIM), ¢uaxca (CKO), Bknaa
aKkTUBHBIX (A3, AH, AM) U TacCUBHBIX (Ax, Ac) MEXaHU3MOB PETYJISIINN) PETUCTPHPOBATIH METOAOM Ja3epHOU
noruieposckoit duioymerpuu (JIAD); aktusHocTh HAJIH 1 ®AJ] ciocoboM (iryopeciieHTHON CIEKTPOCKOIHH
B JIByX rpymnnax juil: ocHoBHas rpynmna (OI') mepxHuku-roHnwku (n=18) u xouTpossHas rpymna (KI') (n=22).
Cnopremenst OI' Ha mpotsbkenun 21 aHS 1o pa3paboTaHHOW cxeme npuHHManu ouornpoayktr «MDX Amino
Force», momy4eHHBI N0 CHELUAIBHOW TEXHOJOIMHM U3 MOJOYHOH chiBOpoTku. Crnoprcmensl KIT mpunumManu
pacTBop Kpaxmaia (ruiarne6o).

Pe3yabTaThl. AHAIM3 NMOJYYEHHBIX AaHHBIX MOKA3aJl, YTO B MOKOE y JBDKHHKOB Ol oTMewaeTcs MOBBIIIEHUE
9KOHOMHYHOCTH (PyHKIMOHHPOBAHHUSA CHUCTEMBl MHUKpPOLUMPKYISnuu. [lokasarens yTwimsanun KO(pepMEHTOB
HAJIH n ®AJl camxaercs Ha 22% u 9% cooTBeTcTBeHHO. BMecTe ¢ Tem, pacmmpsiercst (yHKIMOHATbHBIN
pe3epB cucTeMbl MUKpoIHpKyIsiun ¢ poctoM IIM Ha 15%, CKO — Ha 66%. Poct nepdysun odecrieunBaercs B
O0CHOBHOM Ad (42%) u He3HaunTenbHBIM pocToM AH (3%) 1 AM (2%) Konebannii. YaydmaeTcs OTTOK KPOBU U3
BEHYJISIDHOTO 3BEHA, O 4YeM CBUAETENbCTBYeT CHIbkeHHe Ax Ha 150%. ¥V nepkamkoB KI' moj BiustHHEM
(U3MUECKUX HArpy30K B IIOKOE COXPAHSACTCS IMOBBINICHHAs AKTUBHOCTh MHUKPOLUPKYISIMUA M MeTaboIHM3Ma.
CrpemutensHo Ha 51% cHuxkaercss konuentpauus HAJIH u na 7% DAJl. Tlpu stom mokazatens [IM
cumxaercsa Ha 3%, CKO — na 122%, Ao nosbrmaercst Ha 23%, AH — Ha 21%, AM — Ha 4%. YXyamaercs OTTOK
KpPOBH U3 BEHYJISIPHOTO OTJIe]a MUKPOIIUPKYJISITOPHOTO pycia mpu pocte Ax Ha 66%.

3akaouenne. [Ipumenenne o6uonponykra Ha ¢one cucremarnueckux ®H yiydimaer 5KOHOMHUYHOCTH PabOTHI
CHCTEMbI MUKPOLMPKYJISIIMU B ITOKOE, UTO SBJISICTCS TapaHTOM pacIIMpeHus (PyHKIMOHAIBHBIX IPaHHIL] BO BPEMs
paboTEHIL.

INFLUENCE OF BIOPRODUCT "MDX AMINO FORCE" ON THE ADAPTATION
POTENTIAL OF THE MICROCIRCULATION SYSTEM OF SKIERS-RACERS
Litvin FB, Zhigalo V.Ya. *, Rybkin NN *

State Academy of Physical Culture, Sports and Tourism, Smolensk, Russia

State Engineering and Technology University, Bryansk, Russia

Introduction. In modern sports, adequate, physical loads, the provision of muscles with plastic and energy material is largely
limited by the work of the microhemocirculation system. To enhance the functionality of the exchange link, it is advisable to
use biostimulators of natural origin.Goal. To assess the effect of the MDX Amino Force bioproduct on blood flow and tissue
coenzyme activity in skiers during exercise training (FN). Material and methods. The parameters of microcirculation (the
value of perfusion, PM, the contribution of active (Ae, An, Am) and passive (Ad, Ac) regulatory mechanisms) were recorded
by laser Doppler flowmetry (LDF); The activity of NADH and FAD by the method of fluorescence spectroscopy in two
groups of individuals: the main group (OG) racers-racers (n = 18) and the control group (CG) (n = 22). Sportsmen of the OG
for 21 days, according to the developed scheme, took the bioproduct "MDX Amino Force", obtained by special technology
from whey. Athletes KG took a solution of starch (placebo).

Results. The analysis of the obtained data showed that at rest the skiers of the OG noted an increase in the economic
efficiency of the microcirculation system. The indicator of utilization of coenzymes NADN and FAD is reduced by 22% and
9%, respectively. At the same time, the functional reserve of the microcirculation system is expanding with the growth of PM
by 15%, RMS - by 66%. The growth of perfusion is mainly due to Ae (42%) and a slight increase in An (3%) and Am (2%)
oscillations. Improved outflow of blood from the venular link, as evidenced by a decrease in Hell by 150%. In skiers of CG
under the influence of physical activity at rest, the increased activity of microcirculation and metabolism remains. The
NADH concentration decreases by 51% and by 7% FAD. At the same time PM index decreases by 3%, RMS - by 122%, Ae
increases by 23%, An - by 21%, Am - by 4%. The outflow of blood from the venular section of the microcirculatory channel
worsens with the growth of Hell by 66%.Conclusion. The use of bioproducts against the background of systematic FN
improves the economy of the microcirculation system at rest, which is a guarantee of expanding functional boundaries during
operation.
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OLIEHKA JIOKAJIBHBIX TEPMOPET'YJISITOPHBIX BJIUSHUMN HA XAPAKTEP
MUKPOLUPKYJIAINN U AKTUBHOCTDb OKUCJIMTEJIBHBIX
KO®EPMEHTOB

JlutBun @.b., ®ponosa J.J1., Jlrobytuna K./I., beikoBa N.B.*

lNocynapctBenHas akagemusi GU3HMUECKOM KyJIbTYpBI, CliopTa U Typusma, CMoneHck, Poccust
*["ocyapCTBEHHBIN TEXHUYECKU YHUBEpcUTeT, bpsiHck, Poccust

BBenenne. ®u3MOJIOroB IpUBIEKAET NPOOJIEMa YYaCTHs CHCTEMBbl MHUKPOLMPKYJISALUH B JHEPreTHYECKOM
obmene xieTkr. Ocoboe MecTo 3/1eCh NMPHUHAUIC)KUT B3aMMOOTHOLICHUSIM WHTEHCHBHOCTH MHUKPOKPOBOTOKA H
a3pOOHBIX IPOLECCOB OKHUCICHUS MakpodproB. [IepCHEKTMBHBIM HOAXOAOM SIBISETCS OLEHKA aKTHBHOCTH
TKaHEBBIX KO()EPMEHTOB: BOCCTAHOBJIEHHOTO HHKOTHMHamuaaneHuHauHykiaeotuga (HAIH) n okumcnenHoro
¢naBuHaneHuHAnHYKIenoTHAA (DAJT).

Matepuan u metroabl. [lapamerpbl Mukpouupkyismuu (BenmmunHa niepdysun ([IM), dmakca (CKO), Bkiman
akTUBHBIX (A3, AH, AM) 11 accuBHBIX (An, Ac) MEXaHU3MOB PETYJIIIHN) PETUCTPHPOBATIH METOAOM Ja3epHOU
nonrmiueposckoit prioymerpun (JIA®D); akrusrocts HAJTH u ®A]J] criocodbom (aryopeciieHTHO# CIeKTPOCKONU
B JIBYX TPYIINax JHIl: IbDKHAKUA-TOHIMKY (n=12) 1 HETpEHUPOBAaHHBIE JIUIA OJHON BO3PACTHOM rpynmsl (n=15).
W3mepeHne xapaKTEepUCTUK MPOBOIMIM B mokoe npu temneparype +25°C (komdopt), +10°C u +35°C. s
CO3JIaHusl JIOKAITBHOU TUIIOTEPMUH U runeprepmun ucnonb3oBaiu 6mok JJAKK-TECT.

Pe3ysabTaThl. AHanu3 MOJNyYEHHBIX JaHHBIX IOKa3al, 4yTo B Iokoe mpu +25°C mo BceM H3Yy4EeHHBIM
XapaKTepUCTUKAM  MEXAY TpYINIaMH CTaTHCTHYECKH HAACKHBIX pPaziIMYuii HeT. B OTBeT Ha JIOKaJIbHYIO
THIIOTEPMHUIO ¥ THUIEPTEPMHUIO0 OOHApYXKEHBI CYIIECTBEHHBIC pa3JIMuusi, KOTOpBIE CBHJIETENBCTBYIOT 00
YBEIMYCHUH TEPMAJIFHOTO pe3epBa MUKPOLMPKYIALUH Y JIBDKHUKOB. Y crioprcMeHoB npu +10°C cHipKaroTcs
I[IM Ha 94%, CKO - 99%, AH - 66% u noBsimarotcs Am - 8%, An - 47%, Ac - 102%. B koHTpONC CHIKEHHE
coctaBisieT 28%, 48% u 17%, noseimenue — 5%, 58% u 49% coorBercTBeHHO. [IpH MOKANBEHON THIIEPTEPMUH Y
coptcMeHoB nioBsitaercs 1M wa 70%, As — 8%, AMm — 3%, Ac — 42% u camxaercs CKO — 10%, Ar — 14%,
An — 89%. B xonTpose nosermarotes [IM Ha 16% u Ac — 20%. Camxarores: CKO na 15%, A3 — 5%, Ax —8%,
Am — 2%, An — 6%. Ilpu oxnaxnenun y cnoptrcMeHoB cHkeHue yruminzannu HAJTH u AL cocrasmsier 15%
n 14% cootBercrBeHHo. B rpymnmne xonTponst — 9% u 10% coorBercTBeHHO. [Ipy NOKaNBHOHN TUIEPTEPMUH Y
crioptcMeHoB aktuBu3anus yrunuzaiuu HAJIH u ®AJ] nocturaer 14% u 7% COOTBETCTBEHHO, TOT/a KakK B
rpymnmne KoHTpons 5% u 3% COOTBETCTBEHHO.

3akaiouenue. [lonydeHHBIE JaHHBIE CBUJACTEIBCTBYIOT O OoJjiee IIMPOKMX TpaHHIAX aJarnTaldioOHHOTO
MOTEHIMAIa MUKPOLIMPKYJISTOPHOTO pyCia JILDKHUKOB IPH JIOKAJIBHBIX TEMIIEPATYPHBIX MPo0ax MO YPOBHIO
JIOCTaBKH M a3pOOHOMY OKHCIIEHHIO MaKpOIproB.

EVALUATION OF LOCAL THERMOREGULATORY INFLUENCES ON THE
CHARACTER OF THE MICROCIRCULATION AND THE ACTIVITY OF
OXIDATIVE COENZYMES

Litvin F. B., Frolova D., Lyubutin K. D. Bykova I. V.*

State Academy of physical culture, sport and tourism, Smolensk, Russia *State technical University,
Bryansk, Russia

Introduction. Physiologists attracts the participation of the microcirculation system in the energy metabolism of
the cell. A special place here belongs to the relationship of the intensity of microcirculation and aerobic
oxidation of makroergov. A promising approach is to assess the activity of tissue coenzymes: the restored
adenine dinucleotide (NADH) and oxidized flavinadeninnukleotid (FAD). Material and methods. The
microcirculation parameters (the volume of perfusion (MP), flux (RMS), the contribution of the active (AE, An,
Am) and passive (BP, AC) mechanisms of regulation) were recorded by laser Doppler flowmetry (LDF); the
activity of NADH and FAD method of fluorescence spectroscopy in two groups: skiers-racers (n=12) and
untrained individuals of the same age group (n=15). Measurement of characteristics was performed at rest at a
temperature of +25°C (comfort), +10°C and +35°C. To create a local hypothermia and hyperthermia used a
block LAKK-TEST.

Results. Analysis of the data showed that at rest at 25°C for all the studied characteristics between the groups
were statistically reliable differences there. In response to local hypothermia and hyperthermia are significant
differences that indicate an increase in the thermal reserve of the microcirculation skiers. In athletes, compared
with the control group, hypothermia and hyperthermia wider range of levels of perfusion and flux, increasing the
contribution of the mechanisms of regulation and activity of the coenzymes of oxidation. Conclusion. The
obtained data testify to the wider boundaries of the adaptive capacity of the microvasculature of skiers at the
local temperature samples according to level of delivery and aerobic oxidation of makroergov.
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PEIyJisiIUusA MUKPOLUPKYJATOPHOI'O KPOBOTOKA Y NAIHUEHTOB C
XPOHUYECKOM BOJIE3HBIO IIOYEK

Jlo6os I'.U., I'ypkos A.C., Ucaukuna A.H.

WNuctutyt dusunonorun um. W.I1. [TaBnoBa PAH, Canxkr-IlerepOypr, Poccus

Lenpto manHOM paboTHl OBLIO HCCIEAOBAHUE MapaMETPOB M MEXAaHHU3MOB PETyJSIIIMM KPOBOTOKAa B
MIIP koxu y TamueHTOB C XpoHW4Yeckoid OomesHpto mouek (XBII), momywarommx jedeHue
MIEPUTOHEATLHBIM JHATH30M.

Meronpl HCClIeOBaHUA: IApaMeTpbl KPOBOTOKAa uccienoBanun wmerogoMm JIID ¢  mnomobsro
nuarnoctuyeckoro kommuiekca JIAKK-M, KoHIEHTpauo KapJUOTOHUYECKUX CTEPOHUIOB OIPEIENsITN
UMMYHO()EPMEHTHBIM METOJIOM.

PesynbraTel: YcraHoBiieHO, 4TO y mnanueHTOB ¢ XbII mokasaTens MUKPOLMPKYJSILUM B KOXKE
MOAYIICUKH Manblia CHUXEeH Ha 22,143,46%, B koxe mpenrmieubs - Ha 17,4+2,61% mo cpaBHEHUIO C
KOHTpoJeM. PacueTsl, caenanHble Ha OCHOBE NaHHBIX BelBier-aHanu3a AUC JI[I®-rpaMM mokasanu,
YTO0 y 3TuX OONBHBIX MMEIOTCA  BBIPQKEHHBIC H3MEHEHUS MEXaHU3MOB  PETrYJLILUU
MUKPOLMPKYJISTOPHOTO KPOBOTOKAa B KOXKE€ MOMYIIEYKH Maiblla MO CPaBHEHHIO C aHAJOTHYHBIMU
MoKa3aTeNsIMU B KOHTPOJIBLHOU T'PYyIIIE, a MUMEHHO - MOBBIIIEHBI BCE BUJIBI TOHYCa: HEHPOT€HHBIN — Ha
24,443,46%, muoreHnsii - Ha 27,0+3,37%, sugotenuiizaBucuMeiii - Ha 30,1+4,27%.

[TokazaHo, YTO KOHILIEHTpPALMs SHAOICHHOro oyabanHa B IUIa3Me KpoBU marueHTtoB ¢ XbII
HE3HAUYWTEIbHO TMpeBbIIaia TakoByro B koHTpone (0,311+0,032 wu 0,292+0,034 uM/n,
COOTBETCTBEHHO), B TO XK€ BpeMs cojepxkaHne MapuHoOydarennHa (MbBI') y mamumentoB ¢ XBII
TIPEBHIINIATI0 KOHIIEHTPAITHIO B KOHTpoJie B 5,78 paza (2,005+0,486 u 0,347+0,057 aM/n).

BrisBiIeHA NOJIOKUTENBHAS KOPPEISLUOHHAS CBI3b MexNy KoHLUeHTpauueld MbI' u Bennunnamu MT
cocynoB MIIP u auiacTonn4eckoro apTepuaIbHOTO AaBleHHs ¢ Koddduirentamu koppensun +0,803
n +0,637 COOTBETCTBEHHO.

Y mnamuentoB ¢ XbIl ycTaHOBIEHO CHI)KEHHE CIIOCOOHOCTH JHIOTEIMOIUTOB cocyaoB MIIP
npoayuupoBath NO npu nposeneHuu npodbl ¢ AX u ymeHslenue yyBctButensHoctd [ MK k NO
py HOHO(Ope3e HUTPOIIpyCCHUIa HATPHSL.

Copep:kaHre reMOorJIo0MHa B TKaHAX KUCTH (TKaHEBOM reMaTokput) y nmarueHToB ¢ XbII Obin MeHbIe
Ha 16,1+2,13%, a kucimoponHas carypauuss KpoBu Hmke Ha 6,0+1,07% mno cpaBHeHHIO C
AQHAJIOTMYHBIMH MTOKA3aTENIIMHA B KOHTPOJIE.

3akmouenue:  IlockonbKy — SHAOTENManbHAs  PEryJLIUMsA  MHKPOKPOBOTOKA  NPOSIBIISIETCS
MPEUMYIIECTBEHHO Ha YPOBHE MENKHX apTepuil U apTepuoi, To noseimenne I3T cremyer cuuTarh
OCHOBHOW NMPUYMNHON CHUXeHUA nepdy3un Tkaner y nanueHTos ¢ XbIl. Yeennuenne MT yka3siBaer,
IIPEXJE BCETO, Ha MOBBIIIECHUE TOHYCA MPEKAMMUIAPHBIX MUKPOCOCYAOB, YTO HETATUBHO OTPAXKAECTCA
Ha pacmpenesreHud KpoBoToka B MIIP 1 orpannymBaeT moTok KpoBU B COCYAax HYTPUTHBHOTO THIIA y
9THX OOJBHBIX.

REGULATION OF MICROVASCULATURE BLOOD FLOW IN PATIENTS WITH
CHRONIC KIDNEY DISEASE

Lobov G.I., Gurkov A.S., Isachkina A.N.

Pavlov Institute of Physiology Russian Academy of Sciences, St. Petersburg, Russia

It was found that in patients with CKD, the microcirculation in the skin of the finger pad was reduced by 22.1 +
3.46% compared to the control. Expressed changes in the mechanisms of regulation of microcirculatory blood
flow are available in these patients, all types of tone are increased: neurogenic - by 24,4 + 3,46%, myogenic - by
27,0 £ 3,37%, endothelium-dependent - by 30,1 £ 4,27 %.

A positive correlation was found between the concentration of marinobufagenin and the values of MT of the
microvasculature and diastolic blood pressure with correlation coefficients of +0.803 and +0.637. Endothelial
cells of the microvasculature in patients with CKD produce less NO, and SMC have a lower sensitivity to NO, as
evidenced by a smaller increase in blood flow during iontophoresis of acetylcholine and sodium nitroprusside.
The concentration of hemoglobin in the tissues of the hand (tissue hematocrit) in patients with CKD is less by
16.1 + 2.13%, and the oxygen saturation of blood is lower by 6.0 £ 1.07% compared to the same parameters in
the control.
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OYHKIUOHAJIBHBIE 1 MOP®OMETPUYECKHUE U3MEHEHUS JIETOYHbIX
APTEPHI MAJIOTO TMAMETPA JIETKAX KPBIC C OJHOCTOPOHHEM
NEPEBSI3KOM OBIIIEM COHHOM APTEPUH

MapkoB M.A., Tecakos W.I1., Cadaposa H.b., /laBsinoBa M.IIL.

MI'Y umenu M.B.JlomonocoBa, Mocka, Poccus

Lenb: BeisiBUTH M3MeHeHHS NO-0MOCpeIOBaHHOW AuWiaTanuy JerodHbix aptepuit (JIA) m Briag
3aBUCHUMOTO W HE3aBHUCHUMOTO OT paCTBOpUMON ryanmiaTiiukiassl (pl'L) myTei nmpu mepessske oomei
connoit aprepuu (OCA) u oneHuTh MOP(HOIOTUYSCKUE XaPAKTEPUCTHKH JIETOYHBIX apTepUil MaJioro
Juamerpa.

MeTop! HiccTeTOBaHMS: ONepalliil TPOBOAMIIN Ha caMiax Oenbix OecriopoaHbix kpeic (170-230 rp),
KoTOpbIM TiepeBsizbiBanu JeBylo OCA. Uepes mecsn oreHuBaim ypoBeHb NO-HHIYIHPOBAHHOTO
pacciabieHust u30IMpOBaHHBIX JIA BTOporo mopsaka, mnepdy3upyeMBIX B PEXHME MOCTOSHHOTO
notoka. B kauectBe soHOpa NO HCMONBb30Bamy pacTBOp HUTpornpyccraa Harpust (SNP) (107'-107M).
OLEHKY IUISTALAH TIPOBOIWIN Ha (one cokpamenus B otBer Ha 5-HT (5%10°M). s mogaBieHms
NO-3aBucuMoro paccirabiaeHusl Ha pa3HbIX YPOBHAX Hcmonb3oBamu 6mokarop pl'l] (ODQ, 10 MkM) u
neiictByromuii Ha K'y-kaHanel 610katop - TeTpastunammonuii (TDA, 5 MM). Mopdonorudeckue
cBoiictBa JIA (Tommuuy JIA W KOJTWYECTBO CJIOEB TIAIKWX MEIIII) OICHUBAIN B TUCTOJOTHICCKOM
WCCIIEIOBAHNM TIPH OKpacke TIeMaTOKCHIMHOM-303MHOM. Ilnomans cocyaoB mpencTaBieHa B
YCIIOBHBIX €IMHHLAX IIOCJie HOpMHUpOBaHUS Ha nuamerp. [Ipu MopdomeTpuueckoM HCClieOBaHUU
Kpome rpymnmnbl ¢ mepeBsskoii OCA, ObUla HpoaHaTM3UpOBaHA TPYIIA C TMEPEBA3KON HapyKHOMH
connoi aptepun (HCA) ¢ 11e1p10 OIICHUTH BKJIa UIIIEMUN COOCTBEHHO KapOTHIHBIX TEIEII.
Pesynprater: B rpynme kpbic ¢ nepeBszkoii OCA ObII0 MOTyueHO BBIPaKEHHOE CHM)KEHHE OTBETa Ha
SNP mpu wucronszoBanuun ODQ - cratuctuyeckn 3Haunmoe (p<0,05) momaBieHue paccialieHus
HaOIOAaIOCh BO BCEM JHAamnia3oHe MCCIEAYyEMBIX KOHIICHTpanui, Torma kKak B KoHTpoie ODQ
GIOKMPOBAN JHISTAIMIO TONBKO TpH mepdys3un Gombimx koientpauuii SNP - 10° u 10'M. B
rpymnie koutposisi TOA 3Hauumo (p<0,05) ymensman paccnabnenue JIA npu koHueHTpanusax SNP ot
10° 10 107M, a B rpynme ¢ nepessizkoit OCA — B auamasone ot 107° 10 10"M. Mopdomerpruecks y
KpsIc ¢ nepeBaskoii OCA HaOM0AaI0Ch YMEPEHHOE, HO 3HAUMMOE YBEJTUYEHHE TONIIMHBI Meaun JIA
1o cpaBHeHUo ¢ KoHTpoieM. (0,22 vs. 0,16 y.e.). Y kpbic ¢ nepeBszkoit HCA yBenmuveHue TONIIHHBI
ObL10 OoIee BeipakeHHBIM (0,3 y.e.).

3aximroueHne: OTCYTCTBHE Tep(y3uu KapOTHAHOTO TeNblla, a HE TOJOBHOTO MO3ra, O00YyCIaBIWBaeT
HaOmonaembie m3MeHeHns B JIA. B peammzanmn NO-omocpemoBanHoi mwimstanuu JIA y Kpeic
OJTHOCTOPOHHEW WIIeMHel KapOTHAHBIX Tenell Oojbinoe 3HaueHHe mpuodperaeTr plll-3aBucuMmbrii
nyTs. AxtmBamms K',-kanamoB, kak plll-He3aBucuMbIii MexaHm3M NO-0TOCpeIOBaHHOTO
pacciabyieHust, TepsieT CBOE 3HaUCHHE.

FUNCTIONAL AND MORPHOMETRIC CHANGES IN SMALL PULMONARY
ARTERIES OF RATS WITH ONE-SIDED LIGATION OF THE COMMON
CAROTID ARTERY

Markov M.A., Tesakov I.P., Safarova N.B., Davydova M.P.

Lomonosov Moscow State University, Moscow, Russia

Object: to detect changes in NO-mediated dilatation (using sodium nitroprusside, SNP, 10"'-107M) of
pulmonary arteries (PA) and the contribution of soluble guanylate cyclase (sGC) dependent and
independent pathways in rats with unilateral ligation of the common carotid artery (CCA) and to
evaluate the morphological characteristics of PA of small diameter. In rats with CCA ligation, ODQ
reduced relaxation with all concentrations of SNP, while only with 10® and 10"M in control. The K-
channel blocker tetracthylammonium significantly reduced the relaxation of the PA with SNP 107%-10°
"M, and in control - 10°-10"M. The thickness of the PA also increased in the operated rats. This
indicates the enhanced role of the sGC-dependent pathway in NO-mediated dilatation in rats with
CCA ligation. The activation of K',-channels as the sGC-independent mechanism loses its value.
Probably, the ischemia of carotid bodies, not the brain, causes such changes in PA.
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MoOAYJAIUA COCTOAHUA TEMOJINHAMUKHU 3K30I'EHHBIMH
NCTOYHUKAMU OKCHUIA A30TA

Maprycesuu A.K., [lepersrun C.I1., Ilepetsrun I1.B., [Tnexanosa A./I.

OI'BY «IIOMUL» Munszapasa Poccun, Huxauit Hosropon, Poceus
Accormanus poccuiickux 030HoTepaneBToB, Hrxkauit HoBropoa, Poccust
®I'bOY BO «Huxeropoackas I'CXA», Huxuuniit Hosropoa, Poccus

Lenbto paboOTHl SBUJACh OLEHKA COCTOSIHUS MUKPOLHUPKYJSIMU Y KPBIC NPH MPOBEICHUH
Kypca HHTAJIAIMN OKCH/IA a30Ta.

Marepuan u MeTobl. DKCIIEpUMEHT OblT BhINONHEH Ha 20 Kpbicax-camuax JUHUM Bucrtap.
[lepBas rpymnma (n=10) Obuia xoHTpospHOW. Kpwicam 2 rpymnmel (mo n=10) nposoguin
exeqHeBHble MHramsauu NO-cozep:kalieil ra3oBoi cMecu (KOHLEHTpalus okcuaa azora — 20
ppm, ckopocTh noToka — 1 j/MuH). [IpoaOKUTENFHOCTS HHTAISAIIUN cocTaBisuia 10 MUHYT,
Kypc Bkmodan 10 exeaHeBHbIX mnponenyp. Cunres NO-conepxkaiieil BO3IYIIHOH cMmecH
OCYIIECTBISIM C TIPUMEHEHHEM SKCIIEPUMEHTAJIBHOTO TeHepaTopa, pa3paboTaHHOTO B
POAL-BHUND® (Capos, Poccust). OueHKy COCTOSHUS MUKPOLUPKYJISIIAU TTPOU3BOANIH
METOJIOM JIa3epHO# nomntuiepoBckoit guryomerpun Ha amnmapate JIAKK-M Ha mocne tpethei,
celbMOM W mocnenHed (mecsATod) MHramsauuu okcuzaa asora. CHEKTp aHaIu3UpyEeMbIX
napaMeTpoB BKIIOYAN MokaszaTeab Mukpouupkymsiuuu (IIM), a Ttaxke wuccienoBaHue
AKTUBHOCTH PETYJIATOPHBIX MEXaHU3MOB U MOKa3aTesb LIYHTUpoBaHus. [lonydyeHHble JaHHbIE
ObuTH 00paboTansl ¢ moMoIbko mporpamm Microsoft Excel u Statistica 6.1.

PesynbraThl. YCTaHOBIEHO, YTO MO 3aBEPUICHUN TPEThEH MHTaSLMU OKCHIA a30Ta YPOBEHb
[IM yMepeHHO MNpeBBIIAET 3HAYEHUS, XapaKTEepHbIE NJIsl KPbIC KOHTPOJIBHOM TIpymnmbl (Ha
14%; p<0,05), 9TO0 MOXKeT OBITh pealn30BaHO 3a CYET AaKTHBAIMH SHIOTEIHAILHOTO
komnoHeHTa (Ha 28%; p<0,05), HEMOCPEACTBEHHO OTPa’KAIOLIEr0 BBIJIEICHUE IHIOT€HHOTO
NO. [Ipu 3T0M YyMEpPEHHO CHMXKAETCSl CTENEeHb Y4acTUsl MUOTEHHOTO KOMIIOHEHTA PeryJIsiuu
(7a 37%; p<0,05) mpu coxpaHeHUU aKTUBHOCTU OCTaJbHBIX. B manpHelem (mmocie ceapbmMoi
U JIecITON mpoueaypbl) HaOdMO#anM TEHJIEHIMIO K  CHIJKEHHI0 HMHTEHCHBHOCTHU
Mukporpkyasiuu  (Ha 13 u  16% coorBerctBeHHo; p<0,05 mnsa oboux ciydaes),
o0ecrieuynBaeMyto OTHOCUTENIbHBIM CHIDKEHHEM MOJyJIUpYOILei aKTUBHOCTH
9H/IOTEJINATBHOIO0 KOMIIOHEHTA Ha (JOHE CTUMYJISLIMU HEUPOTEHHBIX U MUOTEHHBIX BIIMSHUH,
a TaKk)Ke POJIU JIIXaTeIbHOTO KOMIIOHEHTA PETYJIALIH.

3akmoyeHne. TakuM 00pa3oM, UMEET MECTO CUCTEMHBI OTBET CHCTEMBl MUKPOLUPKYJISIIHA
Ha KypCcOBO€ IPUMEHEHNE UHTAILIMOHHOT0 OKCHU/Ia a30Ta B HU3KOW KOHLEeHTparuu (20 ppm).

MODULATION OF HEMODYNAMICS STATE BY EXOGENOUS SOURCES OF
NITRIC OXIDE

A K. Martusevich, S.P. Peretyagin, P.V. Peretyagin, A.D. Plekhanova

Privolzhsky Federal Medical Research Center, Nizhny Novgorod, Russia

Association of Russian Ozone Therapeutists, Nizhny Novgorod, Russia

Nizhny Novgorod State Agricultural Academy, Nizhny Novgorod, Russia

The aim of this study is estimation of the influence of inhalations of nitric oxide on microcirculation
state and heart rate variability. Experiment was executed on 20 Wistar male rats, divided into 2 equal
groups (intact and with nitric oxide inhalations). Microcirculation state was studied with laser Doppler
flowmetry. It was stated that nitric oxide inhalations provoked initial stimulation of microcirculation
(elevation of microcirculatory index at 14%; p<0,05) with subsequent moderate inhibition (at 13-16%
to control group). These changes are associated with transformation of regulatory influences on
microcirculation. So, we fixed the presense of systemic response on inhalation administration of nitric
oxide is using in low concentration (20 ppm).
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IKCIIEPUMEHTAJIBHOE U3YYEHUE MUKPOLUPKYJATOPHOI'O OTBETA
HA UHT'AJIAIIMOHHOE ITPUMEHEHUE AKTUBHBIX ®OPM KUCJIOPOJA
Maprycesuu A.K., MapryceBuu A.A., [lepetsrun 11.B.

OI'BY «JIOMUL» Munszapasa Poccun, Huxuauit Hosropon, Poccust

OI'AOY BO «HammonaneHblii uUcciaeqoBaTENbCKU HUKEropoICcKuid ToCy1apCTBEHHBIN
yausepcureT uM. H.W. JIobaueBckoro», Hiwknuit HoBropoa, Poccus

Lenpto manHOM paboTHl SBUJIACh CpaBHUTEIbHAS OLEHKA BIMSHHS MHTAIALUN 030HA U CHHIJIETHOTO
KHCJIOPOJIa Ha COCTOSTHUE MUKPOLIUPKYJIALUH.

Marepuar u MeTonsl MccienoBaHua. Hamu Obuto chopMHpOBaHO 5 TPyIIT KphIC JUHUH Buctap.
[lepras rpymnmna kpsic (n=10) O6bUTa HHTAKTHOW (HE MPOBOJMIM HUKAKUX MaHMUIyJAUui). JKuBoTHBIE
BTOpOH-TsATON rpynmn (n=10 B Ka)KA0i) NOMydanu exeIHeBHbIC HHraIsAIuu B TeueHue 10 queid. Bo 2
IpylNne OCYIIECTBISUIM HWHTASIIMKA CHUHIJIETHO-KHCIOPOJHOW Ta30BoM cmecH, ucnonbdys 100%
MOITHOCTh reHeparopa «Airnergy Professional plus» (I'epmanusi), B TpeTbeli — cyxoll 030HO-
KHCJIOPOIHON cMecH (KOHLEHTpauus 030Ha — 60 MKI/JT), B Y4eTBEPTOH — YBJIAYKHEHHOTO 030HA, B MATOMH
— O030HO-KHCIIOPOAHOM CMecH, MpPOMyIUEHHOH uepe3 cioil Macia. COCTOSIHHE MHUKPOLMPKYJISILUN
OTICHUBAJIM METOJIOM JIa3epHOHN NOMmUIepOBCKOM ¢uryomeTpun Ha ammapate «JIAKK-My. [TomydeHnHbIe
JlaHHbBIe ObLTH 00paboTaHbl B MakeTe Statistica 6.1.

PesynbTatel. BeIABI€HO, YTO TONBKO MHTATSIMN CHHIJIETHOTO KMCIOPOAA CIOCOOCTBYIOT HApPACTaHUIO
HMHTEHCUBHOCTH KPOBOTOKAa 10 MHKPOLUPKYJITOpPHOMY pyciay (Ha 14% OTHOCHTENBbHO HMHTAaKTHBIX
*HUBOTHBIX; p<0,05). Ilpy mpUMEeHEHUH YBIAKHEHHOTO 030HA W MACISHBIX O30HUAOB ATOT dPPEKT
ObUT YMepeHHBIM (CHUkeHue Ha 25 u 16% cootBercTBeHHO; p<0,05 mist oboux ciyuaes). MHransium
CYXOH 030HO-KHCIIOPOJHON CMeCH MPHUBOAMIN K BBIPAKEHHOMY YTHETCHHIO MUKPOLMPKYJIUHU (Ha
66%; p<0,05).

[Ipu ucnonb30BaHUU CYXOH O30HO-KHCIIOPOAHOW CMECH HAOJIONANny YrHETEHHE BCEX «BHYTPEHHHX)
MEXaHU3MOB PETYJSIUH B COYETAHHH CO CTUMYJSALUEH «BHEIIHUX» BIMAHUHA. HanmpoTus, nHraxsuum
CHHIJIETHO-KHCJIOPDOJHOW Ta30BOM cMecH OO0ECIe4YHMBAIOT MNPEUMYIIECTBEHHYIO  aKTHBAIHIO
9HJOTENNANIBHOTO M HEHPOTeHHOTO MeXaHu3MOB. OCOOEHHOCTBHIO JEMCTBHS YBJIAXHEHHOTO O30HA
HY)KHO TpHU3HaTh INPEUMYLIECTBEHHYI0 CTUMYJIALMI0O MHOTEHHOIO KOMIIOHEHTa peryjsiiuud, a
MAacCJISHBIX 030HUI0B — MAaKCUMAaJIbHYI0 COXPAHHOCTh BCEX MEXaHU3MOB.

3akmroueHre. TakuMm oOpazoM, HaubOoyiee ONTHUMAajbHA PEAKIUs JIOKAJTHbHOM TEMOJMHAMHUKH Ha
WMHTASAUY Ta30BOTO MOTOKAa OT TEHEpaTropa CHUHIVIETHOIO KHCIOpOJa M YBIAKHEHHOM O030HO-
KHUCJIOPOIHON CMECH I10 CPAaBHEHMIO C MPUMEHEHHUEM CYXOT0 030HA M MACIISIHBIX O30HHIOB.

EXPERIMENTAL STUDY OF MICROCIRCULATORY RESPONSE ON
INHALATIONS OF REACTIVE OXYGEN SPECIES

A.K. Martusevich, A.A. Martusevich, P.V. Peretyagin

Privolzhsky Federal Medical Research Center, Nizhny Novgorod, Russia

National Research Nizhny Novgorod State University named after N.I. Lobachevsky, Nizhny
Novgorod, Russia

The aim of this study is comparative estimation of the influence of ozone and singlet oxygen on
microcirculation state. Experiment was executed on 50 Wistar male rats, divided into 5 equal groups
(intact and with inhalation exposures: singlet oxygen, dry ozone, moisture ozone and oil ozonides)
Microcirculation state was studied with laser Doppler flowmetry. It was stated that only singlet
oxygen inhalations cause elevation of microcirculation index (at 14% to initial level; p<0,05). In
addition, this factor provoked prevalent activation of endothelial and neurogenic components of
microcirculation regulation. Other exposures, especially dry ozone-oxygen mixture, led to negative
response of microcirculation. So, singlet oxygen demonstrates the most optimal changes of local
hemodynamics at inhalation use.
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OCOBEHHOCTH MUKPOIIUPKYJISATOPHBIX U TKAHEBBIX PEAKIIUIA
BO3HUKAIOIUX ITPU UMIIVIAHTAIIUU MATPUI U3
HOJUKAIIPOJAKTOHA C PA3JIMMHBIM TUAMETPOM BOJIOKOH
MaprtiokoBa A.B., Kyprykosa M.O., Ilyunnssan JI.M., 'opomxa C.H., Cypmenesa M.A.,
Cypwmenes P.A., CaenseBa M.C., I'opun J[.A., ITapaxonckuii b.B.

®I'bOY BO «Capatosckuit IMY um. B.W. Pazymosckoro» Munsapasa Poccuu, r. CapaTtos
HanmonanbsHblil uccnenoBareabckuii TOMCKHIM MOJUTEXHUYECKUIT YHUBEPCUTET, I'. TOMCK
OI'BOY BO «CaparoBckuii HallMOHAIBHBIA UCCIEA0BATEIbCKUN TOCYJapCTBEHHBIM
yHuBepcuteT umeHu H. I'. YepnsbimeBckoroy, r. CapaTtoB, Poccuiickas @enepanus

Hens pabotel. M3ydeHne BIHMAHWS AWaMeTpa BOJOKOH MATPHIl IUIsl TKaHEBOM WHXXEHEPHH Ha WX
0MOCOBMECTUMOCTb.

Mertoasl uccnenoBanus. MccnenoBanue npoBOAMIN Ha OCNBIX KpbICaX-camilaX, pa3/ieICHHBIX Ha 3
rpynnsl. B MOAKOXKHYO KHpPOBYIO KJIETYaTKy B OOJAcTH XOIKH JKABOTHBIM TPOWU3BOIMIH
MMITIAHTAIMI0 MAaTPHUIl Ha OcHOBe monukamnpojakroHa (PCL) ¢ pa3muuneiM guameTpoM (Guopum.
Omnpenenenue nepdy3un OCYIIECTBISUIOCh METOAOM Ja3epHO# monmuiepoBckoit (uioymerpun (JIJID)
Ha 7, 14 u 21-e CyTKM dKCIIepUMeHTa HaJ| 001aCThI0 HMITIAHTAIIMN MATPUIl. JKXMBOTHBIX BBIBOJWIIN U3
dKcriepuMeHTa Ha 21 CyTKH, TKaHHM OOJAacTH WMIUTAHTAUKd U ckaddonm ObUIM MCCEUEHBI ¢IUHBIM
6okoM. [Ipenmaparsl U3TOTaBIMBAIM IO CTAaHAAPTHOW METOIUKE M MHUKPOCKOTHPOBAIH C ITOMOIIBIO
Mukposusopa «JIOMO M-103».

Pesynprater  uccnemoBanus. Hax  oOnacTeio  uMIUIaHTaMu —~ MUKPOGUOPWILIPHBIX  MaTPHI]
00HApY)KEHO YMEPEHHO BBIPAXCHHOE yBeNWYeHHE Nep(y3uu KOXKU B mepuoi ¢ 7-X 1o 21-¢ cyTku
skcriepumMenTa. [Ipu Mopdonorudeckom uccienoBanun Ha 21-e cyTku 3KkcrepuMeHTta B ckaddoiie
oOHapyXHUBaeTCsl 0OJBIIOE KOJMYECTBO TMTAHTCKUX MHOTOSIEPHBIX KJIETOK, YTO CBHJETEIHCTBYET O
BOCIIAJIATENIFHOM ~ TIpOllecCeé B OO0NAacTH WMIUIAHTaWWA. Y  JKUBOTHBIX, KOTOPBIM  OBLIH
MMIUTAHTUPOBaHbBl HAHODUOPUJUIAPHBIE MATPHUIBl, Ha 7-€ CYTKH DKCIEPUMEHTa OTMEUYaeTcs
HE3HAYMTEIbHOE YBeNHUYeHHe nepdy3uu, KoTopoe K 21-M cyTkaM HuBenupyetcs. Mopdoraornueckux
MPU3HAKOB  BOCMAJUTEIBHBIX HM3MEHECHWH B Tepu(OKaTBbHON o0nacTh  HAHODHOPIILIAPHBIX
ckaddonmo He BhisiBIIeHO. K 21-M cyTkam ckaddoia phIXio 3aceieH KIECTKaMH COCIMHUTEIIbHOM
TKaHU, XOPOIIIO BaCKYJISPU30BaH.

3axmrouenne. buocoBmecTuMOCTh CKad(OIIO0B 3aBUCUT HE TOJBKO OT MaTepHalla, BXOJSIIETO B UX
COCTaB, HO M OT €r0 CTPYKTYpPHI. B 3TOW CBSI3M MCHOIb30BaHHE HaHOPHOPHIUIIPHBIX MaTpuIl Oojee
MEPCHEKTUBHO.

Pabora BemonHena npu (unHancoBoi monaepxkke @DIIII, Homep mpoekra 14.587.21.0013, mmudp
3asiBKU «2015-14-588-0002-012»

THE FEATURES OF MICROCIRCULATORY AND TISSUE REACTIONS CAUSED
BY IMPLANTATION OF POLYCAPROLACTONE SCAFFOLDS WITH
DIFFERENT FIBER DIAMETER

Martyukova A.V., Kurtukova M. O., Gorodzha S.N., Surmeneva M.A., Surmenev R.A.,
Saveleva M. S., Gorin D. A., Parakhonskiy B. V.

Saratov State Medical University

National Research Tomsk Polytechnic University Saratov State University

The aim was to study the influence of fiber diameter on biocompatibility of polycaprolactone (PCL)
scaffolds. White rats were implanted by PCL-scaffolds with different fiber diameter. Skin
microcirculation above implantation area was measured by laser Doppler flowmetry. Morphological
research was carried out on 21st day after scaffold implantation. Skin perfusion in animals implanted
with microfibrillar scaffold was increased up to 21st day of the experiment. Skin perfusion in animals
implanted with nanofibrillar scaffold was increased only on the 7th day of the experiment and
inflammatory changes in implantation zone were not observed. Thus, the biocompatibility of the
scaffold depends on its structure. In this regard, the use of nanofibrillar scaffolds is more promising.
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HCIIOJIb30BAHUE HCKYCCTBEHHOM BEHTUJISIIIUMA JIETKHUX JIJIS
BO30BHOBJIEHHSI KPOBOTOKA ITPH TUIIOTEPMHAYECKOW OCTAHOBKE
JABIXAHUSA

Menbaukosa H.H.

OI'BYH UnuctutyT dusnonoruu um.N.I1.1TaBnoBa PAH, Cankrt-IlerepOypr, Poccust

Heas wuccreqoBaHusi: B OKCIEPUMEHTAaX Ha KpblcaX, OXJAXKIAAEMBIX B BOJE [0
TUIIOTEPMHUUYECKON OCTAHOBKU [JIbIXaHUS, MCCIIEJOBATh MU3MEHEHHS MO3TOBOTO KpPOBOTOKA U
4acTOThl CEPJEYHBIX COKpAIEHWH BO BpeMsl OCTAaHOBKHM [bIXaHHWA U IIOCIE IepeBoja
KHBOTHOT'O Ha UCKYCCTBEHHYIO BEHTHJIALIUIO JIETKHX.

Matepuan u Metoabl ucciaegoBanusi. Hapkotmsuposanueix (B/0, yperan 125 mxr/100 r
Maccel) camioB Kpeic Wistar oxjaxnanu B Boae Temmepatypoir 8-10°C mo ocTraHOBKH
IbIxaHus, uepe3 1,5 MHH T1OCi€ TOJHOIO NPEKPALICHUs JAbIXaTelIbHBIX JIBHKEHUUN
MOJKJIIOYaIM amnmapaT HCKyccTBeHHOro apixanuss (AMWJ]) it Menkux rpbi3yHOB. Jlns
MPWXKU3HEHHOTO  MHUKPOCKOIHMPOBAHMS  HCHOJb30Balu  Mukpockon  JIIOMAM-1,
TeneBU3noHHy0 Kamepy TS-6020 PSC wu miaty BuIeo3axBara Ha KOMIIBIOTED.
AHanu3upoBaiIl CKOPOCTb KPOBOTOKA B MUAIBHBIX MUKPOCOCYJAaX IOCJIE TMIOTEPMUYECKON
OCTaHOBKH JIbIXaHus U nojakiaodeHnn AN/,

PesyabTaTsl. [lokazaHo, YTO X0J10/10Basi OCTAHOBKA JbIXaHUS MPOUCXOAMIIA MIPU CHUKEHUU
TEMIEPATYpbI Tea KUBOTHBIX 10 19,4+0,54°C, npononrosaroro mosra no 21,8+0,72°C. Ilpn
TOM YacTOTa CEPJCYHBIX COKpAIICHWH IOHIKanNach 10 36+8,3 ymapoB/MUH; MO3rOBOM
KPOBOTOK TaKke CHIKaics. Vcnosp3oBaHue ammapara UCKyCCTBEHHOW BEHTWIIALIMHU JIETKUX
conycts 1,5 MHMH mocie MOJHOrO MpeKpalleHusl JbIXaTeNbHbIX JBUKEHUM NPUBEIO K
YBEJIMYEHHUIO 4acTOThl cepauneduenuii 1o 50-70 yaapos/MHH, CKOPOCTh MO3TOBOI'O KPOBOTOKA
noBbimasiack Ha ~20%. OcTaHOBKa KPOBOTOKA Mpoucxodwia 4eped 90 MuH OT Havana
UCKYCCTBEHHOWM BEHTWJIALMM JIETKUX, INPU Temrmeparype Tena XuBOTHbIX 11,3+0,77°C,
temneparype mo3ra 16,7+0,48°C.

3akirouenune. Hamm skcnepuMeHTanbHbIE MCCIEJOBAHUS IOKA3bIBAIOT, YTO MPHUMEHEHHE
HCKYCCTBEHHOW BEHTWJISIMU JIETKUX MpH TIIyOOKON TI'MIOTEpPMHH, KOI/la MpeKpaliaercs
COOCTBEHHOE JbIXaHUE, 3HAUUTEIBHO YyBEIWYMBAET BpeMs 3(deKkTuBHOM paboThl cepana u
oOecrnieunBaeT MoAAepKaHue MO3TOBOrO KPOBOTOKA.

LEUCOSYTES ADHESION ON PIAL VENULAS OF RATS UNDER ISCHEMIC
CONDITIONS

Melnikova N.N.

[.P.Pavlov Institute of Physiology of RAS, St.-Petersburg, Russia

We studied the changes in cerebral blood flow and heart rate in rats, cooled in water 8-10°C,
during hypothermic respiratory arrest and after the switching on mechanical ventilation. It is
shown that cold respiratory arrest occurred while reducing the body temperature of animals up
to 19,4+0,54°C, the medulla oblongata to 21.84+0,72°C. At the same time the heart rate
decreased to 36+8,3 beats/min; cerebral blood flow also decreased. Using the mechanical
ventilation after 1.5 minutes after the interruption of respiratory movements increased heart
rate to values of 50-70 beats/min, the rate of cerebral blood flow increased by ~ 20%.
Stopping the blood flow occurred after 90 minutes from starting of ventilation, at a
temperature of animal body 11,3+0,77°C, brain temperature of 16.7+0,48°C. It is concluded
that under deep hypothermia, which causes the termination of own breathing, use of
mechanical ventilation significantly increases the effective work of the heart, ensuring the
maintenance of cerebral blood flow.
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HNCCIEJOBAHUE PEAKIIUX MUKPOCOCYAOB KOPBI 'OJIOBHOI'O MO3T' A
KPBIC ITPY BO3JIEVMCTBUH 'MITIOKCHUHA, BLI3BBAHHOM BO3BPATHBIM
JABIXAHUEM

Menbaukosa H.H.

®OI'BYH UnctutyT dusnonoruu um.N.I1.11aBnoBa PAH, Cankr-IlerepOypr, Poccust

Heab wuccaeqoBaHMsi: M3yyCHHE PEAKLUUU MUAIBHBIX apTEPUOI U BEHYJ] Yy KpBIC Ha
IPOTPECCUBHO PA3BUBAIOILYIOCS OCTPYIO TMIIOKCHUIO, BBI3BAHHYIO BO3BPATHBIM JBIXaHUEM.
Martepuan u MeToAbl McciaegoBaHusi. VccnenoBanue MpoBeAEHO Ha HAPKOTHU3UPOBAHHBIX
(B/0, yperan 125 wmxkr/100 r macchl) TpaxeoCTOMHUPOBAaHHBIX KpbIcax JMHUM Wistar.
’KuBoTHBIE TOJBEPrajuCh HAPACTAIOUIEMY TUIOKCHYECKOMY BO3AECUCTBHUIO BIUIOTH 0
OCTAaHOBKM JIbIXaHMs (METOJ] BO3BpaTHOro JbixaHus). Ilocne OTCyTCTBHS JbIXaTelbHbIX
JBIDKEHUH B TEUEHHE OJHOW MHHYTHI XMBOTHBIC IEPEBOIMINCH HA OOBIYHOE JIbIXaHHE
BO3AyXoM.  DpakUMOHHOE COJAEp)KaHUE KUCIOPOAa BO BIbIXaeMOH TIa30BOil cmecu
perucCTpupoBaIM TpU ToMoInM aHanmu3aTopa kuciopoma III'K-06 («Mucodt», CIIO).
[TprxU3HEHHOE MUKPOCKONMPOBAHHWE MHUANbHONW OOOJOYKM KOpPBI T'OJOBHOTO MO3ra KpbIC
npoBoauau  Mukpockonom JIKOMAM-1, Buaeo3anuch OCYIIECTBISUIM HPU  [TOMOIIU
teneBu3nonHoi kamepbl TS-6020 PSC u mnatsl BuaeozaxBata MovieBox Pinnacle. Beero
npoananu3upoBano nopsaka 100 mukpococynoB muamerpom 20-30 MKM Ha pa3iIU4HBIX
JTanax 3KCIEepUMEHTA: JI0 BO3JEHCTBUS TMIIOKCUH (HOpMa), B MOMEHT OCTAHOBKHM JIbIXaHHS U
1ocJie €ro BO300OHOBJICHUS.

Pe3yabTaTbl. OCTaHOBKA JBIXaTENbHBIX JABM)KEHUHM NMPH BO3BPATHOM JbIXaHUM HACTyIajla B
cpenHeM depe3 9,5 MUH NpH (QPAKIIMOHHOM COJEP’KaHUU KHUCIIOpOJa B JIbIXaTEIbHON CMECU
4.6%. JInuTenbHOCTH TMIIOKCMYECKOTO arHO3 — BpeMs IOCie MOJHOr0 MpeKpalieHHs
JBIXaTENbHBIX JBUKEHHUH 10 CIIOHTAHHOIO MOSIBJIEHMSI IEPBOTO BAOXa — cocTaBisiaa 1 MuH 35
c.

[TokazaHbl CTaTUCTUYECKH JOCTOBEPHBIE M3MEHEHUS TUaMETpa apTepuoJl MO CPaBHEHUIO C
HopMmo#t 3a 1 muH g0 O/l, B MomenT O/I, Torna kak JOCTOBEpHbIE M3MEHEHHUs IHAMETpPa
MHUKPOBEHYJ OTMEYEHBI B X0/1€ TUIIOKCUU U TIOCJIE BOCCTAHOBJICHUS JAbIXaHHUS.

3akmovyenune. Hamm sKkcnepuMeHTalbHbIE HMCCIENOBaHMSA  IOKa3bIBAIOT, YTO MpHU
UCIIOJIb30BAaHUU BO3BPATHOIO JbIXaHMS MPOMCXOJUT CYIIECTBEHHOE W3MEHEHHE IuaMerpa
MHUKpPOCOCYJIOB apTepuayibHOoro pycia. [Ipy CHHXKEHHH coJepXaHHs KHCIOpoJa BO
BJIBIXa€MOM BO3JlyX€ apTEepPHOJbl MPEUMYLIECTBEHHO DPACLIUPSAIOTCS, TOTJa KaK BO BpeMs
OCTAaHOBKM JIbIXaHUS MPOUCXOIUT UX ObIcTpoe cyxeHue. IIpu BO30OHOBIEHUU CIIOHTAHHOTO
JBIXaHUS U apTEPUOJIbI, U BEHYJIbI OCTAIOTCS PACIIMPEHHBIMU 10 CPAaBHEHUIO C HOPMOH.

STUDY OF THE CEREBRAL MICROVESSELS OF RATS WITH THE INFLUENCE
OF HYPOXIA CAUSED BY REBREATHING

Melnikova N.N.

I.P.Pavlov Institute of Physiology of RAS, St.-Petersburg, Russia

We studied the changes of reaction of pial arterioles and venules in rats on progressively
developing acute hypoxia caused by rebreathing. The respiratory arrest (RA) occurred at an
average of 9.5 minutes with a fractional oxygen content of 4.6% in the respiratory mixture.
The duration of hypoxic apnea - the time after the complete cessation of respiratory
movements before the spontaneous appearance of the first inspiration - was 1 minute 35
seconds. Our experimental study shows that with the use of rebreathing, a significant change
in the diameter of the arterial microvessels occurs both during hypoxia and after respiratory
arrest and its recovery.
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AHAJIN3 KOJJEBAHU MUKPOKPOBOTOKA Y ITAIIMEHTOB C
3ABOJIEBAHUSAMMU PEBMATOJIOI'MYECKOI'O ITPODPNJIA

Musesa 1.,* Makosuk U..° Jlynaes A.,> Kpynarkus A.,° , Mermusckuii 1.4

* MucruryTt mexanuku cruiomusix cpen YpO PAH, Tlepms, Poccus, b OpnoBckuit
Tocynapcreennsiii Yuusepceuter uM. M. Typrenesa, Open, Poccus, © LlenTpanbHbIil Hay4HO-
HCCIIEN0BATEIILCKUI HHCTUTYT TPaBMaTOJIOTUU U opToneauu, Mocksa, Poccus, d
Yuusepcurer Oyiy, OUHISAHIAUSL

[Ipu momomm ma3epHoi gommiepoBckodt  moymerpun (JIAP) Obmo mpoBeneHo
WCCIIeIOBaHUE BapualMii TEYeHUS KPOBU B MHUKPOLMPKYISITHOPHOM pycle B Tpymmax
YCIIOBHO 3I0POBBIX TOOPOBOJIBIICB M MAIMEHTOB (32 Yen.) peBMaToiiorndeckoro mpoduis (60
yen.). Jns oOpaboTKu SKCIEpPUMEHTATbHBIX 3amucedl ObUT HCMONb30BaH OPUTHHAIBHBIN
QITOPUTM BEHBIIET aHAM3a Ha OCHOBE BeliBiera Mopite. [loka3aHo, 9To B TIOKOE KOJIeOaHUS
KOXXHOTO KPOBOTOKa B BbICOKOYacTOTHOW oOmactu (Bbmme 0.1 [m) y mnamueHToB
PEBMATOJIOTUYECKOTO TPOQHIS 3HAYMMO BBIIIE, YE€M Yy 3J0POBBIX JOOPOBOJIBIIEB.
[IpeccopHbIii XOIOMOBOI TECT BHI3BIBACT IMOHIKEHUE AMILTUTYIBI KOJEOAHUIN C YacTOTON
Hwke 0.1 I'm B rpymme 310poBBIX, TOT/IA KaK y MAlMEHTOB PEBMATOJIOTHYECKOTO MPOGUIIS
aMIUTUTYAbI MyJIbCAIMI Ha TAKUX YAaCTOTaX HE U3MEHSIOTCS. B To ke BpeMs 0OHapy»KeHO, 4TO
y OOJBHBIX PEBMATOJOTHYECCKOTO MPOGWIISl aMIUTATyAa Myibcanuii B quana3zone 0.01-0.025
I'm 3Haummo Bbimie. AHanW3 Koyie0aHMM KOXKHOTO KpPOBOTOKA TIO3BOJISIET YCTaHOBUTH
3HAYMMBbIC OTIIMYHS CBOMCTB MUKPOKPOBOTOKA Y 37I0POBBIX U OOJBHBIX PEBMATOJIOTHYECKOTO
npoduns, 4To UrpaeT BaXKHYIO POJb AJsS MOHHUMAHMS MPOIECCOB PETYJNALNUUA KPOBOTOKA U
JMAarHOCTHKH COCYAHMCTBIX HAPYIICHUH, CBI3aHHBIX C PEBMATOJIOTHIECKUMH 3a00JICBaHUSIMH.
PaGora BeimonHeHa npu nogaepxke rpanta POOU-pa 17-41-590560

ANALYSIS OF SKIN BLOOD MICROFLOW OSCILLATIONS IN PATIENTS WITH
RHEUMATIC DISEASES

I Mizeva," I Makovik,” A Dunaev,” A Krupatkin,® and I Meglinski®

? Institute of Continuous Media Mechanics, Perm, Russia, ® Orel State University named after
L.S. Turgenev, Orel, Russia, ¢ Priorov Central Scientific Research Institute of Traumatology
and Orthopedics, Moscow, Russia, d University of Oulu, Opto-Electronics and Measurement
Techniques, Oulu, Finland

The laser Doppler flowmetry (LDF) has been applied for assessment of variation in blood
microflows in patients with rheumatic diseases (n=32) and healthy volunteers (n=60).
Oscillations of peripheral blood microcirculation observed by LDF have been analyzed
utilizing a wavelet transform. The higher amplitude of blood microflow oscillations has been
observed in high frequency band (over 0.1 Hz) in rheumatic patients. Oscillations in high
frequency band decreased in healthy volunteers in response to the cold pressor test, whereas
lower frequency pulsations prevailed in rheumatic patients. Higher perfusion rate at normal
conditions was observed in patients and weaker response to cold stimulation in healthy
volunteers. Analysis of blood microflow oscillations has a high potential for evaluation of
mechanisms of blood flow regulation and diagnosis of vascular abnormalities associated with
rheumatic diseases.

The work is supported by the Russian foundation for basic research RFBR Ne17-41-590560.
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OCOBEHHOCTHU KMHETUKHU TPAHCITIOPTA KHCJIOPOJA ITPU CAXAPHOM
JAUABETE 2 TUIIA

Mumotuna-Axkymesa J[.A., Xaneno O.B., Monotkos O.B.

CMoneHckHi rocyJapCTBEHHBI MEAUIIMHCKUI YHUBEPCUTET

Cwmonenck, POCCHUS

[{enb paboOTHI COMOCTABUTEIBHBIN aHAIN3 TApaMETPOB TPAHCIIOPTA KUCIOPOa Yy TMAIlHEHTOB C
npenauadberom (I1[]), BmepBbie BBHISBICHHBIM caxapHbiM nuaberom 2 tmma (BBCI2),
KOMITCHCHpOBaHHbIM caxapHbiM auadberoM 2 tuma (KCI[2) m coueranmem KCJI2 u MBC
(KCI2+UBC).

Metonpl uccnenoBanus: O6cnenoBano 190 mamumentoB: 22 marmuenta ¢ I, 60 KC/2, 26
BBC/I2, 53 mnammenta ¢ KCA2+MBC. I'pynmy KoHTposst cocTaBuiad 29 NpakTHYECKU
310poBbIX Juil. Ilapamerprl TpaHcmopTa KHCIOpOJa HU3y4ald METOJOM HEHWHBAa3MBHOMN
OKCHUMETPUHU B YCJIOBUAX MPOOBI C JOKanmpHOW uiemueil. [Ipu 3ToM ompenensiu ypoBeHb
HarnpsikeHus: kucinopona (pO,), MIUTENBHOCTh JIATEHTHOTO MEPUOMA TOCE MPEKpaIICHUs
umemun (Lpy), ckopoctu ytunuzauuu (Vi) ¥ BOCCTAaHOBIEHHUS (Vz) KUCIOPOJa, a TakKkKe
MoKa3aTesib 00beMHOTO KpoBoToKa (dQ).

Pesynbpratel uccnenoBaHus: YcCTaHOBIEHO, uTo y manueHToB ¢ IIJ[ ypoBens pO; xoTh u
HaXOAMTCS B MpeaeaX HOpPMajbHBIX 3HAUEHUN, HO JOCTOBEPHO HMIKE, KaK [0 CPAaBHEHUIO C
rpynnoi koHtpoisisa, Tak u rpynmnamu smn ¢ KCA2, BBCIA2 u KCIA+UBC. Ilpu stom
MHTEHCUBHOCTh MUKPOLIUPKYJISITOPHOTO KpoBOoTOKa y Jull ¢ 1] He oTinyaercs OT Tpymnibl
KOHTPOJISL, O YeM CBUAETEIHCTBYET OTCYTCTBHE pa3nuuuii B 3HaueHNH dQ MeXy manueHTaMu
¢ IIJI u 3mopoBeiMu sumamu. Y gun ¢ CJ HaOmomaercss CHUXKEHHWE HWHTCHCHUBHOCTH
MUKPOLMPKYJISITOPHOTO KPOBOTOKA, MPHU ITOM BBIPRXKEHHOCTH 3TOTO SIBICHHUS B TpyMIe C
BBCJ12 6onbme, ywem y muny ¢ KCIA2 u KCI2+UBC. Lp, y namuentoB c¢ I, KCJ u
KCI+UBC noctoBepHO Oousbliie, 4YeM B TPYMIE KOHTPOIS, YTO TOBOPHUT O MpeoOiagaHue
MHUKpPOIIYHTOBOTO KPOBOTOKAa Yy MAIMEHTOB JaHHbIX rpymi. Ilpuyem y mun ¢ 1] crenens
y4acTusl IIYHTOB B MUKPOLIMPKYJIATOPHOM KpoBOTOKe Bhilie. B rpynmne ¢ BBC/I2 3nauenus
Lp> He oTnuyaercs oT TakoBbIX B rpymnne KoHTpois. Y mauuentos c [1J], KCI, KCA+UBC v,
U V3 JJOCTOBEPHO HIDKE, YeM B IPYIIEe KOHTPOJS. 3HaYeHHE CKOPOCTH YTUIIU3AIMU KUCIOPOoaa
B rpymnne ¢ BBCJI2 nmocroBepHO HE OTIMYAETCS, a 3HAYEHHE CKOPOCTH BOCCTAHOBJICHMS
KHUCJIOPO/Ia JOCTOBEPHO BBIIIE, YEM B KOHTPOJIE.

3axmtouenue: Takum o00pa3oM, MOJNy4YEHHbIE HaMU JaHHBIE YKa3bIBAlOT HAa TO, 4YTO Yy
naieHToB ¢ CJ[2 uMeoT MecTo M3MEHEHHS TPAaHCIOPTHOW (PYHKIIMH CHCTEMBI
MUKPOLMPKYJISILIUY, 3aKII0YAIOIINECs B CHIDKEHUN YPOBHS KHCIIOPO/AA B TKAHU, YBEIMYEHUU
JATEHTHOTO IEpHOJa BOCCTAaHOBIEHHUS KHUCIOpOAA MOCIE WIIEMHH, CHIDKCHHUU TMOKa3aTens
00BEMHOT0 KPOBOTOKA, CKOPOCTH YTHJIM3AIMM U BOCCTAHOBJICHHS KUCJIOPOA.

FEATURES OF KINETICS OF OXYGEN TRANSPORT IN PATIENTS WITH
DIABETES MELLITUS TYPE 2

Milutina-Yakusheva D.A., Halepo O.V., Molotkov O.V.

Smolensk State Medical University, Smolensk, Russia

The purpose of this work is a comparative analysis of oxygen transport parameters in patients
with prediabetes (PD), newly diagnosed diabetes mellitus type 2 (NDDM?2), compensated
diabetes mellitus type 2 (CDM2) and combination of CDM and IHD (KSD2+IHD).

Conclusion: Thus, the obtained data indicate that in patients with DM2 there are changes in
the transport function of the microcirculation system, which consist of a decrease in the
oxygen level in the tissue, an increase in the latent period of oxygen reduction, a decrease an
index of volumetric blood flow and in the rate of utilization and recovery of oxygen.
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AHAJIN3 PESEPBOB AJAIITAIU MUKPOCOCYIUCTOI'O PYCJIA Y JINL
PA3ZHOM ®U3NYECKON TPEHUPOBAHHOCTH M BO3PACTA

Muxaiinos I1.B., Ocetpos U.A., Octpoymos P.C., bynaesa C.B.
SIpocnaBckuii rocy1apCcTBEHHBIN Tiegarorndyeckuii yausepeuret um. K. J[. YmumHckoro,
Spocnasns, Poccust

Cocynucrasg peakTUBHOCTb SBISIETCS Ba)KHOM XapaKTEPUCTHUKOW (YHKIIMOHAIBHOTO COCTOSHUA
CHCTEMBl KpOBOOOpaleHHs. B oTedecTBEHHBIX W 3apyOeKHBIX MyONHKAUMAX aBTOPbI OTMEYAIOT
HaJIM4ie O0COOEHHOCTEH MPOTEKaHUs] MPUCIIOCOOUTENBHBIX PEaKIMH B CUCTEME MHUKPOLMPKYJLILIUN
(ML) B 3aBUCHMOCTH OT I10JIa, BO3pacTa U (PH3NIECKON IMOATOTOBICHHOCTH.

C ydeTom Bo3pacTa M YPOBHS TPEHHUPOBAHHOCTH OBLITH C(OPMHUPOBAHBI YETHIPE TPYIIBI HAOIIOACHN:
1A — mnerpenupoBannsle auna 20-30 ner; 1b — TpenupoBanuwsle auna 20-30 jer; 2A —
HeTpeHupoBaHHble Juna 50-60 nmer m 2b — TpenHupoBaHHble juna 50-60 ner. Y uHCHOBITYyEMbIX
orpenessun nmokazarenu ML B mokoe U mocie CTyneH4aTo Bo3pacTraroiiei (u3ndeckoil Harpy3Kky Ha
Besospromerpe. ML uccnenoBaiu ¢ nmpuMeHEHHEM OMOMHUKPOCKOITHMHM HOTTEBOTO JIOXKa U JIa3epHOM
noruiepoBckoi Buzyanmzanuu (JIIAB).

VY ymmn B rpymmax 1A u 1b mnotHOCTE QyHKIIHMOHUpYIOMUX KamuisipoB (IIPK) B mokoe mocTtoBepHO
He paznuuanack. [Ipu sTom cpennuii nuamerp kanwuipoB (IK) B rpymnme 1A Ob11 MeHbie Ha 20%,
gyeM B 1b (p<0,01). Ilocne ¢usmueckoir Harpysku [IOK y snun B rpymme 1A yBenumuunace 5%
(p<0,05), a B rpymmie 1b 7% (p<0,05). AK B rpynme 1A yBemmumiics Ha 14% (p<0,01), a B rpynme 1b
Ha 1%. Cpennsas BenmnumHa MUKpococyaucrod mepdyszuu (MII) B mokoe Obuta MeHbme Ha 19%
(p<0,05) y nuu rpynmer 16, uem B 1A. [locne ¢pusnueckoit Harpy3ku Habmroaanu npupoct MIT y nung
B 1A Ha 49% (p<0,01), B 1b Ha 86% (p<0,01).

VY qun B rpynmnax 2A u 2b IIOK B cocrossHuM mokos gocToBepHO He pasnuyanack. JIK 6bu1 Ha 13%
(p<0,05) O6ompmie B 2B, uem B 2A. Ilocne ¢usmueckoit Harpysku [IPK y num B rpymme 2A
yBenuumwiachk Ha 15% (p<0,01), a B rpynme 2b Ha 11% (p<0,01). JAK y mun rpynns! 2A yBeTHuuics
Ha 6% (p<0,05), a B 2b on npaktudeckn He m3meruics. MII B mokoe Obia Ha 24% (p<0,05) 60mbIe
y mun B rpynme 2b, yem B 2A. Tlocne ¢usmueckoir Harpys3ku npupoct MII y mun rpymmer 2A
cocraBui 39%, a B 2b 65% (p<0,01).

Takum 00pazoM, Oojiee BBICOKHNA adpOOHBIA MOTCHITMA OpraHU3Ma COYeTajcs ¢ OOJNBIINM Pe3epBOM
amanranuu cucteMbl ML, B 006enx BO3pacTHBIX TpyNnax y TPEHHPOBAHHBIX JIULl IPUPOCT nepdy3un
OBLT IOYTH B JBa pa3a 0oJIblie, YeM Y HETPEHUPOBAHHBIX HHANBUIOB.

ANALYSIS OF ADAPTATION RESERVES OF MICROVASCULAR IN PERSONS OF
DIFFERENT PHYSICAL FITNESS AND AGE

Mikhaylov P.V., Osetrov .A., Ostroumov R.S., Bulaeva S.V.

Yaroslavl State Pedagogical University, Yaroslavl, Russia

Four groups were formed: 1A - untrained persons 20-30 years old; 1B - trained persons of 20-30; 2A -
untrained persons 50-60 and 2B - trained persons 50-60. Studied microcirculation after exercise. The
method of biomicroscopy of the nail bed and laser doppler imaging was used.

In groups 1A and 1B, the density of functioning capillaries (DFC) did not differ at rest. The average
diameter of capillaries (DC) in group 1A was less by 20% than in 1B. After exercise of DFC, in group
1A increased 5%, and in group 1B 7%. DC in group 1A increased by 14%, and in group 1B by 1%.
The mean value of microvascular perfusion (MP) at rest was less by 19% in group 1B patients than in
1A. After exercise, MP increase in persons in 1A was 49%, in IB, 86%.

In the age groups 2A and 2B, DFC at rest was not significantly different. DC was 13% more in 2B
than in 2A. After exercise, DFC in group 2A increased by 15%, and in group 2B by 11%. DC in group
2A increased by 6%, and in 2B it did not change. MP at rest was 24% more in group 2B than in 2A.
After exercise, MP gain in individuals of group 2A was 39%, and in 2B 65%.

Thus, the higher aerobic potential of the organism was combined with a large reserve of adaptation of
the MC system. In both age groups, in trained individuals, the perfusion gain was almost twice that of
untrained individuals.
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ONPEAEJIEHUE ITOKA3ATEJA PESUCTEHTHOCTHU ®AKTOPA VA K
AKTUBUPOBAHHOMY INPOTEUHY C Y ) XKXEHUIUH C YT'POXAOIINMUA
NPEXAEBPEMEHHBIMU POJAMUA

Hazaposa A.O.2, Mansimkuna A.M.1,2, Hazapos C.b.1,2, XKono6os FO.H.1, TToosa N.T'".1,
Kys3bmenko ['.H.1

1 depepanbHOE TOCYIapCTBEHHOE OI0/KETHOE yupeskaeHne "VMIBaHOBCKUI Hay9IHO-
UCCIEeI0BaTENbCKUNA HHCTUTYT MaTepuHCTBa U fnercTBa uMeHu B.H. I'oponkosa" Munuctepcrsa
3apaBooxpaHenus Poccuiickoit @enepanuu, r. UBanoso, Poccusi.

2denepanbHOE TOCYIAPCTBEHHOE OIOHPKETHOE 00Pa30BaTEIHLHOE YUPEKICHHUE BBICIIIETO 00pa30BaHUs
«/BaHOBCKas TOCYyIapCTBEHHAS! MEJULIMHCKAs akajgeMus» MHUHUCTEPCTBA 3APaBOOXPaHEHHUS
Poccuiickoit ®eaepanuu, r. UBanoso, Poccus.

AKTyaJIbHOCTb OIPEENIeTCsl BHICOKOW 4acTOTOW MpeXJIEBPEMEHHBIX pOJIOB, cocTaBisoomen 5-13%
POIOB B HKOHOMUYECKH Pa3BUTHIX cTpaHax. HeoOXoOuM IOMCK HPOCTBIX METOIOB, HOCTYNHBIX B
IIMPOKOH CETH JIeUeOHBIX YUPEKACHUH, KOTOPBIC MO3BOJIAT ONpPENesIUTh HalpaBlICHUE NaJbHEHUIINX
JEUCTBUI MO POQHUIAKTHKE TIOTEPU OEPEMEHHOCTH.

Henp uccnenoBanus: OmnpenenuTh MOKa3aTellb PE3UCTEHTHOCTH (akTopa Va K aKTHBUPOBAaHHOMY
npoternHy C y )KEHIIUH C yTPOXKAIOIINUMHU IIPEXKIEBPEMEHHBIMU POAAMH.

Matepuan u Metoabl: beuto o0ciieoBaHo 45 OepeMEHHBIX JKEHIIUH ¢ KIMHUYCCKUMH CHMITOMAaMHU
YIPOKAIOIMINX MPEkKAECBPEMEHHBIX POIOB B CPOKH 24-34 Henenu recraliny, U3 HUX y 24 — Npon30IIIH
NpEeXICBPEMEHHBIE PObl, Y 21 — poabl 3aKOHYMINCH CBOEBpeMEHHO. Omnpenensiy B Iuia3Me KpOBU
MoKasareslb PEe3UCTEHTHOCTH (hakTopa Va K akTHBHpoBaHHOMY mporenHy C ¢ moMomipio Habopa
¢upmbl «Texnonmorus cranmapt» Poccus. 3HaueHHe MokaszaTenss PE3UCTEHTHOCTH BBHIPAKAJIOCH B
a0COJIOTHBIX eIMHHLIAX.

Pe3ynbratel: y OepeMEHHBIX C CHMITOMaMH YTPOXKAIOIINX MPEKIEBPEMEHHBIX POJIOB B cpoke 24-34
HelleNIb TeCTallud OIpEeIelsUId TOKa3aTeslb PEe3MCTEHTHOCTH aKTUBHOTO V (akTopa CBEpTHIBAHUS
kpoBu (FVa) k akruBupoBannomy nporenny C (APC), u nipu ero 3Hauenuu, pasaom 0,94 nim meHee,
NPOTHO3UPOBAIN MPEXIEBPEMEHHbIE polbl. TouHOCTh MeToaa - 75,6 %, cnenuduunocts - 85,7 %,
YYBCTBHUTEIBHOCTH - 66,7 %.

3akmouenue: OnpeneneHue MoKa3aTens pe3UCTEHTHOCTH (akTopa Va K aKTHBUPOBAHHOMY TPOTEHHY
C MOXHO HCHOJIB30BaTh B MPAaKTHUECKOW paboTe Bpauel aKyIIepOB-THHEKOIOTOB KaK CKPHHHUHTOBBII
IIPOTHOCTUYECKUH TECT TpH  OOCIeNOBaHMM  OEpPEeMEHHBIX JKCHIIMH C  yTPOXKAIOIIUMHU
MIpeXAeBpEMEHHBIMHU poiaMu B 24-34 Hexenu rectanuy.

DETERMINATION OF THE COEFFICIENT OF RESISTANCE OF FACTOR VA TO
THE ACTIVATED PROTEIN C IN WOMEN WITH THREATENING PRETERM
DELIVERY

A.O. Nazarova2, A.l. Malyshkinal,2, S.B.Nazarov1,2, Yu.N. Zholobovl1, I.G. Popoval,
G.N.Kuzmenkol.

1Federal State Budgetary Institution "Ivanovo Research Institute of Maternity and Childhood named
after V.N. Gorodkov" Ministry of Health of the Russian Federation.

2State Budgetary Educational Institution of higher education «Ivanovo State Medical Academy»
Ministry of Health of the Russian Federation.

In pregnant women with symptoms of premature labor threatening 24-34 weeks of gestation, the
active V factor of blood clotting (FVa) resistance to activated protein C (APC) was determined and at
a value of 0.94 or less preterm delivery was predicted. The accuracy of the method is 75.6%, the
specificity is 85.7%, and the sensitivity is 66.7%. The determination of the factor Va resistance factor
to the activated protein C can be used in the practice of obstetricians and gynecologists as a screening
prognostic test in the examination of pregnant women with threatening preterm delivery at 24-34
weeks of gestation.
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OCOBEHHOCTU MUKPOLUPKYJIAIUAU ITPU MOAEJIUPOBAHUHN
MUKPOT'PABUTAIIUU METOJIOM «CYXOi» UMMEPCHUHA

[Tamosa A.IL', denopoBuY AA CyBopoB AB!

1 — ®I'bBYH I'HL] P® UnctutyT Meauko-Ouonoruueckux mpodiem PAH, Mocksa, Poccus
2 — ®I'bY HHIIIL] Ipodunakruueckoit Mmenunmasl Mun3apasa Poccun, Mocka, Poccust

Marepuanbl U MeTOAbI: B MCCICIOBAHWM IPHUHAIM ydacTue 1l IpakTHYECKH 310pOBBIX
MyxxuuH (30-43 ner). DpdexTbl MUKpOrpaBUTAIIMM B HA3EMHBIX YCIOBHSX MOJICITUPYIOT C
MIOMOILBIO PA3IMYHBIX METOM0B, OJHUM M3 HUX SBIsAETCS MeTon «cyxoi» uMmmepcuu (CH).
HcnblTarenss morpyXkaid B €MKOCTh (BaHHY) HAaIlOJHEHHYIO BOJOH C pEryjaupyeMoi
temriepatypoit (+34-37°c), Ha TTOBEPXHOCTh HEMPOMOKAEMOU TUIEHKH, T/I€ OH OCTaBajCs B
TeueHue AT CcyToK. MccnenoBanu MIIP BepxXxHUX KOHEYHOCTEH C MOMOLIBIO Ja3epHOU
nommiepoBckoit prmoymerpun (JIAD) ¢ amrumryaHO-9acTOTHEIM BeliBieT aHainu3om (AUC)
(obmacte mpenruieubs) U komnbioTepHoi kanmsipockonuu (KKC) (HorteBoe noxe u Koxa
muctanbHol ananru) 1o CU, Ha BTOpsie U nsaTsie cyTku CU u nocne okonuanus CU. Y naru
YeJIOBEK M3 3TOM IpyNIbl UCTIBITaTeNeH IPUMEHSITN TPOPHIAKTUUECKUN KOCTIOM aKCHAJIbHOM
Harpy3ku «[luHrBUH» (IperoTBpallaeT BIMSHUE MUKPOTPAaBUTALMM HAa OPIaHU3M).
Pe3yabTaThl: y HCHbITaTeNe, KOTOpbIE HCHONb30BaIM KOCTIOM «IIMHIBHH», HE OBLIO
BBISIBJICHO M3MEHEHMHM mapaMmerpoB MIIP. V ocranpHbIX HmIECTH HCHBITATENEHd K ISATHIM
cyrkam CH no nanneiM JIZI® BbIsBIEHO yBEIMUEHHE TKaHEBOM nepdy3uu, YTO 00yCIOBICHO
yBEJIMYCHUEM TPUTOKA apTepraibHOil KpoBu B MLIP Ha ¢oHe HapymIeHHid B IyTsIX €€ OTTOKA
(BenynsapHoe mnosHOKpoBHe). [lo nmanHeiM KKC oTmeuaeTcst yBenudeHHE KOJIMYECTBA
(YHKIMOHMPYIOIMX ~ KaMWUIAPOB WM CTENEHW  TUApATallid  WHTEPCTUIHAILHOTO
MIPOCTPAHCTBA, YTO CIIOCOOCTBYET HAPYLICHUIO TPO(PUUECKOro oOecreyeHusl TKaHeH 3a cueT
YAJUHEHUS] TUCTAHIMM KPOBb-KJIETKA JUISl MMUTATENbHBIX BELIECTB U MPOAYKTOB TKaHEBOI'O
MeTabonu3ma. BpIBOABI: IpU NPUMEHEHUH MNPO(UIAKTUYECKOIO CpeacTBa (KOCTIOM
«IIuHrBUH») HeXenareiabHOE BIUSHUE MukKporpasurauuu Ha MIIP HuBenupoBanoce. Y
ucnbITarenae 6e3 KOPPEeKIUH B BEPXHMX KOHEYHOCTSX OTMEYaeTcs yBEIMUEHHE MPUTOKa
KpOBH Ha (hoHE HApyLIEHUs €€ OTTOKA, YTO MPUBOJIUT K CKPBITOM 3a7€pXKE BOJbI B TKAHAX U
CHOCOOCTBYeT HapylLIeHHI0 OOMEeHHbIX mporeccoB. [Ipu stom, msatu gHeit CHM Bcé xe
HEJ0CTAaTOYHO JUIsl TOTO, YTOOBI BbI3BaTh NepecTpoiiky B MIIP, T.K. U3MeHeHUs mapamMeTpoB
IIPOU30LUIN HE Y BCEX UCIIBITATEIEH.

FEATURES OF MICROCIRCULATION UNDER «DRY» IMMERSION MODEL
WEIGHTINESS

Pamova A.P.l, Fedorovich A.A.l’z, Suvorov A.V.!

1— Institute of Biomedical Problems RAS, Moscow, Russia

2 — National Scientific and Practical Center for Preventive Medicine, Moscow, Russia

Skin basal blood flow and the number of nail capillaries were increased in group with no
preventive suit “Pinguin”. Amplitude-frequency spectrum (AFS) of blood flow oscillations
(cardiac) in this group significant increased to the 5™ day of immersion, other parameters
(AFS) had tendency increase too. There were no changes in group with preventive suite. The
“Pingvin” prevents the development of significant changes in microcirculation. There are
individual changes in microvascular system during dry immersion (DI). Because of this we
can speak about venous stagnation. This indicate that process of reabsorption is disturb and
this lead to hidden liquid in tissue.
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COCTOSIHUE MUKPOLHUPKYJATOPHOI'O PYCJIA KOZKHOI'O JIOCKYTA
O/ BO3JJENCTBUEM O30HA B SKCIIEPUMEHTE

ITepersirun 11.B., [Tepersrun C.I1., ConoreBa A.I'., CazonoBa I.E.

OI'BY «(JIOMUIL] M3 PD», Acconmanusi poCCHICKUX 030HOTEpaneBToB, I. HixHuii
Hogropona, Poccus

Hapymiennss MUKpPOKpPOBOTOKa SIBIISIIOTCSI KOMIIOHEHTOM Pa3BUTHS Pa3JIMYHBIX HaTOJOTHMYECKHX
npoueccoB. B cBA3M ¢ 3TMM pa3paboTKa HOBBIX CIIOCOOOB KOPPEKLUH MHUKPOLUPKYISALUI
MPEACTaBIsAET COOOM aKTyalbHYIO 3afjadyy COBpPEMEHHOW MenuIUHBL. [lepcrekTHBBl MpUMEHEHHS
AKTHBHBIX ()OPM KHCIOpPOJA Ui KOPPEKUUHU MOA0OHBIX HApyIICHUH CBSI3aHbI C TIOKa3aHHBIMH paHee
s¢dexTaMu aKTHBALK METa0O0IN3Ma.

Henpb pabotel: OLUEHUTH BIMSHUE aKTUBHBIX (OPM KHCIOPOAa HAa KPOBEHOCHOE PYCIIO JOP3aIBHOTO
KOKHOTO JIOCKYTa KpBbIC.

MeTtoapl uccrnenoBaHus. DKCIEPUMEHT MpoBoAmiCcS Ha 18 Kkppicax-cammax mopoasl Wistar Maccoit
410-460r. Bce KphICHI HAXOIUINCHh B OJUHAKOBBIX YCIIOBUSAX BHUBAPHA. DKCIIEPUMEHTHI MPOBOIUIN B
cooTBeTrcTBHU C TpeOoBaHmsMu JKeHeBckod koHBeHIMH «International Guiding Principles for
Biomedical Research Involving Animals» (Geneva, 1990). JKuBoTHBIE pacnpenesuIUCh 10
CIIEAYIOIIMM OJKCIIEPUMEHTANbHBIM TIpynmam: 1 rpynma — HHTakTHas Ipynma — 6 3J0pOBBIX
JKUBOTHBIX; 2 TPyMIa — KOHTPOJIbHAS Tpymna — 6 ONepHpOBaHHBIX UBOTHBIX 0e3 Bo3aeicTBHMi. 3
IpynIa — OMBITHAS Ipynna — 6 ONEpUPOBAHHBIX XUBOTHBIX ¢ MHQY3UsIMH | MJ. 030HHPOBAaHHBIM
pactBopoM 0,9% NaCl (koHueHTpanmsa o30HO-KHcIopomHoi cmecu — 3000 mkr/m). OmepaTtuBHOE
BMEILIATEIbCTBO COCTOSUIO B MOJCIUPOBAHUM METOAUKU BBIKPAUBAHUS JOPCAJIBHOIO KOXHOTO
JIOCKYyTa, MpU KOTOPOM MOJ KOMOWHHPOBAaHHBIM Hapko3oM («3onetw» + «Kcuna») Ha cimHe KpbIC
(dopMupoBancs KOXHBIM JIOCKYT Ha MHUTAOLMIEH HOXKE C OCEBBIM THIIOM KpOBOOOpALICHUS.
CocTosiHUE MHKPOLUPKYJIALUN MCCIECAOBAIM METONOM JIa3epHOM AOMIIEPOBCKOM (roymerpuu
aHanuzaropom KpoBoToka JIAKK-02 (HIIII «Jlazma») Ha 14 cyTkm mocie olepandd B
MIPOKCUMAJIBHOM U CPETHEM OTAEJE JIOCKYTa.

Pesynprarer: [lokasarens MUKPOLMPKYJSIIMH HNPOKCHMAIBHOTO OTAENa JOCKYTa B KOHTPOJBHOMH
rpynne Ha 14 cytku cHu3mics Ha 34%, Torna Kak B ONBITHON Ha 27% OTHOCHUTENHHO MHTAKTHOM
rpynmsl. B cpenHeM oTaene J0cKyTa Takke HaOM0aloCch CHIKEHHE 00BeMHOTO KPOBOTOKA: Ha 72%
y KOHTPOJIbHBIX JKUBOTHBIX U Bcero Ha 29% y ONBITHBIX IO OTHOLIEHHIO K 310POBBIM 0COOSIM.
3axmroueHue: Takum 00pa3oM, TPUMEHEHHE aKTHBHBIX (DOPM KHCIOpOAA CITOCOOCTBYET ITOBHITIICHHIO
KpPOBOTOKA B JIOCKYTE, YMEHbIIIasi BRIPAKEHHOCTh HIIEMHUYECKUX HApYIICHHH.

THE STATE OF THE MICROCIRCULATORY PATH OF THE SKIN FLAP UNDER
THE INFLUENCE OF OZONE IN THE EXPERIMENT

P.V. Peretiagin, S.P. Peretiagin, A.G. Soloveva, [.E. Sazonova

Federal State Budgetary Institution «Privolzhsky Federal Research Medical Centre» of the
Ministry of Health of the Russian Federation, Russian Association of Ozone Therapy

Prospects for the use of active forms of oxygen for the correction of blood flow disorders are
associated with the previously shown metabolic activation effects. Objective: To assess the effect of
active oxygen species on the bloodstream of the dorsal cutaneous flap of rats.

18 Animals (rats) were distributed according to the following experimental groups: 1 group - intact
group - 6 healthy animals; 2 group - control group - 6 operated animals without influences. 3 group -
experimental group - 6 operated animals with ozone.

The microcirculation index of the proximal flap in the control group decreased by 34% on day 14,
while in the experimental group it decreased by 27% relative to the intact group. In the middle section
of the flap, there was also a decrease in the volume blood flow: by 72% in the control animals and
only 29% in the test animals with respect to healthy individuals.

Thus, the use of active forms of oxygen contributes to increased blood flow in the flap, reducing the
severity of ischemic disorders.
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BJIUSSHUE AKTUBHBIX ®OPM KUCJIOPOJA HA MUKPOLIUPKYJIALINUIO ITPHU
SKCHEPUMEHTAJBHOW TEPMUUYECKOUN TPABME

[Tepersrun I1.B., ITepetsrun C.I1.

OI'BY «JIOMUILL M3 POy, Accormanusi pocCHICKUX 030HOTEpaneBToB, Huxuuit
Hosropon, Poccus

IIpu Tepamuu mocTpagaBIIMX C TEPMHUYECKONW TPaBMOM ONHOW M3 BaXHEHIIMX 3aAad SBISIETCS
yCTpaHEHHE CHCTEMHOIO Pa3BUTHS TMIIOKCHU M UIIEMUHU TKaHEH, a TakKe CO3/aHUEe ONTHMAJIBHBIX
YCIIOBHI JIs paHHETO BOCCTAHOBJIEHUS YTPAUYEHHOTO KO’KHOT'O TIOKPOBA.

Leanb padorbl: 3yunts BO3AEHCTBHE aKTHBHBIX ()OPM KHCIOPOAA HA JIOKAIBHBIA KPOBOTOK IPHU
TEPMUYECKOHN TpaBMe.

MeTtoabl ucciegoBanus. JKCIIEpUMEHT poBoamics Ha 30 kpbeicax-camiax mopoasl Wistar Maccoi
250 - 300r. Bce KpbICbl HaxOOWINCh B OJMHAKOBBIX YCIOBHSX. JKHBOTHBIX pacOpelenuiv Ha
CIIEYIOIINE 3KCIIEPUMEHTANIbHBIE TPYIIBI (110 6 KpbIC): | rpynma — WHTAKTHAs TpyHna; 2 rpymnmna —
KOHTpOJNBbHAs rpynmna 1 - ¢ KOMOMHUPOBAHHOW TEPMUYECKOW TPaBMOH (KOHTAKTHBIM TePMHUYECKUN
OKOT W TEPMOMHTAJSIMOHHAs TpaBma) Oe3 JieueHHWs; 3 rpymma - KOHTPOJIbHas rpymma 2 - ¢
KOMOMHHMPOBAaHHOH TEPMHUYECKONH TPaBMOM CO CTaHAApTHHIM JiedeHueM; 4 rpymnma — ombITHas 1 - ¢
KOMOMHHMPOBAaHHOH TEPMHUYECKONH TPaBMOM CO CTaHJAPTHHIM JICYCHUEM U MHTAJLIIMUSAMHI CHHITIETHBIM
KHCJIOPOJIOM, 5 TpymIia — ONbITHAs 2 - ¢ KOMOMHUPOBaHHON TEPMUYECKOW TPaBMOM CO CTaHAAPTHBIM
JeYeHHeM W eXeOHeBHbIMH wuHOY3usMu 1 M. o30HHMpoBaHHbIM pactBopoM 0,9% NaCl
(xoumenTpanus o30HO-kucimopomaHoir cmecm — 3000 wmxr/m). CocTosHHE MHKPOIHUPKYIISITHN
HCCIIEZIOBAIM METOJIOM JIa3epHOM NOMIIEPOBCKOM (uioymMeTpun aHanuzatopoMm kpoBoToka JIAKK-02
(HIIIT «JIazmay) Ha 10 cyTKH mOCIE TPaBMBI

PesyabTathl: Ha 10 cyTkm MHKpPOKPOBOTOK TOTPAHMYHOM 30HBI 0JKOTA BCEX JKCIIEPUMEHTATHHBIX
rpynn ObIT CHIDKET 1O OTHOIIEHHIO K WHTaKTHBIM JKMBOTHBIM. Tak, B KOHTpOJBbHOHN Tpymme 1 oH
cHu3mics Ha 58%, koHTponbHOU 2 — 52%, B onbiTHOM 1 Ha 31%, a B onmbITHOU 2 Bcero Ha 23%, 4to
CBHIETEILCTBYET O MOJ0KUTEILHOM BIMSHUM 030HA B COYETAHUU C TPAJULUOHHBIM JICUEHUEM.
3akmouenue: TakuM 00pa3oM, NMpUMEHEHHE AKTHBHBIX ()OpPM KHCIOpOIa, M, OCOOCHHO, 030HAa B
COYETaHHH C MEIUKAMEHTO3HOW Tepamueld OXOroB CIIOCOOCTBYET YJIYYLICHUIO NepH(epHuecKoro
KPOBOTOKA, U, KaK CJIEICTBHE, YCKOPSIET pereHepaTUBHbIC IPOLIECCHl B PaHe.

INFLUENCE OF ACTIVE FORMS OF OXYGEN ON MICROCIRCULATION
DURING EXPERIMENTAL THERMAL TRAUMA

P.V. Peretiagin, S.P. Peretiagin

Federal State Budgetary Institution «Privolzhsky Federal Research Medical Centre» of the
Ministry of Health of the Russian Federation, Russian Association of Ozone Therapy

When treating patients with thermal trauma, one of the most important tasks is to eliminate the
systemic development of hypoxia and tissue ischemia, and to create optimal conditions for the early
restoration of the lost skin. Objective: 1 group - intact group; 2 group - control 1 - with a combined
thermal trauma without treatment; 3 group - control 2 - with combined trauma and standard treatment;
4 group - experimental 1 - with combined trauma and standard treatment + singlet oxygen inhalation,
5 group - experimental 2 - with combined trauma and standard treatment + daily infusions of 1 ml.
Ozonized solution of 0.9% NaCl (the concentration of the ozone-oxygen mixture is 3000 pg / 1). On
the 10th day, the microcirculation of all experimental groups was reduced in relation to intact animals.
Thus, in the control group 1, it decreased by 58%, control 2 - 52%, in the experimental 1 by 31%, and
in the experimental 2 by only 23%. Thus, the use of active forms of oxygen, and especially ozone in
combination with medical therapy for burns, improves peripheral blood flow, and, as a result,
accelerates the regenerative processes in the wound.
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HEWHBA3HUBHBIM METO/I OHEHKA PEAKTUBHOCTH COCYJ0B TKAHEM
INAPO/IOHTA Y KPBIC
[Terpocsia A.JI., Bacuna E.1O., Yedy C.I'., Kocau C.A., Kocau I'.A., flpemenko A.U., Biacos

T.J.
OI'BOY BO IICIIOIMY um. UL.I1. TTanoBa Munszapasa Poccun,
r. Cankr-IlerepOypr, Poccus

Lenp pabotsr: CpaBHEHHE U BBIBICHNE KOPPEJSIIMYA HEMHBA3UBHBIX METOJIOB MCCIIEIOBAHHS KPOBOOOpAIICHNUS
B TIAPOJIOHTE Y KPBIC

Metoasl uccrnemoBaHus: KpoBOTOK B TKaHM [JI€CHBI OLEHHUBAIM C IIOMOIIBIO BBICOKOYACTOTHOIO
yIBTpa3ByKoOBOro Jnommieporpaga «Munumakc-Jommiep-K» u  asepHOro AommiepoBCKoro ¢oymerpa
Transonic Laser Doppler Monitor BLF21. PeakTuBHOCTh COCY/I0B TKaHH MAapOOHTA OMPEACISUTA C MOMOIIBIO
amuIMKalUyl Kycouka (HUILTPOBaIBHOM Oymaru (muamerpom, [1=6 mMM), cModeHHOH 3% ameTwiaxojuHa C
9KCHo3unuei B 1 MuH.

PesynbraTel: Anmnukanus aneTHIXOJMHA NPHBOAWIA K JOCTOBEPHOMY IPUPOCTY KPOBOTOKA B MApOAOHTE
KPBICHI, KOTOPBIH JOCTUTAJI MaKCUMyMa Ha 2 MUHYTE W BO3BPAILAJICS K MCXOIHBIM 3HAUCHHSAM 4epe3 4 MUHYTHI.
OnHako, MPH CPaBHEHWH CTENEHW PEAKIUH OBUIO OTMEYEHO, YTO MaKCHMajbHas aMIUINTyAa PEakiuyd Ha
aIleTHIIXOJIMH, TOJMyYeHHas BBICOKOYACTOTHOHM YNIBTpa3BYKOBOH nommieporpadueit coctaBmma 138+5%, uro
MEHBIIIE, 110 CPABHEHHUIO JAHHBIMH, TIOJTyYCHHBIMH Ja3€PHBIM JOMIUIEPOBCKUM (prioymeTpom 183+4%.

MBbl cunTaeMm, YTO MOJYYEHHBIC Pa3jIndusl CBSI3aHbI C PA3IWYHON IIyOMHON NPOHMKHOBEHHSI 00OMX METOJIOB.
Jlazepuas gomuieporpadust MO3BOJSET OLIEHNBATh KPOBOTOK B CIM3UCTOM obosouke (mo 1 MM riryOmHOH, mpu
[1=780 HM), Tor1a KaK BEICOKOYACTOTHAsI YIIbTPa3ByKOBas JAomIuieporpadus noxydaet nokasarenu nepdysun He
TOJIBKO CIIM3UCTON 000JI0YKH, HO U OoJiee rTyOOKHUX TKaHeW - HaJKOCTHUIBI U 1a)Ke KOCTH YETIOCTH KPBICHI, 10
5 MM, npu yactoTe aartumka 25MI1. Takum 00pa3oMm, ¢ yd4eToM, YTO PEaKIHs COCYIOB Ha alCTHIXOJUH
OTMEYaeTCsl TOJBKO B MOBEPXHOCTHBIX yYacTKaX CIM3HCTON 000JI0UKH, 110 pa3HUIE MPUPOCTa KPOBOTOKA MOXKHO
CYIUTb O KPOBOTOKE B KOCTHBIX CTPYKTypaX 4EIIOCTH KPBICHI.

3axmouenne: OLeHKa peakTMBHOCTH MHKPOCOCYJOB MAapOJOHTAa Ha aleTHIXoauH ¢ nomombo JIAD u V3]
MIO3BOJISICT HEWHBA3MBHO KOCBEHHO OIIEHMBATH KPOBOOOpAIIEHHE KOCTH.

NONINVASIVE METHOD FOR ASSESSING REACTIVITY OF PERIODONTAL
TISSUES IN RATS

Petrosian A.L., Vasina E.Yu., Chefu S.G, Kosach S.A., Kosach G.A., Yaremenko A.lL,
Vlasov T.D.

First Pavlov State Medical University of St. Petersburg

Saint-Petersburg, Russia

Objective: Comparison and revealing of correlation of non-invasive methods of examination of blood circulation
in periodontium in rats

Methods: Blood flow in the gingival tissue was assessed using a high-frequency ultrasound doppler Minimax-
Doppler-K and a laser Doppler flowmeter Transonic Laser Doppler Monitor BLF21. The reactivity of the vessels
of periodontal tissue was determined by applying a piece of filter paper (diameter, [| = 6 mm) moistened with
3% acetylcholine with an exposure of 1 min.

Results: The application of acetylcholine resulted in a significant increase in blood flow in the periodontium of
the rat, which peaked at 2 minutes and returned to baseline values after 4 minutes. However, when comparing
the degree of reaction, it was noted that the maximum reaction amplitude for acetylcholine obtained by high-
frequency ultrasonic dopplerography was 138 £+ 5%, which is less, compared to the data obtained by the laser
Doppler flowmeter 183 + 4%.

We believe that the differences obtained are related to the different depths of penetration of both methods. Laser
dopplerography makes it possible to evaluate the blood flow in the mucous membrane (up to 1 mm deep, at [1 =
780 nm), whereas high-frequency ultrasound Doppler ultrasound receives perfusion parameters not only of the
mucous membrane, but also deeper tissues - periosteals and even the jaw bone of the rat, up to 5 mm , With a
frequency of 25 MHz. Thus, taking into account that the reaction of the vessels to acetylcholine is observed only
in the superficial areas of the mucous membrane, the difference in the increase in blood flow can be judged on
the blood flow in the bone structures of the jaw of the rat.

Conclusion: The evaluation of the reactivity of periodontal microvessels on acetylcholine with LDF and
ultrasound allows non-invasively indirect assessment of bone circulation.
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BJIUSAHUE BUCDPOCPOHATOB HA KPOBOOBPAILIEHUE B TKAHUA
IMAPO/IOHTA KPBIC
[Terpocsn A.JL., Bacuna E.1O., Uedy C.I'., Kocau C.A., Kocau I'".A., SIpemenko A.U., Bnacos

T. /.
OI'bOY BO TICITIGIMY um. WU.I1. [TaBnoBa Mun3apasa Poccun
r. Cankr-IlerepOypr, Poccus

W3BecTHO, YTO JICUCHHE OHKOJIOTHYECKHX OOJbHBIX OucdochoHaTaMu HEPEIKO  COIMPOBOXKIACTCS
OCTEOHEKpOo30M uenmtocTH. OJHAaKO MEXaHM3MBI 3TOTO OCIOXKHEHHs O HACTOSIIEro BPEMEHM A0 KOHIa He
H3y4YEHBI.

Lenp paGoTsl: BrisBuTh BiusiHne BBeAeHUs OnchochoHATOB HA PpEaKTUBHOCTh COCYIOB ITAPOAOHTA.

Meronsl uccnenoBanus: Kpeicam nuHuKM Bucrap B TedueHue 6 Henenb BHYTPHBEHHO BBOAWIM Oucdocdonar
(3omenpoHOBYIO KHCHOTY) B 03¢ 0,18 Mr/kr 1 pa3 B Hepenro. KpoBOTOK KPOBOTOK B TKaHU JIECHBI OLICHUBAIU C
MTOMOIIBI0 BBICOKOYACTOTHOTO YJIBTPa3ByKoBoro pomrmieporpada «Mmuanmakc-Jommuiep-K» u  maszeproro
noruiepoBckoro guoymerpa Transonic Laser Doppler Monitor BLF21. Haunnas ¢ 3-it Hemenu ogHOW U3 TPYIII
JKUBOTHBIX BBOJAWJIN BHYTPUMBIINICYHO CYJIOACKCHA B 103¢ 5 MI/KI PeakTHBHOCTH COCYIOB OIPEIEIISIIN,
HCTIOJIB3YS alIUTUKAINIO alleTHIIXOJIMHA, UCXOIHO, a TakXke depe3 3 U 6 Henels.

PesynbraTtel: BBemenme 301eqpoHOBON KHCIOTHI B TedeHHE 3 W 6 HeAenb NPUBOAWIO K HApPYLIICHHIO
AIeTHIXOJMMH-NHAYIIMPOBAHHON SHIOTEIMA3aBUCHMON Ba3OAWMIATAIINM: PEaKIHsd Ha AleTWIXOJUH HACTyIaia
HIO3/IHEE, U €€ aMIUINTY/1a Obljla MEHBIIIE, YeM B KOHTPOJIBHOW TpyIIe. B rpyrime )UBOTHBIX, KOTOPBIM BBOJIHIICS
CYJIONEKCH], OTMEYalach HOpMallM3allusl peaKkIdd MHKPOCOCYJOB TKaHM TNapoJOHTAa Ha aNIUIMKAaIHIo
AIeTHIIXOJIMHA.

3akmioueHue: BBexeHue 3011€ApOHOBOM KHCIOTHI NPHBOAWT K JOCTOBEPHOMY HApyIICHHIO KpPOBOTOKa B
MHUKPOLMPKYJISITOPHOM pYCIIe MapoJOHTa, ¥ PEaKTHBHOCTH COCYJOB MHUKpococyauctoro pycina. Cyrnomexcun,
o0iazmast PHIOTENUOTPOITHBIM JISHCTBAEM, YMEHBIACT MPOSBICHUS SHIOTEIHAIbHON auchyHKInu. BeposTHo,
OTHUM W3 MEXaHW3MOB OHMC(OCHOHATHOTO OCTOHEKpPO3a HYENMIOCTH SBISACTCS HapylmIeHWe TPOPHKH TKaHEH
MapoJ0HTa, CBSI3aHHOE C AUCHYHKIHECH SHAOTEIHUS.

INFLUENCE OF BISPHOSPHONATES ON BLOOD CIRCULATION IN
PERIODONTAL TISSUE OF RATS

Petrosian A.L., Vasina E.Yu., Chefu S.G, Kosach S.A., Kosach G.A., Yaremenko A.L.,
Vlasov T.D.

First Pavlov State Medical University of St. Petersburg

Saint-Petersburg, Russia

It is known that the treatment of oncological patients with bisphosphonates is often accompanied by
osteonecrosis of the jaw. However, the mechanisms of this complication have not been fully studied to the
present.

Objective: To determine the effect of the introduction of bisphosphonates on the reactivity of periodontal
vessels.

Methods: Wistar rats were injected intravenously with bisphosphonate (zoledronic acid) at a dose of 0.18 mg/kg
once weekly for 6 weeks. Blood flow in the gingival tissue was assessed using a high-frequency ultrasound
doppler "Minimax-Doppler-K" and a laser Doppler flowmeter Transonic Laser Doppler Monitor BLF21.
Starting with the third week of one of the groups of animals, intramuscularly administered sulodexide at a dose
of 5 mg/kg Vessel reactivity was determined using the acetylcholine application initially, and also at 3 and 6
weeks.

RESULTS: Administration of zoledronic acid for 3 and 6 weeks resulted in impaired acetylcholine-induced
endothelium-dependent vasodilation: the reaction to acetylcholine occurred later, and its amplitude was less than
in the control group. In the group of animals with which sulodexide was administered, the reaction of
microvessels of periodontal tissue to the acetylcholine application was normalized.

Conclusion: The introduction of zoledronic acid leads to a significant impairment of blood flow in the
microcirculatory bed of periodontal disease, and the reactivity of the vessels of the microvascular bed.
Sulodexide, having endotheliotropic action, reduces the manifestations of endothelial dysfunction. Probably, one
of the mechanisms of bisphosphonate osteonecrosis of the jaw is the disruption of trophism of periodontal tissues
associated with endothelial dysfunction.
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BJUSAHUE 4-TUAPOKCH-3,5-TUTPETEYTHJI KOPUUHOM KUCJIOTHI HA
NU3MEHEHUE KOHUEHTPAIIMU PACTBOPUMBIX ®PUBPUH-MOHOMEPHBIX
KOMIIVIEKCOB B CBIBOPOTKE KPOBU KPOJIMKOB HA ®OHE UTIIEMHUUA
I'OJIOBHOI'O MO3r'A

ITo3ausixkor JI.1.

[TsaTuropckuit Mmenuko-hapmaneBTuaeckuit HHCTUTYT — Gunuan @I'bOY BO BonrIT'MY M3
P®, ITsaturopck, Poccus

[eanb padoThl: OIEHUTH BIUSHHUE 4-THAPOKCU-3,5-TUTPETOYyTHII KOPUYHOM KHCJIOTHI Ha
U3MEHEHHE KOHLEHTpAIMU pPAaCTBOPUMBIX (UOPUH-MOHOMEPHBIX KOMIUIEKCOB B IUIa3Me
KPOBH KPOJIMKOB Ha (DOHE UILIEMUU T'OJIOBHOTO MO3Ta.

Martepuajibl 1 MeTOABI MCCJAEA0OBAHNSA: DKCIIEPUMEHT BBINIOJIHEH Ha 24 KpOJIMKax-caMIax
nopozsl «KamupopHusi», pa3neneHHbIX Ha 6 paBHBIX rpymn mo 4 ocodbu B kaxaou. [lepBas
rpynna KpOJUKOB — JIOKHOOmNepupoBaHHble >XKUBOTHBIE (JIO). OcTaBmIMMCS >KUBOTHBIM
MOJICJIMPOBAIIM  HIIEMHIO TOJOBHOTO MO3ra IyTeM OJHOMOMEHTHOM HeoOpaTuMoi
OunatepaqbHON OKKIIIO3MM OOIIMX COHHBIX apTepuil. Bropas rpynma KpojJukoB — rpymma
HeratuBHOro KoHTpoinsi (HK), He momywanma Qapmakoiormueckyro MOIIEpKKY. TpeTrheid,
YEeTBEPTOH U MATOH TPyIIbl KPOJIUKOB per 0S Ha NPOTSKEHUM 14 THel BBOJMIM MEKCHION B
noze 30 mr/kr, cymoxekcun B mo3e 30 EBJI u 4-rumpokcu-3,5-auTpeTOyTHII KOPHYHYIO
kucnoty B no3e 100 wmr/kr coorBercTBeHHO. Ilo HMCTeYeHMH YKa3aHHOTO BpPEMEHH Y
KUBOTHBIX NPOU3BOJWIN 3a00p KpPOBU C IOCIEAYIOUIUM IOJIYYEHUEM CBIBOPOTKU ISt
OTIpe/ieIeHUs] KOHIIEHTPALUU PACTBOPUMBIX (PHOpPUH-MOHOMEPHBIX KoMIuiekcoB (POMK) o-
(deHaHTpoMHOBBIM MeTo10M (Habop peakTBoB HIIO «PEHAMY).

PesyabTaTsl uccaenosanus: Y rpynnsl JIO xuBotHeIXx koHueHTpauus POMK cocrasisna
7,13+0,473 (*107) r/n. B yCIOBHAX MIIEMHH TOJOBHOTO MO3ra y Kpoinkos HK rpymmsr
oTMeueHo moBblmeHue conaepkanust POMK otHocurensHo JIO rpynmsl KMBOTHBIX Ha
236,6% (p<0,05). IlpumeHeHue MeEKCcHUIIONA, CyIOJeKcHaa U 4-TUAPOKCH-3,5-TUTPETOYTHI
KOPUYHOM KHMCJIOTBHI CIIOCOOCTBOBAIO CHMXKEHMIO M3y4aeMOIo IOKa3aTessl [0 CPaBHEHUIO C
HK rpymnmoit kpomukoB Ha 23,1% (p<0,05); 162,9% (p<0,05) u 170,3% (p<0,05)
COOTBETCTBEHHO.

3akioyeHue: npUMEHEHUE 4-TuApoKcu-3,5-TuTpeTOyTUI KOPUUHOM KHUCIOTHI B YCIOBHSX
SKCHEPUMEHTAIbHON HIIEMUH TOJOBHOIO MO3ra Y KpPOJIMKOB CIIOCOOCTBYET CHUKEHHUIO
koHneHTparuu  POMK Ha 162,9% (p<0,05), uro mpeBocxomuT 3PQPEKT OT BBEIACHUS
mekcuznona Ha 121,6% (p<0,05) u comocTaBUMO C BEJIMYMHOM (PapMaKOJIOTHUECKOTO
JICUCTBUA CYJTOACKCHA.

THE INFLUENCE OF 4-HYDROXY-3,5 DITRETBUTIL CINNAMIC ACID TO
CHANGE THE CONCENTRATION OF SOLUBLE FIBRIN-MONOMER
COMPLEXES IN BLOOD SERUM OF RABBITS ON THE BACKGROUND OF
CEREBRAL ISCHEMIA

Pozdnyakov D. L.

Pyatigorsk medical-pharmaceutical Institute — branch of VolSMU

Pyatigorsk, Russia.

A study to evaluate the effects of 4-hydroxy-3,5 ditretbutil cinnamic acid to change the
concentration of soluble fibrin-monomer complexes in plasma of rabbits on the background of
cerebral ischemia has shown that the largest impact on the studied parameter 4-hydroxy-3,5
ditretbutil cinnamic acid exceeds mexidol and is equivalent to sulodexide.
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HOBBIE ITOJX0AbI BONTHYECKON TMATHOCTUKE TIAPAMETPOB
MUKPOILIUPKYJIAIIUNU: TAK JIA YK BAXKEH JIASEP U D®®EKT JAOIIJIEPA?
Poratkun [[.A.

I'bY3 MO MOHUKH um. M.®.Bragumupckoro, Mocksa, Poccust

CoBepIiIeHCTBOBaHHE METOAO0B M3YUYEHHS MUKPOLHUPKYJIATOPHOTO pycia B HOPME U IMpPH MaTOJIOTHUSIX
npeacTaBiIsieT coOoil OJHO M3 MHTEPECHBIX HANPABICHUM MPAKTHUYECKOW METUIMHBI, MEIULUHCKON
HayKd 1 TexHUKH. Cpelu HEMHBA3UBHBIX METOJIOB UCCIENIOBAHUSA CUCTEMbl MUKPOLMPKYJISILIUU KPOBU
0c000 MOKHO BBIJICNUTH JIa3epHyI0 noriepoBckyio ¢uoymerpuio (JIAD), craBmyto, ¢pakTuiyecku, B
nocienaue 15-20 et ecau He 30JI0TBIM CTAHIAPTOM, TO, KAK MUHHMYM, OTIOPHBIM (peepeHCHBIM)
MeTooM AuarHoctuku. Croma ke MOKHO OTHECTH W POJCTBEHHBIH METOJ CIHEKJI-KOHTPACTHOM
Buzyanmm3anuu. (O0a MeToJa HCMOJB3YIOT JIa3epHbIE HCTOYHHKH CBETa W KOTEPEHTHOCTh
(cundasznocts) ux u3nydenus, a JIJAP Oazupyercs eme u Ha 3ddekre omnepa u rerepoaUHHOM
CMeUIeHuH cuHGpa3HbIX nojed. Mexay TeM, TOCIeAHHE [OCTIDKEHHS B  HCCICIOBAaHUH
MHUKDOITUPKYJIAIIAA ~ METOomaMH  HMHGpakpacHOW TepMorpadmm, a Takke (QYHKIIHOHAIHLHON
¢doromteruzmorpaduu  (GD@II"), He UCHONB3YIOIMUX Ja3ephbl, IO3BOJSIOT T'OBOPUTH O HAIIEM
HEI0CTATOYHOM TMMOHMMAHHUK (PU3NYECKUX OCHOB 3TON M3MEPHUTEIBHOM 3a1aund. MOXKHO MOKa3aTh, YTO
IIPU OCBEIIEHUM TKAaHEH PErMCTPUPYEMBIIl CUTHAN €CTh CyMMa HE TOJBKO KOTE€PEHTHBIX KOMIIOHEHT,
BKJIIOYasi KOMIIOHEHT C JOIJIEPOBCKUM CABHMIOM YacTOTHI, HO TAKXKE M IIEJIOTO psfa HEKOT€pPEHTHBIX
COCTaBJISIOIINX, MOAYJIMPOBAHHBIX MO aMIUIUTY/IE 33 CUET IOIVIOIIEHUS M PACCEsIHUS CBETA KPOBBIO,
IOBIDKCHUH CTEHOK COCYIOB, (IyKTyali apTepHalbHOrO IaBJICHHs, TEMIEpPAaTypsl W T.IL
Peructpanusi 3TUX COCTaBISAIONIMX Tak)Ke IMO3BOJISIET TMOJIy4YaTh aHaloruyHyro wetony JIJAD
nHPOpPMAIMIO, TIO3TOMY BCE YKa3aHHBIE TEXHOJOTHMHM JalOT CXOXHE pe3yibTaThl 110
MHUKPOTEMOJMHAMHUKE C TOYHOCTBIO 1O OCOOCHHOCTEHl M MOTrPEIIHOCTeH KaXIOoro MeToaa. ITo
OTKpPBIBAET IMyTh K Ooyee 00IIEil TpaKTOBKE (hM3MUECKOI'O CMBICIA PETUCTPUPYEMBIX IapaMETPOB B
BUJIE OLIEHKM AMHAMUYECKOTO IIyMa B CHCTEME MHUKPOLUPKYJSAIUH KPOBH, a TaKKe K IMOCTPOCHHIO
OoJiee MPOCTHIX AUATHOCTUYECKUX CUCTEM, He TPeOYIOIUX JOPOTUX JIa3€POB U ONTHYECKHX BOJIOKOH.
OnHOM W3 TaKUX TEXHOJIOTMHA MOXKET OBITh ONTHYECKAsl CIIEKTPOCKONHS (QIIyKTyallud HHTEHCHUBHOCTH.
Peann3oBanHas Ha CBETOAMOaxX, IO KaueCTBY CUTHaJla OHA He cwiibHO ycrymaeT JI/ID, ogHako MeHee
Kalpu3Ha B WCIIOJNIB30BaHMM, JIETKO COYETaeTcs B OJHOM IpHOOpPE C ONTHUYECKOW TKaHEBOH
okcumerpueir u poactBerHa (G®PII. basupysaceh Ha perucTpanuu CHEKTPaIbHON IUIOTHOCTH
MOIIHOCTU CYMMAapHbIX (UIyKTyallMii HEKOI'€pEHTHOIO CUrHaia (IIyMa) B CHCTEME MUKPOLIMPKYJIINY,
oHa HapaBHe ¢ JI/I®D no3BossieT mpoBOIUTH OIIEHKY 0a30BOTO YPOBHS KPOBOTOKA M M3y4YaTh PEaKIHH
CHCTEMBl MUKPOLIUPKYJISLIUK Ha JI00bIe ()yHKINOHANBHBIE HATPY304YHbIEC TECTHI.

NEW APPROACHES IN OPTICAL DIAGNOSTICS OF MICROCIRCULATION
PARAMETERS: IS IT IMPORTANT THE LASER AND THE DOPPLER EFFECT?
Rogatkin D.A.*

Moscow Regional Research and Clinical Institute “MONIKI”, Moscow, Russia

Among noninvasive methods of the study of blood microcirculation (BM), Laser Doppler Flowmetry
(LDF) became, in fact, as the reference method. Meanwhile, recent advances in the study of BM by
infrared thermography, functional photoplethysmography, etc., which do not use lasers and coherent
light, allow us to speak about misunderstanding of physical principles of this measuring task. It can be
shown, that the recorded optical signal is the sum of not only coherent components, including the
component with a Doppler shift, but also a number of incoherent components, amplitude-modulated
due to the absorption of light by blood, vascular walls, fluctuations of blood pressure, temperature, etc.
Registration of these components also allows to obtain similar information as by LDF, therefore all
these methods provide similar knowledge about BM, accurate to the features and errors of each
method.
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OCOBEHHOCTHU ®YHKIUUA SHAOTEJIMSA ITPU ITPEDKJIAMIICUA
PA3JIMYHOM CTEINEHU TSI)KECTHU Y BEPEMEHHBIX )KEHIIIUH
Pokotsnckas E.A., [TanoBa U.A., Cmupnosa E.B., [Tonosa N.T.

®denepalibHOE TOCYIAPCTBEHHOE OI0/KETHOE YupexkacHue «IBaHOBCKUI HaAydHO-
MCCIIEIOBATENIbCKUM MHCTUTYT MaTepUHCTBA U ieTcTBa nMeHu B.H. I"'oponkoBay»
Munucrepcrsa 3npaBooxpaneHus Poccuiickoit denepanuu

HBanoso, Poccus

Lenb paboTHI - U3yYUTH COAEPKAHNUE MAapKEePOB AUCHYHKIMU FHIOTENNUS B epUPepruvecKoi KpoBH y
OepeMeHHBIX JKEeHIUH ¢ mpedkiaammcueit (I19) pasmuunoit cremenu Tshkectn. OOcnemoBano 50
xeHuH ¢ 110 cpenneit u Tsokenoit crenensamu Tsoxectd (koxel mo MKB-X 014.0, O14.1). I'pynmy
KOHTpons coctaBmin 40 OepeMEHHBIX C HOPMOTEH3MEH U (U3HOIOTUYECKUM TECUCHHEM
OepemeHHocTd. J[nsg oueHkHn GYHKUMM DSHAOTENHS B HepUPEpHUECKOH KpOBH 00CIEeoyeMBbIX
OJIHOKPATHO OMNPEACsUIOCh KOJMYECTBO JIECKBAMHUPOBAaHHBIX ASHAOTeNnonuToB (I2) (xi1/MKI) 1O
merony Hladovec J. (1978) u comepxaHue cyMMapHbIX HUTpaToB M HHUTpUTOB (NOX) myTem
BOCCTAHOBJIGHHS HUTPATOB B HUTPHUTHI B NMPUCYTCTBUH xiopuma BaHamus (Miranda K.M., 2001)
(MxMonp/m). CTaTUCTUYECKUH aHAJM3 OCYIIECTBISJICS C TOMOIIBI0 METOJOB BapHAIMOHHOMN
CTaTUCTUKH B TTaKeTe MPHUKIIAIHBIX JTUIIEH3MOHHBIX porpamm «Microsoft Office 2010», «Statistica for
Windows 6.0.», «Med Calc 7.4.4.1». B pe3ynbraTe npoBeileHHBIX HCCIEIOBAHUNA OBLIO BHISIBIIEHO, YTO
y xeHmuH c¢ [ID pa3nuuyHOll CTelneHH TSDKECTH YPOBEHb M3Y4aeMbIX MapKepoB AUC(HYHKLINU
SHAOTENNs1 ObUT JOCTOBEPHO BHIIIE, YeM B rpymme koHTpois (p=0,001 mms A3, p=0,02 ans NOx). ¥V
NanueHToK ¢ Tspkenoi 11D komnmvecTBo /IO B BEHO3HOH KpPOBM OBLIO OCTOBEPHO BHINIE, YeM Yy
6epemenHbIX ¢ 10 cpenneii crenenn Tspkectu (p=0,01).13BecTHO, uTo [ID sBAsAIOTCS CcrienupUIecKUM
MapKepoM IOBPEXKAEHHUs BHYTPEHHEH BBICTMIIKH cocynoB. lloBeimenue comepxanus /1D B KpoBu
OepemenHbix ¢ IID oTpaxkaer cam mpouecc SHIOTENHO03a, OOYCIOBICHHBIH BO3AEHCTBHEM
9HJIOTOKCHHOB, CYNEPOKCHIHBIX PagUKajOB, TOMOLMCTEHHA, TUCTAMHHA M JIPYTUX MOBPEKAAIOLINX
(axTopoB. YpoBeHb NOX HE MMeJ CTATUCTHYECKU 3HAUYUMBIX Pa3jIMduil B 3aBUCHMOCTH OT CTEIIEHU
moxectu [19 (p=0,05). B nureparype BcTpeyaroTcsi IpOTUBOPEYUBBIE CBECHHS O JaHHOM MapKepe:
HEKOTOpBIE YKa3bIBalOT Ha cHMkeHHe ypoBHA NO u ero MetaboIUTOB B KPOBH, APYTHUM HE YIajoCh
BBIIBUTH pazinuunii B mpoaykmuu NO npu 11D m HOpMameHO mpoTekaromieil 0epemenHocTd. [Ipm
nposeaeHun ROC-aHanu3a ycTaHOBIIECHO, YTO conepkanue J[D B nepudepuueckoit kpoBu Oonee 14
KI/MKJI COOTBETCTBYET IHAarHOCTUYECKOMY KpuTeputo Tspkenod IID ¢ Ttounocteio  74,2%,
YyBCTBUTENBHOCTRIO — 77,8% u cnenudpuanocteio — 70,6% (AUC - 0,778). Takum obGpazom, 119
COIIPOBOXIACTCS PAa3BUTHUEM SHIOTEINAIBHON AUCGHYHKIUH, YTO MOATBEP)KIAETCs MOBbIIeHHeM [0
1 NOX B KpOBH; BBIP@KEHHOCTh HAPYIICHUN (DYHKIIUH SHIOTENHUS 3aBUCUT OT CTEIeHH TshxecTH [109.

THE FEATURES OF ENDOTHELIAL FUNCTION IN PREECLAMPSIA OF
VARYING SEVERITY IN PREGNANT WOMEN

Rokotyanskaya E. A., Panova I. A., Smirnova E. V., Popova L. G.

Federal State Institution "Ivanovo Research Institute of Maternity and Childhood named V.N.
Gorodkova" the Ministry of Health of the Russian Federation

Ivanovo, Russia

We examined 50 women with preeclampsia (PE) of varying severity and 40 pregnant women with
normotension to study the blood content of desquamated endotheliocytes (DE) and total nitrates and
nitrites (NOx) as markers of endothelial dysfunction. As a result, it was found that in women with PE
of varying degrees of severity, the level of endothelial dysfunction markers studied was significantly
higher than in the control group. In severe PE, the amount of DE in the blood was significantly higher
than in pregnant women with PE of moderate severity. The NOx level did not have statistically
significant differences depending on the severity of PE. Thus, PE is accompanied by the development
of endothelial dysfunction, which is confirmed by an increase in DE and NOx in the blood; The
severity of endothelial dysfunction depends on the degree of severity of PE.
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JANHAMHNYECKASA ONEHKA BUOCOBMECTUMOCTHU MATPUL VIS
TKAHEBOW MH)KEHEPUH

Caprcsa A K., KyprykoBa M.O., CaBenbeBa M.C., I'opun [.A., [lapaxonckuii b.B.
®I'bOY BO «Caparosckuit 'MY nm. B.W. Pazymosckoro» Munsapasa Poccuu, r. CapaTos
OI'bOY BO «CapaToBCcKkuid HAITMOHAIBHBIN UCCIIEIOBATEIBCKUI TOCY1apCTBEHHBIN
yHusepcuteT umeHu H. I'. Yepnbiesckoroy, r. Caparos, Poccuiickas ®enepanus

Lenb paOoOTH: qUHAMHYECKAs] OIEHKa OMOCOBMECTHMOCTH MAaTpHIl HAa OCHOBE MOJHMKANPOIAKTOHA,
COJIEpIKAIIUX THAPOKCHAIIATUT WM BaTEPUT, ITyTEM MOHHTOPHUHTA MUKPOLUPKYJISINHA Hal 00JIacThIO
WX CyOKyTaHHON MMILTaHTAIIHH.

Mertonbl vccineoBaHus. DKCIIepUMEHT TpoBeieH Ha 40 Oenbix Kpbicax. JKHMBOTHBIE OBUTH pa3iesieHbl
Ha 4 SKCIepUMEHTalbHblE TPyNNbl: 1-9 rpynma — Trpynna CpaBHEHUS — JIO)KHOOIIEPUPOBAHHBIE
JKUBOTHBIC. Y KHBOTHBIX 2-H TPYIIBI UMIUTAHTAT COJEPIKaN aJcOpPOMPOBAHHBINA HA €r0 MOBEPXHOCTH
gyxepoanslii 6enok. Kpeicam 3-if u 4-if rpynn MMIDIaHTHPOBAIHM MOJUKANPOIAKTOHOBBIE MAaTPHIIHI,
coJiep)Kalliye THIPOKCHANAaTHT U BaTepUT COOTBETCTBEHHO. Mmmantaumio ckaddongoB nmpoBoammu
MTOIKOXKHO, B MEXKIIOMATOYHOW 001acTi. MUKPOUMPKYISIUIO KCCISIOBAIM METOJOM Ja3epHOM
TIOTITUTEPOBCKOH (hiroyMeTpuu. AHaIU3 MOP(OJIOTHIECKUAX MPENapaToB MPOBOAWIN HA 21 — e CyTKH
JKclepuMeHTa. B Xome oKcmepuMeHTa COOMIOJANIMCh JTUYECKHE MPHHLIUIB  XeIbCHUHCKON
JIeKJIapalii 0 TyMaHHOM OTHOIIIEHNUH K YKHBOTHBIM.

Pesynprarel. Y KpbIC TPYNIBI OTPHUIATENBHOTO KOHTPOISA, OBUIM OOHApy>KEHB MHOTOYHCIICHHEIE
MPU3HAKK BOCTIAIUTENILHON PEaKIMH, CBHETEIHCTBOM KOTOPBIX SIBIISUIMCH yBENHMUeHHas repdys3us, B
CTpyKType camoro ckapdonma oTMedaeTcs JeHKoOIMTapHas HMHOUIBTpaLus, 3aceleHHs
(pnOpoOIaCTUIECKUMH DSJIEMEHTAMH M BacKyJspH3alMd He OOHApyXeHO. Y KHBOTHBIX, KOTOPHIM
OBLTM WMIUIAHTHPOBAHBI CKapQOIALI ¢ THAPOKCHATIATHTOM W BATEPUTOM, H3MEHEHHUS Nepy3uu
MaKCHMAaJIbHO BBIPa)KEHBI Ha 7-€ CyTKH SKCIIEPUMEHTA U MOJIHOCThIO HUBETUPYIOTCS K 21-M cyTka. [Ip
ATOM BOCHAIIUTENFHBIX W3MEHEHU B 00JIACTH UMILIAHTAIMU TIPH MOPQOIOTHIECKOM HCCIIETOBAHUH
Ha 21-e CyTKHM SKCIIEpUMEHTA HE BBISBIEHO.

3axitoueHre: MaTpHUIlbl Ha OCHOBE MOJUKAINPOJAKTOHA COJepXallue THIPOKCHANaTHT U BaTEepPUT
o0nafaoT xopomeld OHOCOBMECTHMOCTBIO, HPU HX TMOAKOXHOW HMMIUIAHTAlMK O€NbIM KpbICaM
OTMEYAeTCs CXOAHBIE IaTTePHBI W3MEHEHHWS MHKpPOIMPKYISIUA HajJ 00JacThi0 OMEepPaTHBHOTO
BMeEUIaTEIbCTBRA.

DYNAMIC ESTIMATION OF BIOCOMPATIBILITY OF SCAFFOLDS FOR TISSUE
ENGINEERING

Sargsyan A.K., Kurtukova M.O., Saveleva M.S., Gorin D.A., Parakhonskiy B.V.

Saratov State Medical University, Saratov State University

The aim of this study was dynamical biocompatibility assessment of polycaprolactone (PCL) scaffolds
with hydroxyapatite and vaterite by the monitoring of skin microcirculatory reactions above the area
of subcutaneous implantation. Experiment was carried out on 40 white rats divided on 4 groups
including comparison (sham operated rats), negative control (rats implanted by PCL-scaffold with
foreign protein) and two experimental groups in which animals were subcutaneously implanted by
PCL-scaffolds with hydroxyapatite and vaterite. Skin microcirculation was measured by laser Doppler
flowmetry. Histomorphological study of the implantation area tissues was performed on the 21* day of
the experiment. It was found that implantation of the scaffold with foreign protein induced the skin
hyperemia above the areca of scaffold location in association with the morphological signs of
inflammatory response in rats. Implantation of the PCL-scaffolds with hydroxyapatite and vaterite
caused transient changes in skin perfusion that completely reduced at the 21* day of experiment and
no morphological signs of inflammation were found.

Conclusion. PCL-scaffold with hydroxyapatite and vaterite are biocompatible. The changes of skin
perfusion above the area scaffold implantation reflect its biocompatibility.
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BJIAUSAHUE ME3EHXUMHbBIX CTBOJIOBBIX KJIETOK HA
OYHKIIMOHAJIBHOE COCTOSIHUE MO3I'0OBOI'O KPOBOTOKA Y
CHHOHTAHHO I'MIIEPTEH3UBHBIX KPbIC

Ceprees U.B., Cokonosa N.b.

OI'BY UnctutyT dusznonorun umenu U. I1.I1aBnoa PAH, Cankr-IlerepOypr, Poccus

Llenb uccnenoBanus. M3yunTs BIusiHME HHTpaLiepeOpaibHON TPAHCIUIAHTALUU ME3EHXMMHBIX
ctBosioBbIX KieTok (MLT MCK) Ha (yHKIHMOHAIBHOE COCTOSHHE MO3TOBOIO KPOBOTOKA Y
MOJIOZIBIX CIIOHTAaHHO TMIIEPTEH3UBHBIX KPBIC.

Marepuansl 1 METOABI. DKCIIEPUMEHTHI IIPOBEJEHBI HA CIIOHTAHHO TMIIEPTEH3UBHBIX KpbICax
— camuax guHud SHR B Bo3pacte 4 mec (n=30). KoHTponbHON rpynnoi CiyKHIN KPbICHI
muaun Wistar-Kyoto (WK) Toro ke Bo3pacta (n=15). MCK TpaHCIIIaHTUPOBAJIH KUBOTHBIM
B KOpPY TOJIOBHOTO MO3ra Ha TiyOuHy He Oonee 2 MM. MccnenoBanus npoBoawiIn yepes 3 Hell
nocie MUT. JIna wusmepenus nepdysum (II) wm carypauum xucinopogom (SOz) B
CEHCOMOTOPHOM KOpE TOJIOBHOTO MO3ra HCIOJB30BAJIM KOMIUIEKC MHOTO()YHKIIHOHATEHOU
Ja3epHOI JIMarHOCTUKHU «JIAKK-M» (HITIT «Jlazmay Poccus). Ananus
MUKPOLIUPKYJISATOPHBIX TPOIECCOB B TKAaHM KOPbI TOJOBHOIO MO3ra NPOBOAWIN C
UCIIOJIb30BAaHUEM  BCTPOEHHOIO B  MpuOOp MareMaTHuyeckoro ammapata BeiiBnert-
npeoOpazoBanus. Pesynbrarel. ¥V unHTakTHRIX SHR B ceHCOMOTOpHOI KOpe rojloBHOrO MO3ra
[0 CPAaBHEHHUIO C HOPMOTEH3MBHBIMHM JKMBOTHBIMU MOHMXEH ypoBeHb II (25,8+0,6 me u
31,2+0,8 me COOTBETCTBEHHO) W TOBBINICH WHAEKC nepdysuonHoir SO, (Sm) (4,2+0,1 u
3,8+0,2 coorBercTBenHO). MI[T MCK no3Bonuia BOCCTAaHOBUTH 3TH MapaMeTpbl MO3TOBOH
MUKPOLMPKYJSIIMM Yy Mojojablx SHR 110 ypoBHS HOPMOTEH3MBHBIX KpBIC: B TpyIIe
kierouHor tepanuu II B cpennem cocrasimsuio 30,8+1,2 me, a Sm - 3,8+0,1. Ananu3
aAMIUTUTYAHO-YaCTOTHOTO CIEKTpa TIOKa3all, YTO HOPMHUPOBAHHBIE AMIUTUTYABI (Amax/O)
SHJOTENNAIbHBIX UHEUPOreHHbIX OCUMUIIIUN y MHTakTHIX SHR Bhiie, yeM y WK B 2 u
1,4 paza coorBercTBeHHO. Y WK HOMUHUPYIOT SHIOTEIHAlbHBIC KoyiebaHus, a y SHR —
HEHWPOTeHHbIE M SHJIOTENHANIbHBIC, a BKJIAJ MHOTE€HHbIX 3HauuTeslbHO MeHbwe. UIT MCK
IPAKTHYECKU MOJIHOCTHIO HOpMaJIU3yeT (GyHKIIMOHAIbHBIE COCTaBJISIOLIHE
MUKPOLMPKYJISIIMA U BOCCTAHABIIMBAET 3HAYCHMS BBIIICHA3BAHHBIX MApaMETKOB K YPOBHIO
HOPMOTEH3HUBHBIX KpbIC. 3akitoueHue. MuTpanepedpanbHas TpancmianTanust MCK mononbim
CIIOHTAaHHO  TUIIEPTEH3MBHBIM  KpbICAM  IPAKTUYECKH  IIOJHOCTBIO  HMBEIMPOBAJA
NaTOJIOTUYECKHE U3MEHEHHSI MUKPOLIUPKYJISIIUN B CECHCOMOTOPHOM KOpE TOJI0BHOT'O MO3Ta
Pa6ora Beinonnena npu nognepxkke PODU (rpant Ne 16-04-00168).

INFLUENCE OF MESENCHYMAL STEM CELLS ON THE FUNCTIONAL
CONDITION OF THE CEREBRAL BLOOD FLOW OF THE RATS WITH
SPONTANEOUS HYPERTENSIA

Sergeev I.V., Sokolova 1.B.

I.P. Pavlov Institute of Physiology, Russian Academy of Sciences, St. - Petersburg, Russia

Mesenchymal stem cells (MSC) were intracerebrally transplanted to young SHR line rats
with spontaneous hypertensia. In 3 weeks the basic parameters of microcirculation into a
sensomotory part of cerebral cortex (perfusion, an index of a perfusion saturation oxygen,
indicators of amplitude-frequency oscillations) of these rats were restored to level of the rats
with normal blood pressure.
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BJIMSTHUE T'MITIOKCHUUA HA MTEPHOJUYECKHUE KOJIEBAHUSA KOXKHOM
NEP®Y3UUN Y MBIIIEN

Cepos JI.A."?, Acrames M.E.!, Bacunbunkosa M.B.', Cadponona B.I.!

'®I'BYH UncruryT 6nodusuku kietkn PAH, r. ITymuso

*®I'BYH UnctutyT dhyHaaMeHTAIbHEX npoGneM Guonoru PAH, r. [Tymuso

I'nokcusi, MOHMKEHHOE coAepKaHUe KUCIOpOoJa B OpraHax M TKaHAX, CIIOCOOCTBYET Pa3BUTHUIO psiza
natosioruil. BiusHue rumoxcuu Ha Koje0aHHsS KOXKHOTO KPOBOTOKA MOJKET HCIIOJIB30BaThCs AT
HEMHBA3UBHOW OIIEHKHM (PYHKIHMOHAJIBHOTO COCTOSIHMS opraHu3ma. [lng pa3paboTKu ajiropuTMOB
MPUMEHSIIOTCS. SKCIIEpUMEHTANIbHBIE MOJENIM Ha JKMBOTHBIX. B Hameil npaGoparopum paspaboraH
9KCHEPUMEHTANBHBIA  MOAXOA IS  MCCIEHOBAaHMA  PUTMOB  KOXKHOW — MHUKPOLMPKYJISILIUU
aHECTE3UPOBAHHBIX MBIIICH.

Henb padoTel: McciaenoBars BIUAHNE XPOHUUECKOM M OCTPOM TMIIOKCHU HA YaCTOTHO-AMITJIUTYAHbBIE
XapaKTEPUCTUKHU KOXKHOU Nepy3un y MBIIIEH.

Marepuajbl 1 MeTOabI: VccenoBanue IpoBOAIN Ha MbIax-camiiax Juand BALB/c maccoit 21-
24 r. OTBITHBIE U KOHTPOJILHBIE )KUBOTHBIE HAXOAMIIMCH B OOKCax ¢ HOpMoOapuieckoi atMocepoid u
cogepxxanueM 1% CO, (9xcnepumenTanbHas rpynma) U 0,03% (KOHTpoJibHAs Tpymma) B TeueHHe 3
Hezlenb. 3aTeM MBIIM ObUIM aHECTe3UMPOBaHBl C IIOMOIUBIO MHIAJSIIMU 3aKHCBIO a30Ta o
BHYTpUOPIOMIMHHON MHBEKIMH «3onetuna» (50 mxr/kr). [Ipu HacTymjaeHWH HapKo3a CHHXPOHHO
PErucTpUPOBAIH MOKa3aTesNb MUKpoLupKysaauu (IIM) ¢ moxymedku 3agHeil mpaBoi J1arbl METOAOM
nasepHOl pommiepoBckoil ¢uyopumerpun (JIAP), snmexkTpoxapauorpamMmy, 4acTOTy IbIXaHHS H
peKTanpHyl0 Temrmepatypy B Teduenme 20 muH. 3apeructpupoBaHHble JI/ID-rpamMmbl TIOmBepraiu
CHEKTPaJbHOMY aHajM3y Ha OCHOBE HENPEPHIBHOOTO BeiiBieT-peoOpazoBanus. BnusHue octpoit
THIIOKCHU UCCIIEIOBAJIH [10CTIe BHY TPHOPIOMIMHHON HHBbEKUMH HUTpUuTa HaTpus (40 Mkr/kr) 3a 30 MuH
710 TIPOLIEAYPBl U3MEPECHHUS.

PesyabTaTrbl: J[OCTOBEpHBIX DPa3IM4uil MEXIy aMIUIMTyJaMd KoJieOaHWi KOXHOW mepdy3un y
MBILIEH MOCJIEe XPOHMYECKOW TMIIOKCMH M Yy KOHTPOJBHBIX JKUBOTHBIX HE oOHapykeHo. B obmactu
0,005-0,016 I'mi, cOOTBETCTBYIOIIEH YacTOTe HSHAOTEIUAILHOTO PUTMa Yy 4eJoBeKa, OOHapyXEeHO
YBEJIMYEHNE OTHOCHUTENBHO KOHTPOJI aMILTUTYIbl KOJIeOaHU KOXHONW MUKPOLMPKYJIALUN Y MBIIIEH,
MO/IBEPTUIMXCA OCTPOM THIOKCHH, 3akJjio4veHue: Ha OCHOBaHMM TONYYEHHBIX JaHHBIX
MpearoaraeTcs, 4Yro ocTpas, HO HE XPOHHYECKas, THIOKCHs yBEIHMYUBAECT aMIUIMUTYAy KoieOaHuit
KO>KHOT'O KPOBOTOKA B 00JIACTH SHJIOTEINAIBHOIO PUTMA.

Pa6ora nognepxana Poccutickum Hayuabim @onmom (rpant PHD Ne 16-15-00248).

INFLUENCE OF HYPOXIA ON BLOOD FLOW OSCILLATIONS IN MICE SKIN
Serov D.A.lz, Astashev M.E.l, Vasil'chikova M.V.l, Safronova V.G.'

'Institute of Cell Biophysics of Russian Academy of Sciences, Pushchino

*Institute of Basic Biological Problems of Russian Academy of Sciences, Pushchino

Influence of chronical and acute hypoxia on blood flow oscillations in mice skin has been studied with
Laser-Doppler flowmetry and wavelet analysis. Differences between amplitudes of blood flow
oscillations in the control and the chronic hypoxia groups have not been revealed. Increased amplitude
of blood flow oscillations in the interval related to the endothelial activity (0.005-0.016 Hz) has been
shown under acute sodium nitrite-induced hypoxia. Differences between amplitudes of blood flow
oscillations in the frequency intervals of neurogenic, myogenic activity, respiratory rhythms and
cardiorhythm have not observed.

This work was supported by the Russian Science Foundation, grant Ne 16-15-00248.
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HOBBIN MOJXO0/1 K OHEHKE TKAHEBBIX N3MEHEHHUM C
NCHOJBb30BAHUEM JIABEPHBIX TEXHOJIOTUIA HA IPUMEPE BOJIBHBIX
CAXAPHBIM IUABETOM 2 TUITIA

Cunopos B.B., OOO HIII «JIASMA», Mocksa, Poccus

Lenr  pabGotel. Pa3paboTka  HEWHBA3MBHOTO  CIOCO0Aa  JUATHOCTHKU  COCTOSIHUS
MUKPOIUPKYIATOPHO-TKAHEBOM CHUCTEMBbI TIPU COBMEILICHUM JIA3€PHOM JIOMIUIEPOBCKOM
dnoymerpun (JIID) u pnyopecuentroii cnexkrpockonuu (PC).

Metonpl uccnenoBanuii. B TeueHue OAHOW IUArHOCTUYECKOW MPOIEAYyphl Ha OOJBIIOM
nanblle CTOMBI OCYIIECTBISJICS KOHTPOJIb MHUKPOIMPKYJSIIMM KPOBOTOKAa M JUMQOTOKA
ciocoobom  JII® w  peructpaums  aMriauTya  GIyOpecleHIMH  KOPEPMEHTOB:
BOCCTaHOBJICHHBIN HUKOTHHAMMIAJCHUHTUHYKICOTH]T u OKHCJICHHBIH
¢dnaBuHaneHUHAMHYKIeoTH | criocobom PC. MccnenoBanus NpoBOAWINCH B TpU 3Tama: B
COCTOSTHUM TOKOs, ipu oxyaxaeHuu 10 10°C (cCHmkeHrne akTUBHOCTH MHUKPOIUPKYJIISIIUU U
Merabonu3ma) u npu HarpeBe 10 35°C (MOBBIIMIEHHE AKTHBHOCTH MHKPOLMPKYJSIIANA M
metabomu3ma). Peanmuzanus croco6oB JIA® u ®C u opranuzanus (QyHKIHOHAIBHON
TEMIIEpaTypHOH  TPOOBI  OCYIIECTBISUIOCH € TIOMOIIBI0  Ammapara  Ja3epHOTO
muarHoctuueckoro «JIABMA CT» u pa3pabOTaHHOTO MPOrPaMMHOTO 00ecredYeHHUs.
OtpaboTka METOAUKHU MTPOBOIUIIACK JIJIST PA3HBIX BO3PACTHBIX TPYIIN 3JOPOBBIX BOJOHTEPOB U
6onbHbIX ¢ CJ[ 2 THma.

Pesynprarel. /[N OUEHKH TKAHEBBIX W3MEHEHHH MPEIJI0KEH KOMIUIEKCHBIM IOKAa3aTellb
okucnurenbHoro Merabonusma (IIOM), cBs3bIBatONIM MapaMeTpbl MHUKPOIUPKYISIIUU
KPOBH M BEJIMYMHBI aMIUTUTY] (iyopecieHnu kodepMmeHToB. [Ipu HarpeBe ompeaesnsics
pe3epB [IOM oTHOCHTENBHO COCTOSHUSI MOKOs. [lo MaHHBIM TPYyNNbl KOHTPOJS HIDKHEE
3HaueHue pesepsa [IOM 100%. ¥V GonbHBIX B 3aBUCHUMOCTH OT TSKECTH 3a00JIEBaHUS pE3EpB
[TOM 3HaunTEeNHEHO HIXKE YKA3aHHOTO 3HAUCHUSI.

3akmoyeHne. Pa3pa0oTaHHBIN METOX MO3BOJSAET TU(PEepeHIIMPOBATH OOIBHBIX MO CTEIICHU
TsOKECTH 3a0oseBaHMsl M OLEHHWBaTh S()()EKTHUBHOCTh JICUYEHHUs IyTEM COIOCTABICHUS C
KOHTPOJIbHBIMU BEJTMYMHAMHU JUArHOCTUYECKUX TIOKaszareneid. Bpems auarHoctuku He
npeBblIaeT 15 MUHYT.

A NEW APPROACH TO ASSESSING TISSUE CHANGES USING LASER
TECHNOLOGIES FOR EXAMPLE OF PATIENTS WITH TYPE 2 DIABETES
MELLITUS

Sidorov V. V., SPE “LAZMA”, Moscow, Russia

The parameters of microcirculation of the blood flow and lymph flow and the fluorescence
coenzymes NADH and FAD amplitudes were registered on the big toe at the same time. The
researches were did in three stages: at rest, cooling to 10 ° C (decrease in activity of
microcirculation and metabolism) and at a temperature of 35 °© C (increased activity of
microcirculation and metabolism). The implementation of the methods of LDF and FS and the
organization of a functional temperature test was did by the Laser Diagnostic Device
“LAZMA ST” and the developed software. The research involved different age groups of
healthy volunteers and patients with type 2 diabetes. A complex index of oxidative
metabolism (POM) was offered that relates the parameters of blood microcirculation and the
magnitude of fluorescence amplitudes of coenzymes. During heating, the POM reserve was
determined with respect to the quiescent state. According to the control group, the lower value
of the POM reserve is 100%. In patients, depending on the severity of the disease, the POM
reserve is significantly lower than this value.
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JUPATJIYTHJ] YMEHBIIAET BBIPAJKEHHOCTH BA3OMOTOPHOM
JAUCOYHKIOUU SHAOTEJIUA ¥ BOJBbHbBIX CAXAPHBIM /IMABETOM 2 TUIIA
CumanenkoBa A.B., MakapoBa M.H., Bacuna E.}O., Manaxosa 3.J1., Bacuna JI.B., Bnacos
T..

[TepBrrit CankT-IleTepOyprekuii rocy1apCTBEHHBI METUITMHCKUN YHUBEPCUTET M. aKal.
W.I1. [TaBnoBa, Caukt-IlerepOypr, Poccus

Henp paboTel: HccnenoBaTh 3alUTHBIA 3(@QekT aroHucTa penenTopoB TIIIOKArOHONOI00HOTO
nentuaa-1 nuparnytuaa (JIr) B OTHOLIGHWM Ba3OMOTOPHON (YHKIHMH SHAOTENHS y OONBHBIX
caxapHbM nuaderom 2 tuma (CL2).

Mertozpl UCCIENOBAHUSA: B UCCIE0OBaHNE OBLIM BKIIIOYEHBI MYXXKYMHBI U >KeHIIUHBI 0T 40 no 75 ser
(n=50) ¢ C/12 ¢ HeyIOBIECTBOPUTEILHBIM KOHTPOJIEM TIIUKEMHU Ha Teparnuu merdopmunoMm (Md). 3
Mec TUTpoBajach mo3a M. Yepe3 3 Mec mNamMeHTHl, AOCTUTLIME LEIEBOTO TITTHMKHMPOBAHHOTO
remMoriao0nHa, OBUTH BKIIOYEHBI B rpymry 1 (ipomoimkeHne MoHoTepanuu Md eme 3 mec) (n=21), e
JOCTUTIINE 3YTIUKEMUH — B rpynimy 2 (k Tepanuu M@ Obu1 gobasnen JIr) (n=29). Mcxoano, uepes 3,
6 umw 9 wmec oueHuBaiach aueTwixonuH (AnX)-MHOYOUpPOBAaHHAs —SHAOTEIMK-3aBHCHMAs
Ba30MIIaTalNs; UICXOJHO, Yyepe3 3 1 6 Mec BBIIOJIHSIICS aHaIu3 KPpOBU Ha sHIoTeuH-1(D-1).
Pe3ynpTaTel: HCXOIHO y BCEX MAIMEHTOB OBUIO CHIDKEHHE peakuud Ha AnX, 4To NpOsBILUIOCH
CHIDKEHHEM aMIUIATYy Il (A.) 10 25 % ot Hopwmsl B rpymnie | u 2. Ha gone Tepanuun Md uepes 3 mec
A. peakiun Ha AuX yBenuywiach B rpynnax 1 u 2, Ho He gocturia HopMbl. Uepes 6 Mec 3HAUMMOM
OUHAMHUKH A. B rpynme 1 He ObII0, IPH 3TOM INIMKEMHUS COXPaHsIIach B MpeJeiaxX LeJIeBbIX 3HAUCHUH.
B rpymme 2 gepe3 6 mMec Takxke Oblla JOCTUTHYTA YTIUKEMHS, YTO COMPOBOKAAIOCH HapacTaHUEM
A., xotopas coctaBuna 62,5% ot Hopmsl. Uepes 9 mec auHamuku A. B rpynmne 1 He O6bu10, B rpymme 2
A. nocTuriia HOPMAJIBHBIX 3HaueHWH. V3HadanbHBIA ypoBeHh O-1 B rpymme 1 He oTimyancs OT
TaKOBOTO Y 3A0POBBIX JrOoneH, B rpymie 2 O-1 01 mossimieH (3,02(2,2;3,4)nmons/1). B xone neyenus
ypoBeHb D-1 HECKOJNIbKO CHH3WJCS B rpymme 1, octaBasck B Hopme. JloOaBienue k tepamuu JIr
3HAYMMO CHHU3WIIO YPOBEHb J-1, KOTOpEIi moctur HOpMEI yepes 6 mec (0,09(0,078;0,11) mmomns/).
3aKao4eHue: yIydIICHWE KOHTPOJs IJIMKEMHUM YMEHBINAeT BBIPAKCHHOCTh Ba30MOTOPHOI
muchyskuun sHpoTtenus npu CH2. JIr obnamaer caMOCTOSITENBHBIM 3HIOTEITHONPOTEKTUBHBIM
JeicTBUEM, HE OOyCIOBJICHHBIM YIy4YLIEHHEM TIJIMKeMudeckoro mnpoduns. Boccranosnenue
Ba30MOTOPHOM (DYHKIIMU 3HIOTENHs] MPOUCXOOUT Yepe3 HECKOJIbKO MECSIEB IOCIEe HOPMAaIu3aluu
TIIMKEMUYIECKOTO TPOhUIIS.

LIRAGLUTIDE ATTENUATES VASOMOTOR ENDOTHELIAL DYSFUNCTION IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS

A.V. Simanenkova, M.N. Makarova, E.Y. Vasina, Z.L. Malahova, L.V. Vasina, T.D.Vlasov
Pavlov First Saint-Petersburg State Medical University, Saint-Petersburg, Russia

Aim: to evaluate liraglutide (Lg) protective effect concerning vasomotor endothelial function in patients with
type 2 diabetes mellitus (T2DM).

Materials: in 50 patients with poor glycemic control metformin (Mf) dose was titrated for 3 months. Then
patients who reached goal HbAlc were included in group 1 (n=21) and continued Mf therapy for 6 months more,
those who did not — comprised group 2 (n=29) and were administered Lg+Mf. Acetylcholine(ACh)-induced
endothelium-dependent vasodilation was measured at baseline, in 3, 6 and 9 months; endothelin-1 (E-1)- at
baseline, in 3 and 6 months.

Results: At baseline all patients had impaired reaction for ACh, amplitude (A.) was 25% lower than in healthy
subjects. Endothelium-dependent vasodilation improved in 3 months in both groups. In 6 and 9 months A. did
not have further dynamics in group 1. In 6 months in group 2 A. was 62,5% of norm while glycemic control was
already satisfactory. In 9 months A. reached norm. At baseline E-1 was normal in group 1 and increased in group
2 (3,02(2,2;3,4)pmol/L). During the study E-1 in group 1 stayed in the normal range. Lg administration led to
decrease of E-1, that normalized in 6 months (0,09(0,078;0,11)pmol/L).

Conclusion: glycemic control improvement attenuates vasomotor endothelial dysfunction in T2DM. Lg has
endothelioprotective property not connected with it’s glucose-lowering action. Vasomotor endothelial function is
restored in several months after euglycemia is reached.
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O B3AUMOCBA3U JUCOYHKIUHU DSJHAOTEJINSA U HAKOIIJIEHU S
MPOJAYKTOB JINTIONNEPOKCUJIALIMHA ITPH THOMHOM BOCHAJIUTEJIBHOM
MHPOLECCE B TIPUJATKAX MATKH

CumonoBa A.H., AdanacbeBa I'.A., ABpamer O.A.

®OI'bOY BO «CapaToBCckuii rocyJapCTBEHHBIM MEAUIIUHCKUN YHUBEPCUTET)

uM. B. 1. PazymoBckoro.

Heas wucciaenoBanmsa. M3yunts u3MeHeHuss ypoBHA (akropa BwineOpanga (VWF) u
COJIEpP’)KaHUE TIPOMEKYTOUYHBIX TMPOAYKTOB JIMIONECPOKCUAALMHUB B KPOBU >KCHIIUH
PENPOAYKTUBHOTO BO3pacTa B IEPUOJ BBIPAXKCHHBIX KIMHUYECKHUX IPOSBICHUN THOMHOTO
TybooBapuanpHOTro odpasosanus (TOO).

Martepuansl U Metoabl. KiimHnueckue uccinenoBaHusi OOJNBHBIX OCYIIECTBISUIUCH Ha 0Oase
ruHekojornyeckux otaeneHuit MY3 Oobnactaas Kb ropona Caparosa. [lox naGmroneHuem
HaxoAwIoCch 32 »xeHiuHbl ¢ rHoMHBIMU TOO. I'pynmy cpaBHeHus coctaBuiau 30 KIMHUYECKU
3II0OPOBBIX HEOEPEMEHHBIX KEHIHMH PETPOAYKTUBHOTO BO3pacTa. Y MAlMEHTOK 00CHX TPy
OTIpeNIeNIsUTN CO/IEp’)KaHUe B CHIBOPOTKE KPOBU Mapkepa sHAoTennanbHoi auchynkuu (31) —
vWF metonoM mMMyHO(GEPMEHTHOTO aHajm3a, a Takke ruaponepexkucerd mumuaos (I'THT) u
MaJIoHOBOro Juanbaeruia (MIA) oOmenpuHATHIMI CIIEKTPOOTOMETPHUUECKUMH METOJaMH.
PesyabraTsl. Briasieno yBenuuenue ypoBHa VWF, a takke u3obiTouHoe HakoruieHue ['T1JT
u MJIA B CHIBOPOTKE KpPOBH OOJBHBIX IO OTHOLIEHHWIO COOTBETCTBYIOIIMX IOKa3aTenen
rpynnsl cpaBHeHus. Passutue DJ1 u Hakomienne VWF B nepudepuueckoil KpoBu OOJIBHBIX
xeHuuH ¢ TOO xoppenupoBaiio ¢ nosbimeHrueM yposas MJIA (r=0,412014, p=0,019123).
3aknouenue I[lomyueHHble pe3yibTaThl MO3BOJISIIOT CJENaTh BBIBOJ O B3aUMOCBS3U
HapyleHU (QYHKUUH 3HAOTEeNnUs W akTtuBauuu nponecco JIIIO B mepuon BBIPaKEHHBIX
KJIMHAYECKUX TIposiBieHUH THOMHOTO TOO y jKEeHIIUH PEenpoyKTUBHOTO BO3pacTa

ON RELATIONSHIP BETWEEN ENDOTHELIUM DYSFUNCTION AND
ACCUMULATION OF LIPOPEROXIDATION PRODUCTS IN PURULENT
INFLAMMATORY PROCESSES IN UTERINE APPENDAGES.

A. Simonova, G. Afanasyeva, O. Avramets.

(Razumovsky Saratov State Medical University, Russian Federation)

Research objective. Investigate changes in the Willebrand factor (vWF) levels and in the
content of lipoperoxidation mediates in the blood of women of reproductive age in the period
of pronounced clinical manifestation of a purulent tubo-ovarian formation (TOO).

Materials and methods used. The clinical research was carried out at gynecological
departments of the Saratov Region Medical Authority. The investigation subjects were 32
women with purulent TOF and 30 clinically healthy non-pregnant women of reproductive age
as a comparison group. The levels of endothelial dysfunction (ED) vWF markers in both
groups were measured by enzyme immunoassay in serum, and the levels of lipid
hydroperoxides (GPL) and malondialdehyde (MDA), by standard spectrophotometric
methods.

Outcomes. The study revealed an increase in the vVWF levels and an excessive accumulation
of GPL and MDA in the blood serums of the clinical group as compared to the corresponding
parameters of the comparison group. The development of ED and the accumulation of vWF in
the peripheral blood among sick women with TOF correlated with an increase the level of
MDA (r=0,412014, p=0,019123).

Findings. The obtained results demonstrate interrelation between endothelial dysfunction and
activation of LPO processes in the period of pronounced clinical manifestations of purulent
TOF in women of reproductive age.
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O 3HAYEHWUM HAPYIIEHU ®YHKIIUA SHIOTEJINS B PA3BUTHH
I'MIEPKOAT'YJISAHUOHHBIX CABUI'OB ITP OCTPOM
CAJIBITUHI'OOPOPUTE

CumonoBa A.H., ApanacbeBa I'.A., ABpamert O.A.

OI'bOY BO «CapaToBckuii rocyJapCTBEHHBIM MEAUIMHCKAN YHUBEPCUTET)

uMm. B. . PazymoBckoro.

Henbs wmccaenoBanusa. V3ydnTh COCTOSHUE KOAryJsSIMMOHHOTO TIeMOCTa3a M IOKa3aTeln
GyHKUMHA SHIOTENHA Yy JKEHIIMH PENpOJyKTHMBHOTO BO3pacTa B IEPUOJ BBIPAKEHHBIX
KIIMHUYECKHUX MposiBIIeHUH ocTporo cansnuHroogopura (OC).

Marepuansl u Metoabl. KinuHuueckue nccienoBaHusl OOJIbHBIX OCYLIECTBIISIIUCH Ha 0aze
ru"ekonorndeckux oraenenuid MY3 O6mactnas Kb ropoga Capatosa. Ilon Habmronenuem
Haxoausioch 35 skeHmuH ¢ He ocinoxHeHHbIM OC. 'pynmy cpaBHeHuss coctaBunu 30
KJIIMHUYECKH 37I0POBBIX HEOEPEMEHHBIX JKEHIIMH PENpOAYKTUBHOTO BO3pacTa. Y MHalMeHTOK
o0eux Tpynm ONpeAeNsad 4YacTUYHOE TpPOMOOIUIACTUHOBOE, TPOMOWHOBOE BpeMms,
IPOTPOMOMHOBBIM MHJEKC, a TAaKXKe COAEp KaHUE B CHIBOPOTKE KpoBH mpocranukinHa (PgY),
BacKyJo3HAoTennanbHoro gakropa pocta (VEGF-A)

Pe3yabTaThl. BrisiBieHa 3aKOHOMEPHOCTH (POPMUPOBAHUS TUIIEPKOATYJISLIUOHHBIX C/IBUTOB B
COUYETaHUM C TOBBIIIEHHEM COJEP)KAaHUS B CHIBOPOTKE KPOBU MapKEpOB 3HIOTEIHAJIbHOMN
michynkun - PgY u VEGF-A - B mepuop pa3BepHyThIX KIMHMYeckux nposiieHuit OC.
OO6Hapy’keHa MOJIOKUTENbHASI KOPPEISALUS CPEIHEN CHIIBI MEKy U3MEHEHUSIMU TTOKa3aTesneit
PgY n VEGF-A y 6onbhabIX ¢ octpsiM CO (1=0,391095, p=0,020173)

3akiarouenue IlomydeHHble pe3yabTaThl MO3BOJSIOT CHENAaTh BBIBOJ O B3aUMOCBSI3U
HapyIIeHUH (QYHKUUH SHIOTENMS M aKTHBALMU MPOKOAryJISHTHBIX MEXaHHW3MOB B IEPHOJ]
BBIPQKEHHBIX KJIMHUYECKUX IMPOSBICHUN OCTPOTO HE OCIOXHEHHOTO CATbIMHTO00(pOpHTA Y
JKEHILMH PENpOLyKTUBHOIO BO3pacTa

ON THE SIGNIFICANCE OF ENDOTHELIAL DYSFUNCTION IN THE
DEVELOPMENT OF HYPERCOAGULATLE CHANGES IN PATIENTS WITH
ACUTE SALPINGOPHARITIS

A. Simonova, G. Afanasyeva, O. Avramets

(Razumovsky Saratov State Medical University, Russian Federation)

Research objective. Investigate the state of coagulation hemostasis and performance
indicators in women of reproductive age with pronounced clinical manifestations of acute
salpinge-oophoritis (SO).

Materials and methods used. The clinical research was carried out in Saratov at
gynecological departments of the Saratov Region Medical Authority. The study subjects were
35 women with uncomplicated SO, and the comparison group included 30 clinically healthy
non-pregnant women of reproductive age. Both groups were gauged for partial
thromboplastin, thrombin time, prothrombin index, as well as for the levels of prostacyclin
(PgY) and vascular-endothelial growth factor in serum blood (VEGF-A).

Outcomes. Aggregate clinical manifestations of SO reveal regular formation of
hypercoagulable shifts in combination with an increase in the levels of serum endothelial
dysfunction markers - PgY and VEGF-A. In patients with acute SO (r=0.391095,
p=0.020173), a medium positive correlation was detected between changes in PgY and
VEGF-A parameters.

Findings. The obtained results suggest correlation between endothelial dysfunction and
activation of procoagulant mechanisms during pronounced clinical manifestations of acute
uncomplicated salpingo-oophoritis in women of reproductive age.
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N3MEPEHHUE KOXXHOI'O KPOBOTOKA VY 310POBBIX 1OBPOBOJIBIEB ITPU
OU3NYECKON HAI'PY3KH C HOMOILbIO BBICOKOYACTOTHOMN
VJABTPA3BYKOBOM JONIIJIEPOTPA®UHA U JTAZEPHOH JONILIEPOBCKOM
DOJIOYMETPUMU

Ckenmaa M.A., KosaneBa A.A.

®denepalibHOE TOCYJAPCTBEHHOE OI0KETHOE YUPEKACHUE HAyKU [ 0cy1apCTBEHHBIIM
Hay4HbIN 1IeHTp PO MHCTHTYT Menuko-Ononorudeckux npodiem PAH, Mocksa, Poccus

s uccnenoBanus mapaMeTpoB MUKpounpkyssiunu (MIIP) nenonb3yroTest nasepHas TONILUIEPOBCKAs
dbmoymerpust (JIJI®) m ymprpasBykoBas BbIicokodacToTHas pommieporpadus (YB). Ilpu stom
BAKHOE 3HAUEHHE HMMEeT TMpoBeAeHUEe (YHKIHMOHANBHBIX MPO0, MPOBOIMPYIOUIMX H3MEHEHHE
TKaHEBOT'O KPOBOTOKA, YTO MO3BOJISIET OLEHUTh, PEAKTUBHOCTH MUKPOCOCY/IOB M CTETIEHb BOBJIECUEHUS
UX B aJalTallMOHHBII Ipo1ecc.

Llenv pabomwl - COMOCTaBICHUE PE3YJHTATOB W BBIBICHHE CTENCHUW KOPPENSIUH JaHHBIX IIPH
HACCIEN0BAHUM NapamMeTpoB KpoBoToka B MIIP, nonydyennsix Merogamu YB/[ u JII® 1o u B nepuon
BoccraHoBienus (I1B) mocne cyOmakcuManpHON (hmM3ndecKkold Harpy3kd Ha Bemodpromerpe y 10
TIOOPOBOJIBIIEB.

Memoowsi. OueHuBanu mapaMeTpbl KpoBOoTOKa B Koke Merogamu YBJ u JIA® nmo u mocne
¢usnueckux Harpy3ok. Bo Bpems uccnemoBanus MmertopoMm YBJl nuHeliHas CKOpocTh KpOBOTOKa
(Vam) omenmBanach B aOCOJIOTHBIX BEIMYMHAX B CM/C. YpoBeHb mepdy3mm B oObeMe TKAaHH B
€IMHHUIly BpeMeHHU peructpupoBaiu B nepdysnonusix enuuumax (I1E) ¢ momomrsio JII®. CpaBHenue
3HaueHuit Vam u PU npoBoauinocs kaxasie 20 ¢ Bo Bpems [1B y kaxkaoro 1o0poBobIia.
Peszynsmamur. Bo Bpemst ucciaenoBaHus ObUTH 3apEerHCTPUPOBAHbl TPH THIIA PEAKLUUM KPOBOTOKA Ha
(¢u3nUecKy0 Harpys3Ky: IepBas - XapaKTepU3yeTcs YEeTKUMH IEpPUOJaMH KpPaTKOBPEMEHHOTO
yMEHbIIEHUsT Teppy3uu; BTOpas -  3HAYUMBIM H3MEHEHHEM B JHHAMHUKE KpOBOTOKa (OT
Ba30WJIATallMM [0 BA30KOHCTPHUKIMH); TPEThsl - MEHbIIEH BapHaOelbHOCTHIO O€3 BBIPAKEHHBIX
KoJIe0aHUI KPOBOTOKA, HO C IpeoOafaHue NIyHTHPYIOIIEro KpoBoToka. [Ipu nepBoM Tume peakuuu
BpeMsI perucTpalluil U HampaBieHne n3MeHeHni 3HadeHnid Vam u [1E coBnamanu B 77,7%. Crenens
MIPOSABIICHUS 3THUX M3MEHEHHUH NEMOHCTPHpYET BhICOKYI0 Koppemsauuto (r = 0,77, p < 0,0001). IIpu
BTOpOM THIIE - 85,0%, cTenenp Koppesinun Opiia ymepenHoit (r = 0,66; p = 0,0015). B tperbem Tume
KOppemsius Takxke 0pi1a ymepennoit (r = 0,53, p = 0,0024).

B xonme uccrnenoBaHus BBISBIEHA XOpOIIas CONOCTaBUMOCTh PE3YJbTaTOB, MOIYYEHHBIX METOJIAMHU
VB u JI1D.

THE MEASUREMENT OF CUTANEOUS BLOOD FLOW IN HEALTHY
VOLUNTEERS SUBJECTED TO PHYSICAL EXERCISE WITH ULTRASOUND
DOPPLER IMAGING AND LASER DOPPLER FLOWMETRY

Skedina M.A., Kovaleva A.A

SSC RF — IBMP RAS, Moscow, Russia

We aimed to evaluate hemodynamic parameters in the cutaneous with the help of high-frequency
ultrasound Doppler flowmetry (UDF) and laser Doppler fluxmetry (LDF) after submaximal physical
exercises on cycloergometer. During investigation by means of UDF medium linear speed of blood
flow was estimated in absolute values (Vam) in cm/s. The level of perfusion in the volume of tissue in
a unit of time was registered in perfusion units (PU) with the help of LDF. Comparison of values of
Vam and PU was made every 20 s during recovery period of every patient. Three types of blood flow
reaction to physical exercises in the system of microcirculation were recorded during investigation:
blood flow with occasional paroxysm, pulsatile blood flow and shunting blood flow. In the first type
of reaction time of registration and direction of changes of Vam and PU values coincided in 77.7%.
Degree of manifestation of these changes demonstrated high correlation (r=0.77; p< 0.0001). In the
second type was 85.0%, degree of manifestation showed moderate correlation (r= 0.66; p= 0.0015). In
the third type correlation was moderate too (r=0.53, p= 0.0024). In the process of investigation a good
comparability of results received during UDF and LDF methods.
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B3AUMOCBS3b BETETATUBHOM PEI'YJISIIAU Y SHAOTEJIUAJTBHOM
JUCOYHKIUU NAIIMEHTOB C OCJIO’KHEHHBIM O KUPEHUEM
CmupHoBa EH."?, Jlopan E.A 2 Tlonraes C.10.2

1. ®I'BOY BO «lIlepmckuii rocy1apcTBEHHbIM MEIUIIMHCKUN YHUBEPCUTET UMEHU
akagemuka E.A.Barnepa» Munsnpasa Poccun, Ilepmb, Poccust

2. NUHctuTyT Mexanuku criomHelx cpen YpO PAH, Ilepms, Poccus

B uccnenoBanne ObLTH BKITIOYEHBI 66 MAITMEHTOB C OCJIOXXKHEHHBIM OKHpPEHHEM B Bo3pacte 46,9+9,9
romja u 16 mnpakthyecku 3A0poBeIX Jmwn  (45,3+23mer; p>0,05). [ns OIEHKH peakuu
MHUKPOCOCYFICTOTO TOHYCa HCIIOJIb30BAJICS METOJ| BeHBIIeT-aHam3a. BapnabeapHOCTh pUTMa cepra
u3ydanach Ha KOMIbBIOTEpHOM 3jekTtpokapauorpade «I[lomu-Crextp Putm 2012» xomnanum
«Hei#ipocodT». IlaneHTsl ¢ OXHUpPEHHEM AOCTOBEPHO HE OTIMYAINCH OT TPYNNBl CPaBHEHHUS IIO
YacTOT€ BCTPEYAEMOCTH DUTOHUM, BATOTOHWM WM CHMNATHKOTOHHMH. OOIas MOIHOCTh CIEKTpa,
nokazatenu BpeMeHHoro aHaimza SDNN u CV, a Taxxke PEaKTUBHOCTb CUMIIATUYECKOTO U
MapacUMIIaTHYECKOTO OTAeNa, ObUIM JOCTOBEPHO HIKE MPH OKUPEHUHU MO CPABHEHHIO CO 37J0POBBIMHU
munamu.  [Ipy OXHUpEHWH  BBIABIECHO TIOBBINICHHE MapKepPOB  TUCPYHKIHMHA  SHAOTENWS,
BACKYJIODHIOTEIHAILHOTO (aKkTopa pocta, MUKpoanbOymuHypun (MAY) u sHmoTenuHa-1, a Takxke
YCTAHOBJIGHA CBs3b HMX MEXAy CcOOOH MW TIOKa3zaTeNsIMH WHCYJIMHOPE3HCTEHTHOCTH. MHIEKCHI
Ba30JMJIATAIlMA B TPYNIE OXXUPEHHS IPH MPOBEISHUH XOJOJOBON MPOOBI OKa3allCh HUXKE, YeM B
rpymme cpaBHeHHs B sHAoTeHabHOM (0,91 [0,86-1,06] 0,61 [0,44-0,79] p < 0,05 ) u HEeliporeHHOM
(0,96 [0,75-1,09] 0,63 [0,46-0,91] p<0,05) yacTOoTHOM [Wama3oOHE, YTO MOATBEPKIAIO HATUINE
JUCPYHKIIMK DHIOTENUS. B rpymme manueHTOB ¢ OXKUPEHUEM IMONy4YeHa oOpaTHas CBS3b MEXKITY
ypoBHeM MAY u K30/15 (r=-0,48; p=0,02) u uzmenennem YCC npu npoBeieHNN MPOOHI C TITyOOKUM
yrpasimsieMbiM nbixanueM (r=-0,51 ; p=0,01). Y mamueHTOB C OCIOKHEHHBIM OKHPEHHUEM, TIPU3HAKH
SHIOTENHANBHON AUCHYHKLIUH CBA3aHBI CO CHM)KEHHEM BapuaOelnbHOCTH PUTMa cepaia.

Paboma noooepocana 'PAHTom PODU 17-44-590755

THE RELATIONSHIP BETWEEN AUTONOMIC REGULATION AND
ENDOTHELIAL DYSFUNCTION IN PATIENTS WITH COMPLICATED OBESITY
Smirnova E."%, Loran E.'%, Podtaev S.’

! Perm State Medical University, Perm, Russia

? Institute of Continuous Media Mechanics, Russian Academy of Sciences Ural Branch,
Perm, Russia

The study included 66 patients with complicated obesity at the age of 46.9 + 9.9 years and 16
practically healthy persons (45.3 £+ 2.3 years, p> 0.05). To evaluate the response of the microvascular
tone, the wavelet analysis method was used. The variability of the rhythm of the heart was studied on
the computer electrocardiograph Poly-Spectrum Rhythm 2012 of Neurosoft Company. Patients with
obesity did not significantly differ from the comparison group in the frequency of occurrence of
eutonium, vagotonia and sympathicotonia. The total spectrum power, SDNN and CV temporal
analysis, and the reactivity of the sympathetic and parasympathetic departments were significantly
lower in obesity than in healthy individuals. With obesity, an increase in the markers of endothelial
dysfunction, vasculoendothelial growth factor, microalbuminuria (MAU) and endothelin-1 has been
revealed, and their relationship to each other and insulin resistance has been established. The indices
of vasodilatation in the obesity group during the cold test were lower than in the endothelial group
(0.91 [0.86-1.06] 0.61 [0.44-0.79] p <0.05) and neurogenic (0.96 [0.75-1.09] 0.63 [0.46-0.91] p <0.05)
frequency range, which confirmed the presence of endothelial dysfunction. In the group of patients
with obesity, an inverse relationship was obtained between the level of MAU and K30/ 15 (r =-0.48,
p = 0.02) and a change in heart rate in a sample with deep controlled respiration (r = -0.51; p = 0.01).
In patients with complicated obesity, signs of endothelial dysfunction are associated with a decrease in
heart rate variability.
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IOOEKTUBHOCTDb IPUMEHEHUA NENNTU/IHOI'O BUOPEI'YJIATOPA
COCYJIOB JJIsSI KOPPEKIIUU IMTATOJIOTMYECKUX U3MEHEHUI
MUKPOLUPKYJALIUHN B KOPE 'OJIOBHOT'O MO3TI'A Y CHOHTAHHO
I'MIHEPTEH3UBHBIX KPbBIC

Cokonosa U.b.

OI'BY UnctutyT ¢pusunonorun umenu U. I[1.I11aBnosa PAH, Cankt-IlerepOypr, Poccusi.

Lenp uccnenoBaHus: M3Y4YMTh BIUSHHE MenTuaHoro Ouoperynsaropa cocynoB (IIBC) Ha
MUKPOLIMPKYJIALMIO B KOPE TOJIOBHOIO MO3ra CIIOHTaHHO THIIEPTEH3UBHBIX KpbIc JInHUKM SHR
B Bo3pacte 6 u 12 mecsues.

Marepuanbsl U METOJbl HCCIENOBaHMS. DKCHEPUMEHTHI NMPOBENEHBI HAa KphICax — camuax
auaun SHR B Bozpacte 6 u 12 mec (n = 40). IIBC BBOAMIN KUBOTHBIM BHYTPUMBIIIEYHO 10
cxeme: | mHBEKIMS B CyTKM B TEUYCHHE 5 JHEW, MepephiB JBOE CYTOK, 5 JHEH — TOBTOP.
Kpsicsl B Bo3pacte 6 mec nomyumnu 1 kype [IBC (B 4 mec.), B Bo3pacte 12 mec — 2 kypca (B 4
u 10 mec). UccnenoBanusi MUKPOCOCYIUCTOM CETH MPOBOAMIN Yepe3 2 MeC MOCIie BBEICHUS
I1bC. CoBmelieHMEM METOAOB MPUKU3HEHHOW MHUKPOCKONHUHU M (PYyHKIIMOHAIBHOW Ja3epHON
JTUArHOCTUKHU C ucmojib3oBanneM komruiekca «JIAKK-My («Jlazmay, Poccus) uccnemnosanu
IUIOTHOCTh MHUKPOCOCYIUCTOM ceTH NHajabHOM ob6omnouku, nepgysuto (II) u catypauuro
kuciopooM (SO;) CEeHCOMOTOPHOM KOPHI T0JIOBHOTO Mo3ra. Pesynbratel. [Ipumenenue T16C
y MOJIOJBIX JKHBOTHBIX OKa3aJoch Maslo3(h(EeKTUBHBIM: TOCIE KypCOBOTO BBEJICHHMS
npuMepHO B 1,2 pasza MoBBICHIIACH TUNIOTHOCTh MUKPOCOCYIMCTON CETH MHATbHON 000JI0YKH, a
IT u SO, B cencomoTopHOM Kope He n3MmeHunucb. ¥ SHR B Bo3pacte 12 mec ¢ nomompto 2
kypcoB [1BC ynanoch yBenMUuTh INIOTHOCTE MUKPOCOCYJIUCTONW ceTH mpuMepHO B 1,6 pasa,
ypoBeHs II npumepno Ha 15% u cratucTruecku 3Ha4nMo SO, IO CPaBHEHUIO C MHTAKTHBIMU
SHR Toro xe Bo3spacra. Ilpu stom npumenenue [IBC He mnoBmusano HU Ha YPOBEHb
apTepUAJIbHOTO JABJICHUS, HU HA XapakTep OPHUEHTHUPOBOYHO — HCCIENOBATEILCKOTO
noBeneHusi SHR uu B Bo3pacre 6, Hu 12 mec.

EFFICACY OF VASCULAR PEPTIDE BIOREGULATOR USED FOR THE
IMPROVEMENT CEREBRAL MICROCIRCULATION IN SPONTANEOUSLY
HYPERTENSIVE RATS

Sokolova I.B.

I. P. Pavlov Institute of Physiology, Russian Academy of Sciences, St.-Petersburg, Russia

Purpose of the present study: to investigate the influence of vascular peptide bioregulator
(VPB) on microcirculation in the brain cortex of spontaneously hypertensive rats of different
ages.

It was shown thata single course treatment with VPB had increased the density
of microvascular networkJof the pia mater in young animals ca. 1,2-fold and had not
affected the perfusion and oxygen saturation of sensorimotor cortex. The second course
treatment with VPB was provided in a 6 months. Functional cumulation was revealed in 12
month-aged rats which had 2 course treatments with VPB : the density of microvascular
network[Jof the pia mater was increased ca. 1,6-fold; level of perfusion was increased ca.
15% in comparison with intact animals of the same age.
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®A30BASI CHHXPOHM3AIIAA KOKHOM MUKPOTEMOJUHAMUMKU B
YCJIOBUSAX YIIPABJIAEMOI'O AbIXAHUSA

Tankanar A.B., Kpacuukon B2 Tropuna M.I2, ['puneBnu AAL [Tuckynosa I'.M. 2
Yemepuc HK.'

'®I'BY Uucruryt 6nodusuku kierkn PAH, [ymmro, Poccus

*®I'BOY BO "TybcKuii rocy 1apCTBEHHBI MearOrnyecK il YHUBEPCHTET HM.
JI.LH.Toncroro", Tyna, Poccus

Lenp - onpeaenuTs CTENEHb BIHMSHUS ITIyOOKOTO YIPaBIISIEMOIO ABIXaHMS C Pa3IMYHOM 4YacTOTOM
HaBSI3bIBAEMOTO PECIUPATOPHOTO PUTMa Ha (Ha30BYI0 CHHXPOHH3AIMIO PECIHPATOPHO-CBII3AHHBIX
KoJIeOaHUIl CKOPOCTH KPOBOTOKA IJISi yYAaCTKOB KOXKM C Pa3iIMYHON BBIPaKEHHOCTHIO WHHEPBALUU
CHUMITATHYECKHMH BOJIOKHAMH BET€TATUBHON HEPBHOM CHCTEMBI.

HccnenoBanne KOXHOM MHKPOT€MOJMHAMHUKHM IIPOBOIWIN Y YCJIOBHO 30POBBIX JOOPOBOJIBIEB C
WCIIOJIb30BaHUEM Jia3epHOl ponrmiepoBckoil ¢Guioymerpun (JIJJ®) mpm momonm ABYyXKaHAIBEHOTO
ananmmzaropa JIAKK-02 ¢ aByMs HOeHTHYHBIMH WHOpPaKpacHbIMH 30HAaMH. KoxkHyO mepdysuro
PETUCTPUPOBAIM B IOJIOKCHUU CHAS OJHOBPEMEHHO C IBYX YYAaCTKOB KOXH JICBOH PyKH — Ha
HApy>XHOH IOBEPXHOCTH MpEAIJIeYbs BOJM3M Jy4e3amsiCTHOIO CycTaBa W Ha MOIyIIeYKe
yKazaTeJdbHOro mnanbia. Jas KaXZOro HCHBITYeMOTO MPOBOAMIN 6 TMOCIEeN0BaTeNbHBIX S5-TH
MUHYTHBIX CEpHil: MEpBYIO MpPU €CTECTBEHHOM PHUTME AbIXaHHWS, HOCIEAYIOIIUE MSATh — B PEXUME
ynpasisieMoro asixanus ¢ yacrotramu 0.25, 0.16, 0.10, 0.07 u 0.05 I't. I'myGuHa IpIxaHus cOCTaBIIsAIa
40% OT WHAWBUAYATHLHONH MaKCHMaJIbHOM BEIWYHMHBI 3KCKYPCHUU TPYIHOH KIIETKH IJISi BCEX YacTOT
HaBsI3bIBAEMOT'0 JIbIXaTeIbHOTO puTMa. CreneHpb (a30BOi CHHXPOHHM3ALMHU ONPENEISUIN MO BEIUYNHE
dbyuaxknun (a3oBod BelBIeT-KorepeHTHOCTH. OOHApYXEeHO yBenudeHue (Ga30BOH CHHXPOHU3AIIMH
MEXAY KpPOBOTOKOM KOXXH TpPEAIJIeYbs W TMOAYIICYKHA TManblla HA 4YacTOTe HaBA3aHHOTO
pECTIUPAaTOPHOTO PUTMa IJISi BCEX PEXHMOB KOHTPOJIUPYEMOTO JIBIXaHUS MO CPAaBHEHHIO C YaCTOTOU
€CTECTBEHHOI'0 JbIXaTEeJIbHOTO LHUKIA. MaKCcuMajlbHOE YBEJIMYEHHE CHUHXPOHM3ALUHM KojeOaHuil
KO’KHOT'O KPOBOTOKA HAOJIOAaeTCs AJIsl 4aCTOTHI KOHTpoirpyemoro apixanus 0.25 ', T.e. Ha yacrore,
ONMM3KON K €CTECTBEHHOMY PUTMY IbIxaHuUs. TakuM o0pa3oM, MokazaHo, YTO ITyOOKoe ympasisieMoe
IObIXaHHE MPHUBOAUT K YBEJIWYECHUIO CHHXPOHHM3ALMU PECIHPAaTOPHO-3aBUCUMBIX  KoJeOaHUM
KPOBOTOKa, TaK Kak IIpM 3TOM YCHIHMBAIOTCS 00a IIOTEHIMAIbHBIX MEXaHW3Ma TCHEpaluu
JBIXaTeFHON BOJIHBI - BEHO3HOE JaBJIeHHE U CUMITATHUECKasi MOLYJISILUSA TOHYCA COCYAOB.

Paboma noooepoicana Poccutickum @ondom @ynoamenmanvuvix Uccreoosanuii (epanm POOU Ne
15-04-03429).

PHASE SYNCHRONIZATION OF SKIN MICROHEMODYNAMICS UNDER
CONTROLLED BREATHING CONDITIONS

Tankanag A.V.! Krasnikov G.V.z, Tyurina M.Y.z, Grinevich A.A.l, Piskunova G.M.2,
Chemeris N.K.'

!'nstitute of Cell Biophysics RAS, Pushchino, Russia

*Tula State Lev Tolstoy Pedagogical University, Tula, Russia

The effects of deep controlled breathing on the phase synchronization of skin blood flow oscillations
of the forearm and finger pad of healthy volunteers has been studied. The skin blood perfusion was
registered by laser flowmeter LAKK-02 with two identical infrared recording channels. For each of
the participants 6 successive 5-min recording sessions were carried out: first, at the spontaneous
breathing rate; and the next six, in the regime of controlled breathing with different rates of enforced
breathing regime and fixed breathing depth. The following rates of controlled breathing regime were
used: 0.25, 0.16, 0.10, 0.07 and 0.05 Hz. We obtained the increasing of synchronization of the
respiratory-dependent skin blood flow oscillations of the forearm and finger pad for all studied
frequencies of respiratory rhythm under control. This is due to the enhancement of both potential
mechanisms of respiratory oscillation generation: venous pressure and sympathetic modulation of
vascular tone.
The study is supported by RFBR grant # 15-04-03429.
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KOMIIOHEHTBI TPUA/IbI BUPXOBA B OHEHKE MUKPOKPOBOTOKA IIPU
OHKOJIOI'MYECKHUX 3ABOJIEBAHUSIX

Tuxomuposa U.A., Ilerpouenko E.I1., Kucinos H.B*., [Terpouenko A.IT**., Maneimesa FO.B.
ATTTY um. K 1. Yomsckoro, * O6nactHas oHkojorudeckas oonpHua, **®I'bOY BO
SAI'MY Munsznpasa Poccun, Spocnasib, Poccus

Knaccuueckass Tpuaga Pynonbda Bupxoma, o0o3HaumBIIas KIIOYEBBIE  (DAKTOPHI
TpoMO00OpazoBaHMs, BKIIOYACT B ceOs HapyILICHHE LEIOCTHOCTU COCYAMCTOW CTEHKH (ee
SHAOTEIUATIBHOTO CJI0sT), U3MEHEHUS COCTaBa U CBOMCTB caMOil KPOBU U CKOPOCTH KPOBOTOKA.
Ecnu mepBbie aBe Tpymmbl ()aKTOPOB HHTEHCHBHO H3Yy4allUCh U B TEYEHUE IOCIETHETO
BPEMEHH 3]1€Ch JOCTUTHYTHI ONPEACICHHbIE YCIEXH, TO OICHKE BIMSHUS yCIOBHIA TEYCHUS
KpPOBH Ha mpoliecc TpoMO000pa30oBaHUs YIAENIAIOCh HETOCTATOYHO BHUMAHUS. Y TAIlEHTOB C
COJIMIHBIMU OITYXOJISIMH, KaK MpPaBHUJIO, OTMEUYAIOTCS W3MEHEHHs BO BCEX KOMITOHEHTax
Tpuansl BupxoBa. YcioBus TedeHHs KPOBH WM €€ PEOJOTHYECKHE CBONCTBA B MeECTE
MOBPEXKJCHHUS COCYIUCTOM CTEHKH OKAa3bIBAIOT CYNIECTBEHHOE BIIMSHUE HAa aAre3uio WU
arperanuo TpoMoouToB. TpoMOOTreHHBIE CBOMCTBA OMYXOJIEBBIX KIETOK XOPOIIO W3BECTHHI
— MHOTOYHCIICHHBIMH HCCIICIOBAaHMSIMH TIOKa3aHa TECHasl B3aMMOCBSI3b MEXKIy IMpoIleccaMu
TpoMOOOOpa3oBaHUsT M POCTOM, AHTHMOT€HE30M U  METacTa3WpPOBAHHUEM  OIyXOJEH.
HccrnenoBanust CUCTEMBl MHUKPOLMPKYJSLUU TPH OHKOJIOTHYECKAX 3a00JCBAHUAX B
OOJIBIIMHCTBE CBOEM TMIOCBAILICHBl AHTUOTEHE3Y U BACKyJApPU3AlMU OMyXONu JHOO0
BOCCTAQHOBJICHHI0O MHUKPOKPOBOTOKAa B OOJIACTH paHBI IIOCIIE XHUPYPTHUECKOTO JICUCHHS.
Baxnyto ponbp B obecrneueHUH KPOBOTOKA HA YPOBHE TKaHEBBIX MUKpPOpPAHOHOB WIPAIOT U
PEOJOTHYECKHE CBOMCTBA KPOBH, U3YUEHHIO STOTO aCleKTa KPOBOCHAOKEHHS Y MAIIMEHTOB C
OHKOJIOTUYECKUMH 3a00JIeBaHUSAMU TOCBSIIEHBI €IUHUYHBbIE paboThl. ONHAKO 3aMeasieHue
KPOBOTOKA, BBI3BAaHHOE HAPYMICHUSIMH MHUKPOLUUPKYJSIIANA WIH PEOJOTHYECKUX CBOMCTB
KPOBH MOTYT CIIOCOOCTBOBATh MPOSBICHUIO TPOMOOTHYECKUX OCIOXKHEHHH, HMEIOIINX
KIIIOYeBOE 3HA4YeHWE B JieueHHMH (OCOOCHHO  XUPYPrHYECKOM)  3JIOKAYeCTBEHHBIX
HOBOOOpa3zoBanuii.  [lockonbky  TpoMOOTHYECKHE  COOBITHS  SBISAIOTCS  YacTBHIMHU
OCJIOXHEHUSIMU y TIAIIIEHTOB C OHKOIIATOJIOTHEW M OKa3bIBAIOT CYIIECTBEHHOE BIIHMSIHHE Ha
TE€YECHHE, NMPOTHO3 U HCXOJ] 3a00JIeBaHUsI, BAKHO OLIEHUThH Pa3IMYHBbIC acCMEKThl MMaTOreHes3a,
NpOQUIAKTUKA W JICYCHHS OSTHUX OCIOKHEHWH, BKIIOYass HE TOJBKO HapyIIeHHE
KOAryJISIIHOHHOTO TOTEHIMalla KPOBU, HO U BIUSHUE W3MEHEHHOW MHKPOIUPKYISIUU U
HapyUIEHU F€MOPEOJIOTUYECKUX CBOMCTB.
Hccnedosanue gvinonneno 3a cuem epanma PH® (npoexm Nel4-15-00787)

COMPONENTS OF VRCHOV”S TRIAD IN EVALUATION OF THE
MICROVACSULAR BLOOD FLOW IN CANCER

Tikhomirova I.A., Petrochenko E.P., Kislov N.V.*, Petrochenko A.S.** Malysheva Yu.V.
State Pedagogical University, *Regional Cancer Hospital,**State Medical University,
Yaroslavl, Russia

According to Virchow’s triad blood stream slowing down, vascular wall injuries and blood thickening
might initiate thrombus formation. There seems to little firm in vivo data directly implicating the third
aspect of Virchow’s triad (abnormalities of blood flow) in the pathogenesis of human cancer. In cancer
patients impaired blood rheology in the presence of coagulation activation may reduce blood flow in
the vascular microcirculation that favors thrombosis but may also support tumor progression and
metastasis. Since thrombotic events are becoming an increasingly frequent complication in cancer
patients and contributes significantly to the morbidity and mortality among those patients who are
undergoing surgery, it is important to estimate the various aspects of its pathogenesis, prevention, and
treatment including the impact of altered microcirculation and blood rheology in cancer.
Work was supported by Russian Science Foundation grant No 14-15-00787

MUKPOLMPKYTALUMA M TEMOPEONOINA 123



MWUKPOLIMPKYNALWA

BJIMSTHUE OBCTPYKIIUU IBIXATEJBHBIX ITYTEN HA PETYJISALIAIO
KOJKHOI'O KPOBOTOKA Y TAIIMEHTOB C BPOHXHWAJIBHON ACTMOM
Tuxonosa' n.B., Tankanar' AB., Kocsikosa® HU., I-IeMepMc1 H.K.

'®I'BY Uncruryt 6nodusuxu kierku PAH, ITymuno, Poccns

’BonbHuLA [Tymunckoro Hayunoro nentpa PAH, [Tymmuno, Poccus

Lenp - wmccrnenoBarh BIHSHWE OOCTPYKIIMH JBIXaTENBHBIX IMyTed Ha Mepu(pepUIecKyro KOXHYIO
MHUKPOTEMOJHHAMHKY U BBISIBUTH 0COOEHHOCTH (D)YHKIIMOHUPOBAHUS CHCTEM €€ PETYIISIIH Y OOIBHBIX
C aTONHMYECKOH MEepCUCTUPYIOIIEH OpOHXHANbHOW acTMOH B COCTOSIHUM pemuccuu. Ilo cremeHu
OpOHXHMAIBHOM OOCTPYKIIMU MAIMEeHTHl OBLTH pa3/ieNieHbl Ha JBe TPYNIbl 1-g rpynma ¢ o0cTpyKiuei
nerxatensHbIX myTei (OPB; < 80%), 2-1 rpymma — 6e3 obctpykimu (OPB; > 80% ot momkHOTO
ypoBHs). KOXXHBIH KPOBOTOK PErMCTPUPOBAIU METOJIOM JIa3€PHOH JOMIIICPOBCKOM (DJIOYMETPUH MPH
MOMOILIM JIa3epHOro aHanu3aropa KoxHoro kpoBoToka JIAKK-01 B monoxxenun nexa. JIAD-30Ha
(buKcHpoBaIy HaJ HAPY>KHOW MOBEPXHOCTHIO MPABOTO MPEAIIICYbsl BOJIM3H JTyde3arsICTHOTO CyCTaBa u
MIPOBOJVIIN PETHCTPAIMIO KOKHON nepdys3un mo cieayromeil cxeme: 10 MUHYT B YCIOBHSX IOKOS,
3aTeM NPOBOAMIM 3-X MHHYTHYIO MAaH)KETOUHYIO OKKJIIO3HOHHYIO MPOOy Uil OLCHKU PE3ePBHBIX
BO3MOKHOCTEH MHKpOCOCYIUCTOro pycna. PaccuutTeiBanu ycpenHeHHoe 3a 10 MHHYT 3HaueHUE
MTOKa3aTelsi MUKPOIMPKYJSANN B IMTOKOE M MaKCUMAallbHOE 3HaUYeHUe KOXKHOH mepdy3uu B mporecce
pa3BUTHA MOCTOKIIO3MOHHOW PEaKTUBHOW rurepeMuud. sl vccineqoBaHUS OCOOCHHOCTEH CUCTEM
pEeryJisiluU KOXHOTO KPOBOTOKA MPOBOAMIN aMIUIMTYIHO-BPEMEHHON aHAINU3 3aperuCTPUPOBAHHBIX
Ja3epHBIX JOMIIIEPOTPpaMM C HCTIOIL30BAaHUEM HEIPEPHIBHOM amanTHBHON BeHBIET-QMIBTpariuu. B
X0ZIe TIPOBEJICHHOTO WCCIICMIOBAHUS BBISBICHO OTCYTCTBHE IOCTOBEPHBIX OTIHUYHUM Mepdy3ur KOXKH
KPOBBIO y TAIlIEHTOB ¢ OPOHXHAIBHOW acTMOW 00OMX TPYMII MO CPaBHEHHIO C YCIOBHO 3JOPOBBIMHU
JIOOPOBOIIBIITAMH  COTIOCTAaBUMOTO BO3pacTa Kak B TOKOE, TaK M B OTBET HAa KPaTKOBPEMEHHYIO
JIOKAJIbHYIO WIIEMHUIO. Y TalyeHTOB l# TpyIbl ¢ BBIPaXKEHHOH OOCTpyKLHMEH IbIXaTelIbHBIX MyTei
00HapyXEeHO AOCTOBEPHOE CHIDKEHHE aMIUINTYJ KoJieOaHM KPOBOTOKAa B YAaCTOTHBIX IUAla30Hax
MHUOT€HHOM, HEUPOTeHHOM U SHAOTEIHAIbHOM AaKTUBHOCTH OTHOCHUTEIBHO IIOKa3arened B
KOHTpONbHON Tpymme. TakuMm oOpa3oMm, OOHapy>KEHO, YTO HaJM4Ihe OOCTPYKIIMH BEPXHHUX
JBIXaTeIbHBIX IyTEH MPUBOAWUT K MOJABIEHUI0 MUOTE€HHOW, HEHpPOCOCYIMCTOM M SHAOTENUAIBHOM
(hYHKIHI MEKPOCOCYIMICTOTO Pyciia KOXKH.
Paboma noooepoicana Poccuiickum Hayunvim @onoom (epanm PHD Ne 16-15-00248).

EFFECTS OF THE AIRWAY OBSTRUCTION ON THE SKIN
MICROCIRCULATION IN PATIENTS WITH BRONCHIAL ASTHMA
I.V. Tikhonoval, A.V. Tankanagl, N.L Kosyakovaz, N.K. Chemeris'

"nstitute of Cell Biophysics, Russian Acad. Sci, Pushchino, Russia

2Hospital of Pushchino Scientific Center, Russian Acad. Sci., Pushchino, Russia

The effects of airway obstruction on skin blood perfusion and it’s regulatory systems in patients with
severe persistent atopic bronchial asthma in a period of good symptom control were studied. Skin
blood perfusion was analyzed by laser Doppler flowmetry at rest and in response to short-term
ischemia in patients with severe airway obstruction (1 group) and without obstruction (2™ group).
The time-amplitude adaptive wavelet analysis of the peripheral blood flow oscillations was conducted
to identify the features of the microcirculatory regulation systems. Consistent decrease of the
oscillation amplitudes was found in the myogenic, neurogenic and endothelial intervals in the 1% group
of patients with airway obstruction compared with the control group of healthy subjects. No
significant changes were revealed for skin blood flow parameters in the 2™ patient group (without
obstruction) in comparison to a control group. Thus it was shown that suppression of myogenic,
neurogenic and endothelial activities of microcirculation is due to the severe airway obstruction.
The study was supported by the Russian Science Foundation (grant Ne 16-15-00248).
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POJIb IBYIIOPOBBIX KAHAJIOB B PETI'YJIAAIIMU HOPAAPEHAJIMHOM U
THCTAMHAHOM COCYJIUCTOM COKPATUMOCTH U OBMEHA NOHOB
KAJIBIIUA B KIIETKAX COCYOB

Tpydanos C.K., Peibakosa E.}O., ABnonun ILII., XKapkux N.JI., Muponosa I'.1O., Llurpuna
A.A., Hagees A.Jl., 'onuapos H.B., ABgonun I1.B.

Wucturyt 6nonorum pazsutus uM. H.K. Koneiosa PAH, Mocksa, Poccust

JBymopoBbie KaHanbl (two-pore channels — TPC) mnpencraBisitoT co0o0i 3BOJIOIHUOHHO
JPEBHUI TUI KaIbLIUEBBIX KAHAJIOB yKapUOTUYECKUX OPraHU3MOB. Y JKUBOTHBIX 3TU KaHAJIbI
aKTUBUPYIOTCS ~ BTOPUYHBIM  MECCEHIKEpPOM  HHKOTHMHATaJeHUHAMHYKIeoTHaApochaToM
(NAADP). ®uzunonornyeckas ¢pynkuus TPC manousyudeHa.
Hear pabGorsl. Mccnenosanue ponm kanHaioB TPC B peunenrop3aBUCMMON peryisinuu
COCYAMCTOM COKpPaTUMOCTM M oOOMEHa MOHOB KajiblMs B 3HAoTenuanbHbiX (OK) u
ragakoMbledHbIx kKiaeTkax (I'MK).
Metoant. M3mepenne [Ca’' ]y, B KyastuBupyembix DK mymouroil Bens! denoBeka n I MK
AOpTHI KPBICHI NMPOBOJAMIM, HCIIOJB3Ys] MUKPOIUIAHLIETHBIH criekTpodiayopumerp Synergy-4
(BioTec, USA) ¢ 3oumamu CalciumGreen u Fura-2. Cuity cokpaiiieHus: KOJel[ aOpThl KPBICHI
U3MEPSIIN B H30METPUUECKOM PEKUME.
PesyasTaThl. B OK u 'MK skcnpeccupytorest 06e n3ohopmbl 1BynopoBsix kanaioB — TPC1
u TPC2. ITokazaHa UX KOJOKaIU3aIMsl C JIM30COMaMHU U 3HA0JIM30COMAIbHBIMU BEJTUKYJIaMH.
B I'MK oOnokaroper kananoB TPC crepeomsomepsr cis- u trans-NED19 nHa 50-60%
noxaBnaioT moxséM [Ca’ ]y B oTBeT Ha Hopaapenanus (HA) i He BIHSIOT HA KalbLHEBbIC
curHanel anruotensuHa II (ATII), Basompeccuna (AVP) u ceporonuna (5-HT). B OK
6sokana kaHanoB TPC n30upaTesnbHO CHMXKAET KalbIMEBbII CUTHaJ rucraMuHa. /laHHbIe O
g NED19 ma perymsammio [Ca” ]y B 9K n TMK KOppeTupyioT ¢ pesyibTaTaMu
onbIToB Ha aopre. Ob6a crepeonzomepa NED19 mosnHOCTBIO MOJABISIIOT COKpAILICHUE KOJIELl
aopThl B OTBET Ha cyOMHKpoMoJIsipHble KoHUeHTpauun HA, npuuém cponactBo y cis-NED19
Ha Nops oK Bbile, yeM y trans-NED19. JleiictBue NED19 He KOHKYpPEHTHO 110 OTHOLIEHUIO K
HA, onnako ocnabeBaer mnpu TOBBIIIEHWH ero KoHmeHTpauuu. NEDI9 nHe Bnuser
CyIlIecTBEHHBIM 00pa3oM Ha cokpaimienue B otBeT Ha KCl, ATII, AVP, 5-HT, sunorenun-1.
YcranosneHo, uto trans-NED19 nonmHOCTEIO yeTpaHseT pacciabieHue npeacokpanieHaoi 30
MM KCl, cepoTOHMHOM WK 3HAOTEIMHOM-1 a0pTHl B OTBET Ha TMCTAMMH B KOHLIEHTparuu 1
MKM, B 2,1-2,4 pa3a ymeHnpaer peakiuro Ha 10 MKM TruCTaMMH U HE OKa3bIBaeT
CYILIECTBEHHOI'O BIMAHUSA Ha pacciabnenue, naaynuposanHoe 100 MkM ructaMuHOM.
3akioueHue. BriepBpie MOKa3aHO, YTO ABYIOPOBBIE KaHAJIBI M30MPATENbHO y4YacTBYIOT B
COKpAILlEHUH COCYJOB, BBI3bIBAEMOM HOPAJPEHAIMHOM, U DPACCIA0JIEHUH IMOJA JEHCTBHEM
TUCTAMHMHA. YCTaHOBJIEHA POJb ABYNOPOBBIX KaHAJIOB B PELENTOP3aBUCUMOMN pEryJsluu
oOMeHna nonos kaneiusa B T MK u OK.

Paboma evinonnena npu noooepocxe PODPU (epanmor Nel4-04-00951 u Nel7-04-01267).

THE ROLE OF TWO-PORE CHANNELS IN THE REGULATION OF VASCULAR
CONTRACTILITY AND CALCIUM METABOLISM IN SMOOTH MUSCLE AND

ENDOTHELIAL CELLS BY NORADRENALIN AND HISTAMINE

Trufanov S.K., Rybakova E.Y., Avdonin P.P., Zharkikh I.L., Mironova G.Y., Tsitrina A.A,
Nadeev A.D., Goncharov N.V., Avdonin P.V.

N.K. Koltsov Institute of Developmental Biology RAS, Moscow, Russia

We have demonstrated that two-pore calcium channels (TPC) are involved in noradrenalin-induced
vasoconstriction and histamine-induced vasodilatation. The blocker of TPC NED19 decreases [Ca'];
elevation in response to noradrenalin in smooth muscle cells and to histamine in endothelial cells.
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KJIUMHUYECKOE 3HAYEHUE MAPAMETPOB KOMIIBIOTEPHOM
KANDUWLISIPOCKONIUU B IMATHOCTUKE BPOHXUAJIBHON ACTMBbI Y
JETEM C 3ATSI2KHBIM U XPOHUYECKHNM KAIIJIEM

VY nanenoBa E.B.l, MenpHuKOBa I/I.M.l, Mu3zepHULIKHIA IO.JI.z, bepexanckuit H.B.l,
ITaBnenko B.A.l, TerepeBa E.A° , bonprakosa CH.? , XyAsKoBa T.B.?

alOCJIaBCKI/Iﬁ roCy/apCTBEHHbIN MEAULIIMHCKUN yHUBEpcuTeT M3 P®, fpocnasib
HUKU neauatpuu uM. akaz. FO.E. Benstumesa ®I'6OY BO PHUMY um. H.U.ITuporosa
M3 P®, Mocksa

3TY3 90 Jletckas knuHUYecKas 6onpauia Nel, SpocnaBib

Hean: ompexenuTh KIMHUYECKOE 3HAYEHHE IapaMeTPOB KaNWUIAPHOTO pyclla y JeTedl ¢ 3aTsHikHBIM U
XPOHUYECKHMM KalllleM B InarHocTuke OpoHxuanbHoi acTMbl (BA).

CoctaB 00JBHBIX U METOAbI HCCIETOBAHMSA. B yCIIOBHSIX MONWKIMHUKA W CTallMOHapa HaOmromamcs 141
MAIMEHT ¢ KaluleM JJIUTENbHOCTBI0 Oosee 4 Henmenbs B Bo3pacTe oT 2 mo 17 jer. B 3aBucuMocTH OT renesa
KaIUTs JeTd ObUTH pactperneneHsl Ha rpymmbl Hadmoaenus (I'p): 1 I'p (n=42) — naumenTs ¢ BA nerkoii crenenn
WHTEPMUTTUPYIOLIETO U MEPCUCTHPYIOIIEro TEUCHUsI B MEPHOAE OOOCTPEHMSI MM HETONHON pemuccuu; 2 I'p
(n=31) — metu c ajIepPrUYeCcKIM PUHUTOM B MEproIe 000CTpeHNs Wil HenoiaHo# pemuccuu (AP), 3 I'p (n=36) —
netn ¢ OPU BepXHHX NBIXaTENbHBIX MyTel (PHHAT, aICHOWANT, CHHYCUT, GapuHTUT, TOH3WLIUT); 4 I'p (n=32) —
¢ OPU HMWXHUX ABIXaTENbHBIX IMyTeil (THEBMOHUS, IPOCTOH U OOCTPYKTHBHBIA OPOHXHTHI, JIApUHIOTpaxeur). B
koHTpobHyt0 'p (K) Bkitoueno 60 mpakThyecku 3J0pOBBIX JETeil, He OOJEBIINX B TeueHue 2 U 0ojiee MecsleB
no obcnenoBanus. Hapsiny ¢ OOIIEKIMHMYECKUMH METOJAMH  MCCIIEOBaHMS BCEM JIETSM IIPOBE/ICHBI
KOMITBIOTEPHAsl ~ KaIWUIIPOCKOIMS ~ HOTTEBOTO  JIOXKA, OIEHKAa BapuaOeJbHOCTH  CEpJCYHOrO0  pUTMA
(«KapanoBuzop-6C», OO0 «MKC», P®), komnbtotepHas OponxodoHorpadus (MOU, PD). [lanusle Oblm
oOpaboTtansl pu oMoy nakera crarucruaeckux nporpamm «STATISTICA» (Data analysis software system,
StatSoft, Inc. 2008) Bepcus 10.0.

B pesymnbrare CpaBHHTENBHOTO aHaIM3a NMAapaMETPOB KaMWIILIPHOTO pycna y manueHToB ¢ BA ormeueHo
YBEIMUCHNE JUIMHBI TIEpUBACKyIApHOHA 30HBI (L) M mokasarenss HepaBHOMEPHOCTH KanmmOpa BEHO3HOW dYacTh
kammusipa (NKv); cHmkeHue ypoBHs koddduimeHTta W3BHUTOCTH aprepuanbHOi wacTn kKamwuiipa (Kia),
HepaBHOMEpHOCTH KannbOpa xamwursipa (Nkc) u aprepro-senosnoro kodgoummenta (AVK) mo cpasuernunto ¢ K
(p<0,05). Hapsimy ¢ atum y nereit ¢ BA BoisiBiieH 6onee Hu3kuit yposensb Kia u Nkc no cpaBHeHuio co 2, 3 u 4
I'p (p<0,05). TTokazarens L y manueHToB ¢ BA ObLI JOCTOBEPHO BBILIE IO CPABHEHHIO C €r0 YPOBHEM Y JeTei 3
u 4 I'p (p<0,05).

[Tpn ananmm3e KOPPENALMOHHBIX B3aUMOCBS3€H y MalMeHTOB ¢ BA BBISBICHBI JOCTOBEPHBIE ITOJIOKHUTEIBHBIC
B3aUMOCBSI3H MEXAYy YpoBHeM NKC M CTENEeHBIO aJUIEPreHHOCTH OBITOBBIX ycioBMH mnanuenrta (r=0,56);
BeNMYMHON L M QU3KKanbHBIMU N3MEHEHUSIMH B JIETKUX (KOPOOOYHBIM OTTEHKOM IEPKYyTOPHOTO 3BYKA, a TAKKe
CYXHUMH XpHUIIaMH, COOTBETCTBeHHO, 1=0,62 m r=0,68); BemmumHONH L W ko3dumenToM aKyCTHIEeCKOro
KOMIOHEHTa paboThl IBIXaHUS B BBICOKOYACTOTHOM amamazone (1=0,72); mexny BemmunHOH AVK 1 ypoBHeM
203uHOGMIIOB B KpoH (r=0,53); oTpunatensHble - Mexay ypoBHeM Nkc u HF (r=-0,6) (p<0,05).

Takum o00pa3oMm, HONTyYCHHBIE HAaMH PE3YJBTaThl O COCTOSIHUM IapaMETPOB KaIMUIIPHOIO KPOBOTOKAa B
COBOKYIHOCTH C KJIMHWYECKHMHU JAaHHBIMHU NEPCHEKTUBHBI ISl UCIIOJIb30BAHUS B KAUECTBE JOMOIHUTENBHBIX
KPHUTEpUEB JUAarHOCTHKH BA y neteil ¢ 3aTsKHBIM M XPOHHYECKUM KalllJIEM.

CLINICAL VALUE OF THE PARAMETERS OF COMPUTER CAPILLARYSCOPY IN
DIAGNOSTICS OF BRONCHIAL ASTHMA IN CHILDREN WITH PROLONGED AND
CHRONIC COUGH

Udaltsova E.V.!, Melnikova LM.!, Mizernitski Y.L.2, Berezhansky P.V.!, Pavlenko V.A.!, Tetereva E.A %,
Bolshakova S.N. *, Khudyakova T.V.?

'Yaroslavl State Medical University, Yaroslavl, Russia

% Scientific-Research Clinical Institute of Pediatrics named after acad. Yu.E. Veltishchev of Russian Scientific-
Research University of Medicine named after N. I. Pirogov, Moscow, Russia

? Children's Clinical Hospital Nel, Yaroslavl, Russia

The aim of the study was to determine the clinical significance of the parameters of the capillary blood flow in the diagnosis
of bronchial asthma (BA) in children with prolonged and chronic cough. 141 children aged from 2 to 17 years with cough
during more than 4 weeks were examined. All patients were divided into four groups (Gr) according to diseases: 1 Gr (n=42)
— the patients with BA; 2 Gr (n=31) — the children with allergic rhinitis, 3 Gr (n=36) - children with the with upper
respiratory tract infection; 4 Gr (n=32) - with the lower respiratory tract infection. The control Gr included 60 practically
healthy children. The results about condition of the parameters of the capillary blood flow in combination with clinical data
are perspective for differential diagnosis of the BA in children with prolonged and chronic cough.
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BJIUSAHUE AKTOBEI'MHA HA BASOMOTOPHYIO U METABOJIMYECKYHO

O YHKIUIO SQHAOTEJINA MUKPOCOCYJI0OB B HOPME U IIPU ITATOJIOT'HN
denopoBuY AA?

1 — ®I'bY HHIIL [Mpodunakruyeckoit meauuuuel Mun3apasa Poccun, Mocksa, Poccust

2 — ®I'bYH I'HIl P® HUucTUTyT Meauko-Ononornueckux mpoodnem PAH, Mocka, Poccust

CoBpeMEHHBIC HEUHBA3WBHBIC METOJbI WCCIICOBAHUS MHUKPOLUMPKYJSIUM Yy YEJIOBEKAa ITO3BOJISIOT
OIIEHWBAaTh (YHKIIMOHAIEHOE COCTOSHHE BCEX OTIEIIOB MHKPOCOCYAWCTOTO pycia, Ha YpPOBHE
KOTOPOTO TPOWCXOMIT OOMEHHBIE IPOIECCH. B3anMOCBA3b (HUIBTPAIMOHHO-PEAOCOPOITMOHHOTO
MeXaHu3Ma oOMeHa BCHICCTB U MapaME€TPOB MUKPOIr€MOJMHAMUKU HArJISIAHO HNPOABIAIOTCA Ha ¢)0He
JEHCTBUA METa0OIMYeCKH aKTUBHOTO Tpernapara AktoBernH. OCHOBHBIE MeTabomudeckue 3 HeKThl
npernapara (yiIydiieHHe yTHIN3AINH TKaHAMH KHCIOpPOJa W TIOKO3bI) 00YCIIOBIIEHBI YBEITHUYEHUEM
Ba3zoMoTOpHOH (NO-omocpeoBaHHON) aKTUBHOCTH 3HIOTEIHMS MUKPOCOCYIOB M CHHKEHHEM TOHYycCa
KalWUIAPHBIX COUHKTEPOB. DTO MPUBOJIUT K YMEHBIIICHUIO apTEPUOJIO-BEHYJIIPHOTO OOKpaIbIBAaHHS
KallWUIAPHOTO pycia, YBEIMYEHHIO KOJIMYeCTBa (YHKIMOHUPYIONIMX KAalWUIAPOB, YBEIHYCHHIO
CKOPOCTH KalMJUIAPHOTO KPOBOTOKA, HOPMAJIH3AINH (PIIBTPAIMOHHO-PeabCcopOIOHHOT0 MEXaHH3Ma
oOMeHa BEIIECTB C YMEHBIICHUEM CKPBITON 3aJIep)KKU JKUJIKOCTH B TKAHSX. YMEHBIICHUE CTEIICHH
TUpaTallid TKAaHEBOTO IIPOCTPAHCTBA COKpPAIAeT AWCTAHIMIO KPOBBb<«>KJIETKA ISl MUTATEIbHBIX
BEIIECTB M MPOAYKTOB TKAHEBOTO MeTabO0JIM3Ma, YTO CYIIECTBEHHO OOJIETYaeT U YCKOpSIeT OOMEHHBIE
npouecchl. [Ipumenenne AxToBernHa y OonbHBIX ¢ AT He okasbpiBaeT BIUSHUS Ha 3(PPEKTUBHOCTD
AHTUTUTNICPTCH3UBHOW TEpaliii, HO CYIICCTBEHHO VJIY4YIIAaeT KOTHUTHUBHBIC (YyHKIUU Ha (oHE
YBENWYEHUS KOIWYEeCTBa (PYHKIMOHHPYIOMINX KAaMWIIIPOB, YMEHBIIEHHUS CKPBITOW 33JEePIKKH
KHUJKOCTHU B TKAHAX U IMOBBINICHUA YYBCTBUTCIbHOCTU PE3NCTUBHBIX MUKPOCOCYZIOB K AUJIATaTOPHBIM
CTUMyJaM. OTO HE TOJBKO YIyYlllaeT KauyeCTBO JKU3HU JIaHHOW TPYIIbl NAalMEHTOB, HO H
CIOCOOCTBYIOT TOBBIMIEHUIO NPUBEPKEHHOCTH K aHTUTHUIEPTEH3WBHOMY JIeUeHUIO. Y OONBHBIX C
XPOHHYECKUMHU OOIUTEPUPYIOMHUMH 3a00JIEBaHUSAMHU apTePUil HIDKHUX KOHEYHOCTEH MOHOTepamus
AKTOBETMHOM CHIDKAeT TOHYC KalMWUISIPHBIX COUHKTEPOB, YMEHBIIAET apTePUOJIO-BEHYJISAPHOS
IIYHTHUPOBAHKE, TOBHIAET Ba30MOTOPHYIO (YHKIIHIO SHAOTENIHS MHUKPOCOCYZOB M TOBBINIACT WX
JATaTaTOpHBIE BO3MOXKHOCTH. KimHmueckuit 3¢ ekt mposBiseTcss yMEHbIIeHHEeM O0JIeBOro
CHHIpOMa C YBEIWYCHHEM IUCTAHIIMH 0e3005IeBOH XOIbOBI M COMOCTABHM C TPaJAUIMOHHBIMHU
CXeMaMHU KOHCEPBATHBHON COCYIUCTON TePAITUH.

INFLUENCE OF ACTOVEGIN ON THE VASOMOTOR AND MATABOLIC
FUNCTION OF THE ENDOTHELIUM OF MICROCIRCULATION IN NORM AND
PETHOLOGY

Fedorovich A.A."?

1 — National Scientific and Practical Center for Preventive Medicine, Moscow, Russia

2 — Institute of Medical and Biological Problems RAS, Moscow, Russia

Metabolic effects of Actovegin are caused by an increase in vasomotor (NO-mediated) endothelial
activity at the level of arteriolar vessels and a decrease in the tone of capillary sphincters. This leads to
a decrease in arteriolo-venular shunting of the capillary bed, an increase in the number of functioning
capillaries, an increase in the rate of capillary blood flow, an improvement in the filtration—
reabsorption metabolic mechanism, with a decrease in the latent fluid retention in the tissues.
Reducing the degree of hydration of the interstitial space reduces the distance of the blood- cell for
nutrients and products of tissue metabolism, which greatly facilitates and speeds up metabolic
processes. Improvement of microhemodynamics and metabolism against the background of Actovegin
leads to an improvement in cognitive functions in patients with arterial hypertension and a reduction in
pain syndrome as the distance of painless walking increases in patients with chronic ischemia of the
lower limbs.
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CIIOCOBb .JIOISAHI/II/I HUCXO/ISIIENA BETBU JIATEPAJIBHOM APTEPUHA
OI'HBAIOILIIEN BEJIPO
®omuH A.A., Domun M.A., [lepmakos /1.P.

Konen 20 nauano 21 Beka 0XapaKTepH30BAINCH 3HAYUTEIIHLHBIM POCTOM CEPJEYHO-COCYAUCTON MaTOJIOTUH CPeIu KOTOPOit
CTEHOTHYECKHE IIOPKECHUsI MaruCTPAIBHBIX COCYJOB 3aHHMAIOT OJHO W3 JIMIUPYIOIMX IO3MIHUH. ATEpPOCKIEepO3 M
caxapHbli auaber B cBoeil (MHANBHON CTaaguM BEAyT K XPOHUYECKOW apTepHAIbHOM HEIOCTATOYHOCTH U SIBIISIOTCS
OCHOBHOM MNpPUYMHOW HETPaBMAaTHYECKUX AaMIIyTalMi HIDKHMX KOHEYHOCTed MupHoro BpeMmeHd. Ilo manHeiM A.B
ITokxpoBckoro nuib y 2/3 OONBHBIX BO3MOYKHO BBIOJIHUTH PEKOHCTPYKTUBHBIC ONEPAIMK IO BOCCTAHOBJICHHIO KPOBOTOKA B
MOpaXEHHBIX apTepusix. B OmmkaiimeM mocieonepaoHHOM Tepuofe y 3Toi kateropun 60mbHBIX B 30-50 % ciydaeB Tak
K€ BBITIOJTHSETCS aMITyTalls KOHEYHOCTH. VICXOMs U3 3TOro pelieHre BOIpoca O BEIOOPE YPOBHS aMITyTallMy aKTyalbHO,
kak HuKorza. CHmkeHne ypoBHs ammyTanuu y 6onbHbIX ¢ XAHHK (xponudeckas apTepranbHasi HEIPOXOAUMOCTh HIKHIX
KOHEYHOCTEIl) HalpsMyI0 3aBHCHT OT OIEHKH KPOBOTOKA B IIOPaXKEHHOH KoHe4HOCTH. OIHMUM H3 METOJOB OICHKH
apTepHAIFHOTO KPOBOTOKA SBIISIETCS JomuiepoMeTrpus ¢ ompenenenueM JIIIM (JTogpbkedHO —III€YeBOrO  HMHEKCA-
OTHOILICHHE apTepHalbHOIO NaBJICHHsS B MAaruCTPajbHON apTEepUaIbHOM CTBOJIE IOPAKCHHOI apTepuM K JaBICHUIO B
ieyeBoi aprepun). [Ipn OKKIIIO3MOHHBIX ITOPAKEHUSX MOAKOJICHHOH M OEpIOBBIX apTepHil C pa3BUTHEM HEKPOTHYECKHX
MPOIIECCOB Ha CTOINE B OOJNIBIIMHCTBE POCCHHUCKHX OOLIEXMPYPTHUECKUX CTAllMOHApaX BBHIMOJIHACTCS aMITyTalus Oenpa.
OnHaKo B IOC/IEIHEe BPEMs CTAJIU MOABIATHCA PAaOOTHI MO BBIMOJIHEHUIO aMIyTalUH B/3 TOJEHHM NPH JaHHON CUTYalWH.
OpmHUM U3 KPUTEpUEB BBINONHEHMs aMiryTanuu B/3 sBisercsa mpoxoxumocts I'AB (50%). Ilpm stom paccumThIBaeTcst
OenpeHHO-TITy00K0OeAPeHHBIN WHAEKC. TOYKOI BBICIYIIMBAHUS MPU 3TOM SIBJISIETCS 3aJHAS MOBEPXHOCTH Oeapa. OmHaKko
9TO HE COBCEM PAI[OHAIBHO, TOCKOJIBKY KPOBOTOK JIOIMPYETCS JIMIIb IT0 OCHOBHOMY CTBOJIy U BeTBsIM 1-2 mopsiakoB. Ilo
9TOMY Pe3yJIbTaThl IIOJyYaI0TCsl HEOCTOBEPHBIMHE, YTO BEAET K HECOCTOSTEIILHOCTH IIOCIEONIEPAlHOHHBIX IIBOB, HATHOCHUIO
KyJIBTU U, KaK IIPaBUJIO, TOBBILICHHUIO YPOBHS aMITy TallMK KOHEYHOCTH.

Ienb: pa3pabotath OoJice JOCTOBEPHBIC KPUTEPHHU OIICHKH KpoBOoTOKa 10 ['AB mpoBess ToKaluio KPOBOTOKA 110 KOHEYHOM
BetBu ['AB — ramus descendens arteria circumflexa femoris lateralis anacromo3upyrolei ¢ apTepusiMU KOJIEHHOTO CyCTaBa,
TEeM CaMbIM OCYLIECTBJIsIsI KpOBOTOK B B\3 roieHu mpu okkiro3uu IIBA (moBepxHocTHas GenpenHas aprepusi) u I[IKA
(moxkoneHHAs apTepus).

Marepuan u MeTonsl: HccienoBaHus NpoBedeHbl y 40 OOJBHBIX € KPUTHYECKOW HINEMHEH HM)KHHUX KOHEYHOCTEH ¢
oxxmosueit [IBA n IIKA c¢ sBinenmsamu Hekposa Ha crone (35-4 cr mo ®onreiiny —IlokpoBckomy). I'pymmioii cpaBHeHHS
SBUJIOCH MCCIIEJIOBaHUE JIOKallMM HHUCXOSMIEH BETBH INIyOOKOH aprepum Oefpa y 370pOBBIX rofed. lMckomas Toduka
pacroJiaraercs Io JjaTepajbHON IMOBEPXHOCTH HIDKHEH TpeTH Oeipa B MeCTe CIMSHHS CYXOXKWIMH NPSIMOH M Hapy KHOM
MIMPOKON MBI Oefpa, BbIIE BEpXHEE-HAPY>KHOIO Kpas HaJkoJeHHuKa Ha 7-10 cM. MeToauka onpeneneHus UHJIEKCOB
CTaHJapTHas

PesynbTatsl u 00CyXkaeHHE: JOCTOBEPHOCTH MOTYUYEHHBIX PE3yJIbTaTOB OLIEHHUBAIACh M0 KpuTepusM [Iupcona B Koppensiuu
Merca. TIpu pacuere OTHOWICHHS apTEPHAIBHOIO AABJICHWS B KOHEWHON BETBHM HHCXosiieil aprepun IAB k GeapenHoit
apTepuN y 3I0pOBBIX Jrofei mocnenHuid coctaBun 0,78+1.9 (p< 0,001). B rpymme OOMBHBIX € OKKIIO3HOHHBIMH
MOpaKEHUSIMH apTepHii OH UMeN pa3Hble 3HAYCHUs. Y OOJBHBIX C aTepOCKICPOTHYECKHM MOPAKEHHEM HHICKC PaBHSIICS
0,37+0,5 (p<0,05), a y OOIBHBIX ¢ caxapHBIM JHAa0ETOM ero3HadeHHs Bo3pacraian 10 HopMansHbIX 0,61+0,82 (p<0,05), uro
00yCJIOBJIEHO, [0 BUIUMOMY, Meauackiepo3oM Menkebepra. HeoOXonMMoCTh ONpeneseHus MPOXOJUMOCTH IIyOOKOM
apTepuu Oeapa MMEHHO B JTOHW TOYKe OOYyCIOBJIEHa TEM, YTO B OTOM MeECTe KOHEYHas BETBb aHACTOMO3UPYET C
apTepUabHON CEThIO KOJICHHOTO CyCTaBa, KOTOpasi B CBOIO OYepelb KPOBOCHAOXKAET MSTKHE TKaHH BEpXHEU TPeTH TOJIEHU
U KOJIeHHOro cycrasa. OmpezelieHne KPOBOTOKA IO CTaHAAPTHOW METOAHMKE IMO3BOJSIET OMpPENENUTh KPOBOTOK JIUIIbL B
HavyanpHbIX oTAenax I'AB. HemooueHnka KpoBOTOKa MO IpeiaraéMoil METOIMKE MOJKET BBI3BATH HEKPO3 MATKMX TKaHEH
I0CJIe aMITyTallK TOJIEHN W TPAaHCApTHKYJSIPHOW aMITyTanuu Oezipa (depe3 KOJISHHBIH cycTaB). AHaIM3upys Ommkaimme u
OTHAJEHHBIE pe3yibTaThl 98 ammyTtanuii roeHdu B B/3 U 15 TpaHCapTHKYJISPHBIX aMITyTanuy Oepa MBI IIPUILIN K BEIBOLY,
4TO IpH 3HaueHUsAX MeHble 0,37 3akuBiieHHE paH Hocie aMmimyTanun coctaBuiio 21,8%. Ipu 3nauenun unnekca ot 0,37 1o
0,5 mepBuYHOE 3aKUBJIEHUE perucTpupoBaHo y 58.9%, ceeime 05 1o 09- nepBuYHOE 3aKUBJICHHE PETHCTPUPOBAHO y 93%
MalUeHTOB.

BriBozbI: mpeasiaraemMasi METOIUKA OIIpe/ieNieHUs]  OeApeHHO-TITy00KOOeIPEeHHOI0 HH/IEKCa B MpeaiaraeMoi MoAu(HKaIIT
JUISL ONIPEZISNICHUH 3a)KMBJICHHS MTOCIEAMITy TAIIMOHHBIX PaH Ha B/3 TOJEHH M TPAHCAPTUKYIAPHON aMImyTaiuu 6enpa, Oomnee
TOYHA U MH(OPMATHBHA [0 CPABHEHHUIO C paHee NPEAT0KEHHBIMU. MoXKeT ObITh PEKOMEHI0BaHA K MCIIOIB30BAHHIO BO BCEX
OOLIEXNPYPTUUECKUX M AHTHOXUPYPTUUECKHAX CTAIIMOHAPAX.

METHOD OF LOCATION DESCENDING BRANCH OF LATERAL CIRCUMFLEX
FEMORAL ARTERY
Fomin A.A., Fomin M.A.,., Pershakov D.R.,.

In this article a method of assessing collateral blood flow in descending branch of lateral circumflex femoral artery is
described. This technique increases prognostic significance of calf stump healing after its amputation in the highest third.
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CIIOCOB YIIPABJISIEMOM MUKPOLUPKYJIAINN
®omuH A.A., Ilepwakos JI.P., Domun M.A.
ITBOY BIIO AT'MY Munsapasa PO, I'Y3 SO 6onbnauia Ne 7

OgauM w3 S(QQEKTHUBHBIX METOJIOB JIeUeHUs THOWHBIX paH sBisiercs BAKYYM-TEPAIIMA.
CymHocTh MeToqa npocta. [ToHmkeHHoe aTMOoc(epHOe AaBICHUE yCUIIMBAET NMPUTOK KPOBU K 30HE
BaKyyMa, TEM CaMbIM yCHUJIMBaeTcs (arouuTos, paHa ObIcTpee ouHIaeTcsi U 3axuBaeT. OmHAKO, TIPU
MHUKPOAHIHONIATUSX KaK aTePOCKIEPOTHYECKOTO TaK M IUa0ETHYECKOTO TIeHe3a MPOHUIAeMOCTh
KallWUIIPHOTO pycia crpagaer. Ilo3ToMy OYEHb BaKHO OLICHWUTh CTENEHb pPa3peKeHUs Ul
YIIy4IIeHUS] MUKPOLMPKYJISIIUHN U €€ PEeryJIHpOBaHNA B JUHAMUKE B peKUMeE peanbHoro BpeMeHu. [Ipu
BBITNIOJTHEHNN CTaHAAPTHOTO METOAA OLEHUTh 9TO HE IPEICTABISAETCS BO3MOXHBIM, TaK KaK paHeBas
[IOBEPXHOCTH 3aKPBITa I'yOUaTHIM MaTEpPHAJIOM.

Martepuan u Metonsl. B mopuctom ry0yatom MaTepuaie BbIKPaWBaeTCsl OKHO, TyOKa HaKJIaJbIBACTCS
Ha paHy, B TOJILy T'yOKM BCTaBIseTCs ApEHaXKHas TpPyOKa, OTBOAALIAS BO3AYX, BCS KOHCTPYKLUS
M30JIMPYETCsl MPO3PadHbIM IUICHOUYHBIM MarepuayioM. Yepe3 chOpMHPOBAHHOE OKHO JIa3epHBIM
nmonmurepoBckuM  utoymerpom LDI (IlBeimapus) BeITONHSIETCS (DYHKIIMOHATHHO-META00IMIECKas
BU3yaln3anys (codeTas BU3YyalIU3alMI0 MUKPOLUPKYJIATOPHOIO pycila CO CTUMYJISAIMEH MalueHTa -
U3MEHEHHE TEMIIEPaTypHOTO PEeKUMa, MPUMEHEHHE Ba30AaKTHUBHBIX NMPOO, JIEKapCTBEHHbIC HArpy3KH,
KHCIIOpOAHBIC TIPOORI U T.1.). MccrmenoBanue mpoBeaeHo Ha 52 marueHTax (MyKIuH- 32, KEHIIHUH -
20). Cpennuii Bo3pact coctaBms 64 + 12,5 ner. MukpoaHruonarusi aTepocKiIepoTHUECKOro reHesa —
y 28 O6osbHBIX, AUabeTHUecKas — y 24 ManueHToB.

Pesynpratel m ux obOcyxzaenue. I[IpuMeHeHue ynpaBisgeMOd MHUKPOLUPKYIALUN TPH JIEYCHUU
Tpo(UYIECKNX HapyIIEHUH HMKHUX KOHEYHOCTEH MO3BOJMJIO YMEHBIINTHh CPEAHHUN KOWKO-IeHb Ha
28%, coxpatuth Ha 31 % BpeMs MOATOTOBKU PAaHEBOTIO JIOXKa JUIs ayTOJEPMaTONIACTUKH U B JIBa pa3a
MOBBICUTH NPWKHUBIAEMOCTh ayTOAEPMAIBHOIO JOCKyTa. JIOCTOBEPHBIX pa3iIN4YUil B JICYEHHUU 3B
I1a0eTUYEeCKOro U aTepOCKIEPOTHIECKOTO reHe3a OTMEUCHO HE ObLIO.

BriBoapl. IlpumeHeHue MmeTona ymHpaBisseMONM MUKPOLMPKYJSLUU B PEXHMME OHJIAMH IO3BOJISET
nogoOpaTh afeKBaTHYI0 WHAMBUAYAIBHYIO MEAMKAMEHTO3HYI0 TEpalHi0  CIOCOOCTBYIOIIYIO
YJIy4IIEHHUIO KayecTBa JIeueOHOro mpolecca.

ON-LINE (REAL-TIME) CONTROLLED WOUND MICROCIRCULATION IN
VACUUM-THERAPY WITH LASER DOPPLER VISUALIZATION (LDI)
Fomin A.A., Pershakov D.R., Fomin M. A.

Material and methods. In the porous spongy material, a window is cut out, the sponge is applied to the
wound, a drainage tube is inserted into the thickness of the sponge, the air is drained, the entire
structure is insulated with transparent film material. Through the formed window, a laser Doppler
flowmeter LDI (Switzerland) performs functional metabolic visualization (combining the visualization
of the microcirculatory bed with the patient's stimulation - temperature change, the use of vasoactive
samples, medicinal loads, oxygen samples, etc.). The study was carried out on 52 patients (men-32,
women-20). The average age was 64 + 12.5 years. Microangiopathy of atherosclerotic genesis - in 28
patients, diabetic - in 24 patients.

Results and its discussion. The use of controlled microcirculation in the treatment of trophic
disturbances of the lower extremities allowed to reduce the average bed-day by 28%, to reduce the
preparation time of the wound bed for autodermatoplasty by 31% and to double the engraftment of the
autodermal flap. There were no significant differences in the treatment of ulcers of diabetic and
atherosclerotic origin.

Conclusions. Application of the method of controlled microcirculation in the online mode allows to
select an adequate individual medication therapy that contributes to the improvement of the quality of
the therapeutic process.
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CIIOCOBb BOPBbBbI C BOCIHTHAJIMTEJBHBIM OTEKOM
®omuH A.A., Ilepmakos JI.P., Domun M.A.
I'TBOY BIIO AI'MY Munzapasa PO, I'Y3 SO GonpauIa No 7

B xupypruu HIDKHUX KOHEYHOCTEH OTEYHBI CHHIPOM JIO CHX ITOp OCTAeTCs HEPEeIIeHHOH mpo0i1eMoit
Y BBI3BIBAET MECTHBIE OCIIOKHEHHS B 3aKMBJICHHU MOCIEOMNEPallMOHHBIX paH. VMMmes 3To B BUAy, B
MIPEIOTIEPAllMOHHYIO MTOATOTOBKY MAIlMeHTa BXOJUT JUKBUAALNA OTEKOB HI)KHUX KOHEYHOCTEH, UTo,
3a4acTyl0, OTCPOYMBAET JOJITOXKIAHHOE HEOOXOIMMOE ONEpPaTUBHOE BMEIIATENLCTBO HAa HECKOJIBKO
(5-7) cyTtok. YuuTbIBas BBHIIIEHU3IIOKEHHOE, aKTyalleH IOWCK METOJOB JHKBUIAIMA OTEYHOTO
CUHJPOMA 332 KOPOTKHI BPEMEHHON IIPOMEKYTOK.

Lenp nccrnemoBanus: onpeAeinuTs 3PQPEKTUBHOCTh JEKOMIPECCHOHHOM KYyTaHOMHH B JIMKBHIALUN
OTEYHOTO CHHIPOMA Pa3IUYHOTO TeHe3a.

Marepuan 1 mMeTonbl: Y 53 NalMEeHTOB C OT€YHBIM CHHAPOMOM HIKHUX KOHEYHOCTEW pa3iu4HOU
3THOJIOTHH (MIIEMUYECKHH OTeK, TMM(OBEHO3HAs HEOCTATOYHOCTbh, KapAHaJbHbIe OTEKH) B KAUECTBE
MpeIoNepallMOHHON MOATOTOBKM HCIIONB30BATM JAEKOMIIPECCHOHHYI0 KYyTaHOTOMHIO C IOMOIIBIO
MIPHUCIIOCOONIEHUST IS JIMKBHUAAIMK OTEYHOTO CHHApPOMa (3asgBKa Ha HM300peTeHHe M TOJIE3HYIO
mozenb). Omepalidio MPOBOIWIM IOJ MECTHOW aHecTesuel. Jlo W mocie omepanuu TPOBOIMIN
M3MEpeHHEe KOXKHON MUKPOLUPKYIISILUY € TIOMOIIBIO METO/Ia JIA3epHOM AONIUIEPOBCKOM BU3yalTu3allui
Ha anmapate Easy-LDI, Aimago I[lIBefinapus Uis OIICHKH BIIMSHUS OTEYHOTO CHHApPOMa Ha
MUKPOIAPKYJISTOPHOE 3BEHO.

Pe3ynbrarel: 3a mepBble CYTKU MOCJIEONEPAIMIOHHOIO TIEPHOJIa OKPYKHOCTh FOJIEHH YMEHBIINIIAch Ha
3-5 cM He3aBUCHUMO OT NMPUYHHBI, BBI3BaBIIeH oTek. [Ipu moaxiroueHNn BakyyM-Tepanuu (3asBKa Ha
M300pEeTeHNE) JUIMHA OKPYKHOCTh YMEHbIIadach Ha 5-7 cM. OxHako, K 3-4 cyTkaMm OTEK HapacTal U
BO3Bpalaicsd K UCXOAHOMY ypoBHIO. Ilpu mepeBsi3skax ObUIO OTMEYEHO, UYTO HMCTEKAIoUIUil M3 paH
9KCCYAAT SIBISIETCS CMEChIO JMM(BI M MEXKKIETOUHOW >KuAKocTd. [Ipu 3TOM MO Mepe CHHKEHUs
OTEKOB PaHbl CAMOCTOSITEIIEHO CIUIAIOTCS U 32)KUBAIOT IIEPBUYHBIM HATSHKEHHEM. MUKPOIUPKY SIS
KOXH TOCJIC IMKBUAAIMH OTEKa MTyTeM JEKOMIIPECCHOHHON KyTaHOTOMUHU yBenudmiack Ha 30 %, 9To
SIBJISIETCS] KIIMHUYECKH 3HAUMMBIM PE3yJIbTaTOM.

BrIBonbI: JeKOMIIpECCHOHHAST KYTaHOTOMHSI OTHOCHUTCS K pa3/ielly CHMIITOMATHYECKOW Tepamud U
MOJKET OBITh HCIIONBF30BaHA B KAaueCTBE METOAA OSKCTPEHHOM JIMKBHIAIMH OTEYHOTO CHHIpOMA
HIKHUX KOHEYHOCTEH B KOMIUIEKCE Mep MpeIoNepariiOHHON MOATOTOBKH.

METHOD FOR COMBATING THE INFLAMMATOR
Fomin AA, Pershakov DR, Fomin M.A..

Objective: to determine the effectiveness of decompression kutanomy in the elimination of edematous syndrome
of various genesis.

Material and methods: In 53 patients with edematous lower limb syndrome of various etiologies (ischemic
edema, lymphovenous insufficiency, cardiac edema), decompression kutanotomy was used as a preoperative
preparation with a device for eliminating edematous syndrome (application for invention and utility model). The
operation was performed under local anesthesia. Before and after the surgery, the skin microcirculation was
measured using the laser Doppler imaging method on the Easy-LDI apparatus, Aimago Switzerland, to assess the
effect of edematous syndrome on the microcirculatory link.

Results: for the first day of the postoperative period, the shin circumference decreased by 3-5 cm regardless of
the cause that caused the edema. When vacuum therapy was connected (application for the invention), the
circumference decreased by 5-7 cm. However, by 3-4 days the swelling increased and returned to the baseline
level. With dressings, it was noted that the exudate from the wound is a mixture of lymph and intercellular fluid.
At the same time as the edema decreases, the wounds themselves stick together and heal with a primary tension.
Microcirculation of the skin after the elimination of edema by decompression kutanotomii increased by 30%,
which is a clinically significant result.

Conclusions: decompression kutanotomy refers to the section of symptomatic therapy and can be used as a
method of emergency elimination of edematous lower limb syndrome in a complex of preoperative preparation
measures.
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PE3EPBHBIE BO3MOKHOCTHU CUCTEMBI HEPUPEPHUYECKOI'O
KPOBOOBPAIIEHUSA KAK ®AKTOP CTABUIN3AIIUU TOMEOCTA3A Y
BOJIBHBIX C CPJIEYHO-COCYJIUCTOM MATOJIOTMEN MMOXKUJIOTO U
CTAPYECKOI'O BO3PACTA

1 Xaneno O.B., 1MonotkoB O.B., IMonotkosa C.A., 2Kopunuruna H.B.

1CMmoneHCcKui ToCy 1apCTBEHHbIN MEIUIIMHCKUN YHUBEPCUTET, 21 €pOHTOIOTNYECKUI LIEHTP
«Bumenkn», Cmonenck, POCCHUA

Lenp wuccnemoBaHusi: BBIABUTH OCOOCHHOCTM  KOMIIEHCATOPHBIX ~ BO3MOXHOCTEH  CHCTEMBI
nepudepruIecKoro KpoBooOpameHnus y OOJBHBIX IMOXKMIOTO M CTAPUYEeCKOT0 BO3pacTa ¢ MIIeMHIECKOMH
6onesnnio cepana (MbC) u UBC c comyterBytomel aprepuanbHoil runeprensueil (Al). Mertons
HCCIIEIOBAHUS: METOAOM JIa3epPHOM JOMNIJIEpOBCKON ¢uioymeTpun OBLIO H3Y4EHO COCTOSIHHUE
MUKPOLUUPKYJSAIUH Yy OonbHBIX B Bo3pacte oT 62 mo 90 mer ¢ UBC (n= 18), UBC+ATL (n= 20).
KonTponp: numa 6e3 XpoHHuYecKkux 3aboieBaHuMii Toro »xe Bo3pacta (n=20). [ng BbIABIECHUS
KOMIIEHCATOPHBIX BO3MOXKHOCTEH NPOBOAMIAM MPOOBI C JIOKANbHBIM HarpeBOM, Ha SHAOTEIHH-
HezaBucumyo (OHBJI) u sapoTenuii-3aBucumyto Bazommnatanuto (O3BJ1). PesynbraTel. Y OOIBHBIX
NBC u UBC+AI ypoBenp mepdy3un ObBUI MEHbIIE, 4eM B KoHTpoie B 1,8 paza m 1,9 pasa,
Ba30MOTOpHAsi aKTUBHOCTh MHKPOCOCYAOB yBenmueHa (B 2,9 pasza u 3,6 pas3a) mpu CHIKEHHUH
HEHPOTeHHOT0, MHOTEHHOTO ¥ 3HJI0TEIHabHO-3aBUCcUMOro KomroHeHToB ToHyca (HT, MT, 33KT) u
YBEIUYCHUH JBIXaTeNBHBIX pUTMOB (/IP) B 2,5 paza m 2,9 pasza, 94TO CBHUIETEIBCTBYET O BEHO3HOM
3actoe. CtocoOHOCTH, MUKPOCOCYIOB K TEIJIOBOM Ba3oauiaTaIiy ObUTa CHIDKEeHa y manueHToB ¢ UBC
u UBC+AT B 1,9 paza u 1,6 paza. Ilpu stom O3KT oxasasncs Oomnblne, yeM B KOHTPOJIE P CHHKCHUU
aprepuansHoro nputoka. CrnocoOHOCTh MUKpPOCOCy 0B O0nbHBIX 00enx rpynn k DHBJI npaktuuecku
OTCYTCTBOBaja, OJHAKO akTHBHBIE MexaHU3MbI peryisamuu (O3KT u HT) B aTOT mepuon okazanuch
Oomee BBIpaKEHBI, Y€M B KOHTPOJE, YTO COMNPOBOXKIAIOCH NpPU3HAKAMH BEHO3HOTO 3acTosl.
Muxkpouupkynstopasle u3meHenus y 6omapHbex UBC u UBC+AT npu BeimonHeHnu mpo0os! Ha D3B/]
OKa3aJIMCh aHAJOTMYHBIMH: PACIIMPEHUS MUKPOCOCYIOB HE NPOU30LUIO, HO AKTHBHbBIC MEXaHH3MbI
perymsiunn  (O3KT) Obimm Gojiee BbIpaXKeHbI, YeM B KOHTpoOJe, yBenuuuiach amruuryna JP.
3akmioueHne. Y OONbHBIX MOXHIOrOo M crapyeckoro Bospacta ¢ UBC u HWBC+AI BbisiBICHBI
BbIPa)KEHHbIE OJTHOHAINPABJICHHbIE PACCTPOIMCTBA MepU(PepUIecKoro KpoBooOpaleH!ss 1 MEXaHU3MOB
ero perysinnd. HecMoTpst Ha CHIDKEHHE CTIOCOOHOCTH MHUKPOCOCYJIOB K Ba30JMJIaTalliM, Y OOIBHBIX
o0enx Trpynn oOHapyKEHbl 3HAYUTENbHBIE pE3epBHBIE BO3MOXKHOCTH MEXAHHU3MOB DETYJISILIUU
MHUKPOT€MOAMHAMHKH, B TOM YHCJIE CIHOCOOHOCTH K YBEJIMYEHHUIO SHAOTEIHAIbHON aKTUBHOCTH, YTO
MOKET pPaccMaTpUBaTbCid KaK OAMH W3 MEXaHW3MOB, IOAJICPKHMBAIOLIMX I'OMEOCTa3 B YCIIOBHAX
MATOJIOTHH U BO3PACTHBIX U3MEHEHUH.

RESERVE OPPORTUNITIES OF THE PERIPHERAL CIRCULATION SYSTEM AS
A FACTOR OF HOMEOSTASIS STABILIZATION IN PATIENTS WITH A
CARDIAC-VASCULAR PATHOLOGY OF AN ELDERLY AND SENIOR AGE
1Halepo OV, 1Molotkov OV, 1Molotkova SA, 2Korchigina NV.

1Smolensk State Medical University, 2Gerontological center "Vishenky", Smolensk, RUSSIA

The skin microcirculation blood flow was investigated by Laser Doppler flowmetry method in patients
with ischemic heart disease and ischemic heart disease with concomitant arterial hypertension.
Unidirectional changes were revealed in patients of both groups. It was found the decrease in the level
of tissue perfusion, increase microvascular vasomotor activity, reducing the active processes of
regulation and an increase in the amplitude of respiratory fluxmotion. Despite the decrease in the
ability of microvessels to vasodilation, significant reserve capacities of the mechanisms of regulation
were found in patients of both groups, including the ability to increase endothelial activity. This can be
a mechanism for maintaining homeostasis in conditions of pathology and age-related changes.
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PE3EPBHBIE BO3MOKHOCTHU NEPUGEPUYECKOI'O KPOBOOBPAIIIEHUSA Y
JIMIL MOJIOA0TI'O BO3PACTA C M3BBITOYHOM MACCOM TEJIA

Xanemno O.B., Monorkos O.B., Mansko A.A., CoutneBa O.A.

CMoneHckHii rocyjapCcTBEHHBIM MEAUIIMHCKUI yHUBepcuTeT, CMoneHck, Poccus

Lenb: OLEHUTH COCTOSIHHE TEPUPEPHUECKOrO KPOBOOOPAIICHUSI H PE3EPBBI €r0 KOMIIEHCAIIUU Y JIUI]
MOJIOZOTO BO3pacTta ¢ H30BITOUHONW Maccoil Tema. MeToAsl HCCIENOBaHUS: METOIOM Ja3epHOM
JOIIUIEPOBCKON (IOyMETpHH OBUIO M3Y4EHO COCTOSHHE MUKPOLMPKYJSALHMH y 3[0POBBIX IOHOLICH U
JeBylIek B Bo3pacte oT 17 mo 24 ner ¢ u30ObITOYHOM Maccoil Tema: mHAekc Macchl Tena (MMT)
coctasun 30,8+0,8. B koHTponbHyto rpynmy (n= 8) ObUTM BKIIIOUEHBI JIMIA TOTO K€ BO3pacTa C
HOopManbHO# Maccort Tema (MMT 21,3740,6). Jlns BEISBICHHS KOMIIGHCATOPHBIX BO3MOXHOCTEH
MUKPOLMPKYJIATOPHOTO pyclia TPOBOAWIM TMpOOBl C JIOKAaJbHBIM HAarpeBOM, Ha SHAOTENNH-
HezaBucumyo (OHB/) u sngorenuii-3aBucumyto Bazoaunaranuio (33BJ]). PesynbraTel: mokazatenu
0a3aJbHOT0 MHKPOKPOBOTOKAa M MEXAHHW3MOB €r0 PEryJIILUU y OOCIEIOBAHHBIX C H30BITOYHON MU
HOPMaJIbHOIl Maccoil Teila HE pa3lnWYaiich, OAHAKO BBINOJHEHHWE HArpy304HBIX NMPOO IO3BOIMIO
BBISIBUTh CYIICCTBCHHBIE OCOOEGHHOCTH MHUKpOoreMoguHaMUKH. CIOCOOHOCTh MHKPOCOCYIOB K
TEIJIOBOM BazoguiaaTtanuu y aul ¢ noBeimieHHIM UMT okazanace Ha 32% Oomnblie, 4eM B KOHTpPOJIE.
CrocoOHOCTH MHKPOCOCYOB K PACITUPEHHUIO B OTBET Ha BBEICHHE DK30TCHHOTO AoHaTOpa NO HaTpus
HUTponpyccuaa Obuta B 2 pa3a MEHbIIE y JIUI] ¢ W30BITOYHOM Maccoil Tena, OJHAKO MEXaHU3MBI
peryimsinuu MUKpouupkymsauuus nepuox OHBJI He pasnmuanucs B obeux rpymnmax. B oTBer Ha
BBEJICHUE AalleTWIXOJIMHA, CTHUMYJIATOpa 3HAOTeHHOW mponyknuu NO, creneHb BazoAMIaTallud y
o0cnenoBaHHBIX C MOBbIIEHHBIM MMT He pa3nuuyanack ¢ KOHTPOJBHBIMH 3HAYEHUSMH, OJHAKO B
nepuon O3B/l y HUX 0OHapy>KeHO HapacTaHHE BCeX aKTHBHBIX MexaHu3MoB perymsinuu (HT, MT,
O3KT oxazanuch Oousblie, 4eM B KOHTpOJIe COOTBETCTBeHHO Ha 34%, 49% u 52%).3akmouenHue:
TIOBBINICHUE CIIOCOOHOCTH MHKPOCOCYIIOB JHUIT ¢ MOBHIMIEHHBIM MMT K TeIrIoBoW Ba3oAwIIaTAIlAN
MOKET OBITh CBSI3aHO C OCOOCHHOCTSIMHM BEr€TaTUBHOW PEryJisIliM{, YTO, B LEIOM. COOTBETCTBYET
JUTEPaTyPHBIM JaHHBIM O HATWYHU BEr€TaTUBHBIX PACCTPOHUCTB Y OONBHBIX oxkupeHueM. [lposenenne
npoOsl Ha DHBJI, okazaBiIylocs y 340pOBBIX MOJIOIBIX JIHI HanOojee WHPOPMATHUBHOM, MO3BOIMIO
BBISIBUTH OTPAaHUYEHUSI KOMIIEHCATOPHBIX PE3€PBOB MUKPOUMPKYJAUH. [locTaTounslit yposenb O3B/
ObUT JOCTHTHYT IyTeM HaNpsDKEHUS BCEX AKTHBHBIX MEXAaHM3MOB DETYJSLUHU, YTO MOXKET OBITh
pacLeHeHO KaK COCTOsSHUE Mpendone3Hu. Pe3ynabpTaTsl CBUAETENBCTBYIOT, YTO UMEHHO HAarpy304HbIC
IIPOOBI MO3BOJISIOT BBISIBUTH PACCTPOMCTBA MUKPOLMPKYJIILMU U €€ PEryJIALUH Ha JOHO30JI0THYECKOM
3Tarie U MOTYT OBITh HCIIOJIb30BaHBI JUJISI OIpPENEeNeHHsT KOHTHHIEHTa JIUI, MPEeApacloiIOKEeHHbIX K
Pa3BUTHIO CEPJEYHO-COCYANCTON MAaTOIOTHH.

PERSONS’ OF YOUNG AGE WITH EXCESS BODY WEIGHT RESERVE
OPPORTUNITIES OF THE PERIPHERIC CIRCULATION

Halepo O.V., Molotkov O.V., Manko A.A., Sbitneva O.A.

Smolensk state medical university, Smolensk, RUSSIA

The state of microcirculation was investigated by laser Doppler flowmetry in healthy young men and
women with excessive and normal body weight. Parameters of basic microcirculation and mechanisms
of its regulation were same in persons with excessive and normal body weight. The ability of
microvessels for thermal vasodilation in patients with overweight was greater than in control. The
ability of microvessels to expand in response due to the introduction of NO exogenous donator
natrium nitroprusside was less than in persons with an overweight. In response to the introduction of
acetylholine, a stimulant of NO production, the degree of vasodilation in patients with increased
weight was same with the control, however, an increase of all active mechanisms of regulation was
found. Stress tests allow us identify microcirculatory disorders at the donosologic stage and could be
used to identify a contingent of persons predisposed to the development of cardiovascular pathology.
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COCTOAHHUE MUKPOLUPKYJIAIINHU Y BOJIBHBIX OCTPBIM HHO®APKTOM
MHNOKAPJA U TIOCTUH®APKTHBIM KAPAHOCKJIEPO30M IHOXKHUJIOI'O U
CTAPYECKOTI'O BO3PACTA

Xanemno O.B., MonotkoB O.B., Knsuesa /[.A., 3aiiues H.A., Anenun JI.U., 'aBpunenkosa
E.C.

CMoneHckHi rocyjapCcTBEHHBIM MEIUIIMHCKUI yHUBepcuTeT, CMoneHck, Poccus

Lenp: comocTaBUTh OCOOEHHOCTH MHUKPOIMPKYJISIMA M €€ KOMIIEHCATOPHBIE pe3epBbl y OONBHBIX B
nuHamuke wHopapkra muokapaa (MM) u manueHTOB ¢ mocTuHGapKTHEIM Kapanockiepo3oM ([THUK).
MerTonbl HCCIENOBAHUS: COCTOSIHHIE MepUuepUIeCKOro KPOBOOOPAIICHUS N3yUY€HO METOIOM Ja3epHOI
noruiepoBckoil Guoymerpun Ha 3 u 10 cytku UM u y 6ombubix [IUK (78,5+£9.4 ner). KorTpoms:
[AIMEHThl TOrO K€ BO3pacTa 0e€3 BBIPAXKECHHOW mATONOTUMU. /[l BBUIBIEHHS PE3EPBHBIX
BO3MOXKHOCTEH MUKPOLMPKYJSIUH HPOBOAMIM MPOOBI C JIOKaJbHBIM HArpeBoM, Ha SHAOTEIHH-
HezaBucumyw (OHB/) u sapotenuii-3aBucumyto Bazommnartanmio (33BJ]). PesymeraTtel. CocTosiHue
nepdy3un y OONBHBIX Ha 3 cyTku MM He pas3nudanoch ¢ KOHTPOJIEM, SHAOTEIHAIbHO-3aBHCHMBIH
KOMITOHEHT ToHyca mukpococynoB (O3KT) Obu1 yBenuden B 2 paza. Ha 10 cytku UM nepdysust B
KOXKHBIX IMTOKPOBax, aMIuTyaa apixarenbHblx ([P) m cepmeunsix (CP) puTMOB ObLIM yBETHUECHBI.
Crernenp TerIoBod Bazomunaranuu y 60mpHBIX M Ha 3 u 10 cyTKH He W3MeHsIach, HO Ha 3 CYTKH
6buta cHkeHa amriutyaa JP, a Ha 10 cyTku mpousonuio yBenndeHue Heiiporennoro Tonyca (HT) u
O3KT. Crenenp DHBJ] mukpococynoB y OonpHbIX Ha 3 u 10 cytku UM Obina Gosblie, yem B
koHTpoae npu ysenudeHun O3KT B 2.2 pasa u B 5 pa3. Crenenp O3B/l Ha 3 cytku MM He
OTIIMYaNach OT HOPMAaJIbHBIX 3HaueHHH, a Ha 10 cyrkm yBemmumBasiach. Ilokazatemmn HT u O3KT B
MomMeHT O3BJ] Obutn 6obiie HopManbHbIX 3HaYeHni Ha 3 u 10 cytku. Y namuenTos ¢ [IMK yposens
nep¢y3un MpeBbIlIall KOHTPOJIbHBIE 3HaYeHUs Ha 21%, a Ba30MOTOpHAs aKTUBHOCTh MHUKPOCOCYAOB -
B 1,9 pasa, uro compoBoxaaiock HapactanueMm JIP u cepaeunsix putmoB (CP), HT n mumorenHoro
toryca (MT). Crenens TernoBoii Bazomnatanuu y 60onpHbIX ¢ [IMK okazanace B 2,2 pasa Gosbiie,
4yeM y 31m0poBbIX Jull. CrnocobHocTh MukpococyoB OonbHbx [TMK k¥ DHBJI u 93B/] npaktuyecku
OTCYTCTBOBAJIA, BBISIBJICHBI OJHOHAIIPABICHHBIC N3MEHEHHS MEXAaHU3MOB PEryJISLUHA B 3T HEPHOABIL:
opn yBenmmuensl JIP m CP, a taxke HT m DO3KT. 3axnrodeHue: BbIpaKCHHAsT peakivs Ha
Harpy3ouHble MpoObI, HapacTaHWE MeXaHU3MOB peryisinuu U npexae Bcero O3KT y OonpHBIX B
octpoM mepuone VM cBHOETENbCTBYET O  COXPAaHHOCTH  Pe3epBOB  IepudepHyecKoro
KpPOBOOOpallleHUsT M 3HAYUTEIBbHOM BKJIaAe (YHKIMM S3HAOTENUS B IOAJACPKAHUE TKAaHEBOTO
romeocTtasa. [loBbIllIeHHEe aKTHBHOCTH MHUKPOLUMPKYJSIUN MOXET CIY>KUTh OJHHUM M3 MEXaHHU3MOB
aJanTaluy K MOCIeACTBHAM NepeHeceHHOro UM y OOJBbHBIX MOXKUIIOTO U CTapueCcKOro BO3pacTta, XOTs
JAHHBIA BOIIPOC U TPeOYET MaabHEHIIIeT0 N3y ICHHUS.

THE STATE OF MICROCIRCULATION IN PATIENTS OF AN ELDERLY AND
SENIOR AGE WITH ACUTE MYOCARDIAL INFARCTION AND
POSTINFARCTIC CARDIOSCLEROSIS

Halepo O.V., Molotkov O.V., Klyacheva D.A., Zaytsev N.A., Alenin D.I., Gavrilenkova E.S.
Smolensk State Medical University, Smolensk, RUSSIA

The state of peripheral circulation was studied by Laser Doppler flowmetry in patients with
myocardial infarction (IM) and with postinfarction cardiosclerosis (PIC). Perfusion in the skin was
increased on the tenth day of IM. In patients with PIC, the perfusion level and the vasomotor activity
of the microvessels exceeded the control values. A pronounced response to stress tests, an increase in
the mechanisms of regulation in patients of IM testifies Indicates the safety of the compensatory
reserves and the significant contribution of the endothelium function to the maintenance of tissue
homeostasis. The increase in microcirculation activity can serve as a mechanism for adaptation to the
consequences of IM in elderly patients.
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CUCHUEMA 3AIIUTHI COCYAUCTOI'O PYCJIA B KOCTHOM PETEHEPATE
T'OJIEHM A IIVTEYA

[llypos B.A., MensuukoBa JI.B., baraytonunosa A.H.

OI'bY «PHIL] «BoccraHoBUTENbHAS TPAaBMATOJIOTUS M OPTONEAUS» UM. aKas.
I'.A.NnuzapoBa»., Kypran, Poccus

OrneHka 3pesocTd KOCTHOTO pereHepara y OOJBHBIX C 3aKPHITBIMU IEpPEIoOMaMu KOCTEH
rosienn (35 venoBek) u 1meva (25) B mporiecce JiedeHus: no Mim3apoBy mMpou3BOIMIIACE T10
JIMHAMHUKE CHWXEHUs ckopoctu kKpoBoToka (CK) mpu Bo3pacraromieil akCHaabHON Harpyske
Ha KoHEYHOCTh. C TIOMOMIBIO JOMILIEPOrpaUISCKOr0 KOMIUIEKCA PETUCTPUPOBATIACH
CKOpPOCTh KpPOBOTOKa B 30HE pereHepanmu. B momoxenun nexa CK B pereHepare
OonpmieOepoBoi KocTu coctaBmia 33+2 cm/c, crost - Ha 30% wmenbmie (p<0,01). B mepyto
Henento ¢ukcarmu CK mpu Harpy3ke HEYKIOHHO CHW)Kajach, B TOCJCIYIOIIUE CPOKH
HaOmrogancss BcE OoJjiee MPOAOIKUTEIBHBIM TEPUOJ CTAOMIIBHBIX TOKa3aTesiei, Tocie
KOTOPOTO IMOKa3aTelb BO3pacTall, MAIlMCHT yKa3bIBaJl Ha MpPEJeNl MEPEHOCUMOCTH HArpys3KH,
MPEBBINICHUC KOTOPOI'0 MPUBOAMUIO K CHMIKCHHIO IMOKAa3aTCJIAd. B otiamume ot TOJICHU, IpHU
nepejoMax IUieda JOMyCTUMAas aKCHallbHAs Harpys3ka Obuta B 3 pa3za MEHbIIIE, UCXOJHBIC
MTOKAa3aTe M CKOPOCTH KPOBOTOKA 00JIee BEICOKHE.

SYSTEM OF PROTECTION OF VASCULAR IN THE BONE REGENERATE OF
THE TIBIA AND SHOULDER

Schurov VA, Melnikova LV, Bagautdinova A N

FSBI “Russian Ilizarov Scientific Center “Restorative Traumatology and Orthopaedics™.,
Kurgan, Russia

Estimation of maturity of bone regenerate in patients with closed fractures of the bones of the
shin (35 persons) and the shoulder (25) during Ilizarov's treatment was performed by the
dynamics of the decrease in the blood flow velocity (BFV) with increasing axial load on the
limb. With the help of the dopplerographic complex, the rate of blood flow in the regeneration
zone was recorded. In the supine position, the BFV in the regeneration of the tibia was 33 £ 2
cm /s, standing 30% less (p<0.01). In the first week of fixation, the BFV under the load was
steadily decreasing, in the subsequent periods there was an ever longer period of stabilization,
after which the indicator increased, the patient pointed to the load limit, the excess of which
led to a decrease in the index. In contrast to the tibia, with fractures of the shoulder, the
permissible axial load was 3 times less, the initial rates of blood flow velocity are higher.
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HNCHOJBb30OBAHMUE JIA® AJAA U3YUYHEHUA MUKPOLUPKYJISIHUN U
PAHHET' O TIPOI'HO3UPOBAHUS BBI’KUBAEMOCTMU KPbIC ITPU
OINEPAIIUAX HA KNIIEYHUKE

KoBanenko A.A.. Xyraesa B.K.

OI'BHY «HUUOIIII», r. MockBa, POCCUA

Henas padotrbi: MoaenupoBaHUE COCYIUCTBIX U MEXaHUYECKHUX MOBPEXKICHUNW TOHKOM KHILKH C
U3y4YEeHHEM TMHAMHKH MOKa3aTenst MUKpormpKyauuu (IIMLI) crenku Kumiku.

Metoabl uccienoBanmsi: brHoMHKpockonus, jnazepHas gomiiepoBckas Quoymerpus (JIAD) u
THUCTOJIOTUYECKOE UCCIIEI0BAHUE CTEHKH TOHKOHN KUIIIKY KPBICHI B YCIOBUsX Hapko3a ( 8% -0.5 mi

Ha 100 T macce). Ucnonp3oBano 143 OecniopomHBIX KpbIc-caMIloB. B 1-off rpyrmie (KOHTPOIB)
MIPOBOIMJIM JIATIapaTOMMIO; BO 2-OW — JIMTaTypa KHUIIKW; B 3-e¥l — JauraTypa ogHOH, a B 4-0if — Tpex
OpBDKEEYHBIX apTepHii; B 5-01 — TUTaTypa apTeprun U EepeKpyT KUIIKHU; B 6-0i — IepeceueHre KUIIKH
U HaJIO)KEHWE aHAcTOMO3a; B 7-0i — pe3eknusd (parMeHTa KAMIKA M aHACTOMO3; B 8-0i — JIMraTypa
KHIIKH, depe3 24 9 pe3ekius (parMeHTa KUIIKM C MOCISAYIONIMM HaJ0KEHHUEM DHTEPOIHTEPO
anacromo3a. [IMI] onpenensnu ¢ momorpio npudopa JIAKK-2 npokcumalibHee 30HBI MTOBPEKICHUS
KHILKY J0 U TOCTE KaKI0r0 BO3ICHCTBUA Ha KUILIKY B TeueHHE 7 cyToK. B kaxxnoii rpynmne ¢ 1-oit nmo
6-y10 05110 110 10 )KMBOTHEIX, B 7-01f — 20 , B 8-0if — 63 KPBICHL..

Pe3yabTatei: Bee sxuBoTHBIE 1-0i 1 6-0if rpymIibl BEDKUIH, a 2-0i, 4-0i U 5-0i — norubnu. B 3-eii u
7-o11 rpynmne BeDKUIM 90% >XKUBOTHBIX, B 8-oi — 43%. He3aBucHMO OT HCCIE€IOBaHHOW MOJIENH,
nepBoe omnpenencane [IMI] mocnme MOBpeXACHHWS TOHKOM KHINKH CHIKaNoch. OIHAKO, CTETICHB
CHIKECHUS ObLIa Pa3IMdHON B 3aBUCHMOCTH OT MCXOJa MaToJoTH4decKoro mnpomuecca. CaHmkenne [IMI]
B auamazone ot 20 no 11 ycnoBubix eaunun (13.341.8) umeno MecTo y BBIKUBIINX KHBOTHBIX. Y
roruOmux XUBOTHBEIX [IMI] cHmkancs B Oompmieit cremenn: oT 12 mo 5.1 ycmen. (9.0+£0.5; P<0.05).
Janpueiimne 3Hadenus [IML] B nuHamMuKe MaToJOTHYECKOTO MPOLECca Y BBIKMBIIUX M IMOTHOIINX
JKUBOTHBIX HE OTIMYAINCH 0 MOCIEIHUX dTanoB Hadmoaenus (P>0.05).

3akawuenne: CrTeneHb CHIDKEHUS KaMMJUIAPHOTO KPOBOOOpAIeHHWs B TEPBbIE MUHYTHI TOCTE
Pa3INYHBIX MMOBPEXACHUM TOHKOW KHMILKH y KPBIC B IPOKCUMAIBHOM y4acTKE OT 30HbI IOBPEXKICHUS
SIBJISIETCST  MPOTHOCTHYECKUM  KPUTEPUEM  BBDKMBAEMOCTH  JKMBOTHBIX M BOCCTaHOBIICHUSA
MUKPOLUPKYJSILUY B 30HE MOPAKEHUS TOHKOM KUIIIKU.

AHaJIOTHYHYIO 3aKOHOMEPHOCTH MPOTHO3a BEDKHBAEMOCTH KPBIC MBI HAOIIOAAN paHee TIPpH HIIEMUN
MO3Ta pa3Hoi cTeneHu TsbkecTH. Yem Oosplie OBIIIO CHHKEHHE KPOBOTOKA B KOpE MO3ra B IEpBbIC
MUHYTHI [TOCJIE TIEPEBA3KH OOIUX COHHBIX apTEPUl, TEM BHhIIIE ObLIa THOCIb KUBOTHBIX.

USE OF LDF FOR STUDYING MICROCIRCULATION AND EARLY PROGNOSIS
OF RATS SURVIVAL IN WHOLE OPERATIONS IN THE INTESTINE

Kovalenko A.A., Khugaeva V.K.

FSBSI "IGPP", Moscow, RUSSIA

All animals of the 1st and 6th group survived, and the 2nd, 4th and 5th group died. In the 3rd and 7th
groups 90% of animals survived, in the 8th - 43%. Regardless of the model studied, the first PMC
determination after small intestinal damage decreased. However, the degree of reduction was different
depending on the outcome of the pathological process. Reduction of PMC in the range of 20 to 11
conventional units (13.341.8) occurred in surviving animals. In dead animals PMC decreased more: to
a level of 12 to 5.1 conventional units. (9.0+£0.5; P<0.05). The further dynamics of PMC in all animals
did not differ in magnitude from the last stages of observation (P> 0.05).

The degree of decrease in capillary circulation in the first minutes after various injuries of the small
intestine in rats in the proximal area from the lesion zone is a prognostic criterion for the survival of
animals and restoration of microcirculation in the zone of involvement of the small intestine.

A similar pattern of prognosis for survival of rats was observed earlier in cerebral ischemia of varying
degrees of severity. The greater the decrease in blood flow in the cerebral cortex in the first minutes
after the ligation of the common carotid arteries, the higher the death of the animals.
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POJIb MUKPOJINM®OIUPKYJISAIIUU B ITIATOI'EHE3E OCTPOI'O OTEKA
JIET'KHUX

Xyraea B.K.

®I'BHY «HUUOIIII», r. MockBa, POCCH 1

Hens padorer: Co3nanue 3PPEKTUBHOrO Croco0a BOCCTAHOBICHHS MUKpouupky/siuu (MI),
yCTpaHeHHsS OTEKOB W YBEJIMYEHHUS BBDKHBAEMOCTH JKMBOTHBIX Tpu ocTpoMm oteke serkux (OOJI)
METOJIOM CTUMYJISAINH JTUM(OTOKA C MOMOIIBIO OMUOUIHOTO TeTTHIA.

Metoab! ucciaenoBanusi: Mogenuposanue OOJ] y Genbix OecropoIHBIX KPBIC CAMIIOB ¢ MOMOIIBIO
aapenanuna rugpoxiopuga (0,1%-1.0 mn/100 r B/6p.). Buommkpockonus Jerkux u OpbDKEHKH
TOHKOW KWIIKH Kpbickl; JIJA®D, Mopdonornueckoe, THCTOIOTHYECKOE WCCIENOBaHUE JIETKUX:
onpenaeneuue Jyerodnoro kodgpduiuenta (JIK) u cyxoro ocrarka (CO) B nerkux. Perucrparius
COKpaTUTENbHONM aKTHBHOCTU CTEHKH M KIIAlaHOB JUMQAaTHUECKuX MUKpococynoB (JIM) Opbpkeiiku
MeTo/IoM (OTOMETPHH, BU3yallbHOE ONpeselieHHe CKOpOCTH TUMGOTOKa (+ MasTHUKOOOpasHEIA 0e3
MIPOJBIDKCHUS B IIEHTPATLHOM HAIpaBICHUM, ++ MasSTHHKOOOPAa3HBIM C TPOIBIKEHHEM, +++
UHTEHCHBHBIN C KPATKUMHU OCTaHOBKaM#). MUKpO-, Makpo(OTO- U BUACOCHEMKA JITKUX B OPBDKEHKH
TOHKOM KWIIKH. JKUBOTHBIX HAapKOTHU3UPOBAaM B/M BBEICHHEM pacTBopa xjopairuapara (8%-
0,6M11/100T).

PesyabTaTthl: BBenenuwe ampenanuHa BbeI3BIBaO ObicTpoe pazsutue OOJl, compoBokmaBiieecs
H30BITOYHBIM TeHOOOpa3oBaHueM W Trudenbvio 71% xuBOTHBIX B mepBble 10 mMuH. BpDKHIO NMUIIB
12,9%. MIl nerkux B 70% XapakTepu30Balach IPOrPECCUPYIOIIMM 3aMEIJIEHUEM CKOPOCTH
KamUIIPHOTO KPOBOTOKA C pa3BUTHEM cTasza. /[mamerp MMPOKMX KamwjuigpoB yBenmwuwics B 1,8
pasa, muameTp BeHyJ yBenuumics Ha 85%, nuamerp JIM — na 97%; nokazatens MII no ganasim JIJ[D
camswica Ha 40%. JIK ysemmumnca B 2,8 pasa, CO ymenpmmics Ha 38%, TommuHa
MEXaJIbBEOIISIPHBIX MTEPETOPOIOK YBEIHUYMWIACh B 2,3 pasa, 4TO OTpaXkaeT yBEIWYCHHE THAPATAIIUN
JIETKHUX Y MOTUOIINX KUBOTHBIX 11O BIUSHUEM aJpeHalINHa.

JIumpocTUMYNUPYIOIIMI TENTHA, aHAJIOT AajapruHa M JieHdHKe(dannHa B KOHTpOJE HE BT Ha
JUaMeTp MIMPOKUX KamWDIApOB, BEHYI, TONIIMHY MEXalbBEOJSIPHON IMeperoponku, auamerp JIM
JIETKUX, 0HaKo 1o JanHbM JIJI® yBenmnuuBan nokazarens ML B merkux Ha 37%. [lenTun mo naHHbEIM
OMOMHKPOCKONIMN OpBDKEHKH TOHKOW KHIIKM BBI3BIBAJl aKTHUBALMIO CTeHKH W kiananoB JIM (10
COKpAIIeHU B MUH.), 9TO COTIPOBOXKIATIOCH MAaKCUMAIIBHOW CKOPOCTHIO IMM(poTOKA (+++).
3akarouenue: [IpuMmeHeHne nenTuaa ¢ MpoQIaKTHIeCKONH 1 JiedeOHo# 1enpio (40MKr/kT 1 M1, B/Op)
BBI3bIBAJIO TIOCTEIIEHHOE BOCCTAHOBJICHHUE BCEX MCCIIEIOBAHHBIX MOKasaTesned ML Jerkux no 1aHHbIM
onomukpockonmu ¥ JIJI®D. YV BBEDKMBIIMX JKMBOTHBIX MOP(OIOTHYECKHE UM THCTOJIOTUYECKHE
Mpemaparsl He OTIMYAINCh OT KOHTPOJBHBIX pe3ynbTaToB. [IpW mpoduiakTH4ecKoM BBEIESHUH
MeNTH/Ia BEDKUBAEMOCTh KUBOTHBIX YBEIHUYMIAch B 3 pasa, mpH JeueOHOM — B 3 pas3a yBEIMYHIIOCH
YHUCIIO HUBOTHBIX INEPEKUBIIUX OJHU CYTKH IO CPAaBHEHHIO C HE JIEYEHHBIMH, YTO IO3BOJISET
HaJESThCS Ha BO3MOXXHOCTH HCITOJIb30BAHUS MENITHAA B KITMHUKE.

THE ROLE OF MICROLYMFOCIRCULATION IN THE PATHOGENESIS OF
ACUTE LUNG

Khugaeva V.K.

FGBNU "NIIOPP", Moscow, RUSSIA

The use of the peptide with a prophylactic and therapeutic purpose (40 pg / kg 1 ml, w / br) caused a
gradual recovery of all the examined parameters of the lung MC according to biomicroscopy and LDF.
In surviving animals, the morphological and histological preparations did not differ from the control
results. With the preventive administration of the peptide, the survival rate of animals increased 3-fold,
while in the therapeutic one, the number of animals survived one day as compared with untreated ones
increased 3 times, which allows us to hope for the possibility of using the peptide in the clinic.
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BJIMSTHUE COJIEN KAJIBIINA HA BACKYJIAPU3AIIMIO U JIUHAMUKY
3ACEJIEHUSA KIIETOYHBIMU 2JIEMEHTAMU CKA®®OJIIOB HA OCHOBE
HOJUKAIIPOJAKTOHA

Yepesko E.U., Kyprykosa M.O.

®dI'bOY BO «Caparosckuii 'MY um. B.M. PazymoBckoro» Munsapasa Poccun

r. Caparo, Poccuiickas @enepans

Henb paboThl: M3YYUTh OCOOCHHOCTH BACKYJSIPU3AIMM M AMHAMHUKHU 3aCEJICHUS KIICTKAMH
opuruHajipHOro ckag¢oiaaa Ha OCHOBE IOJIMKANPOIAKTOHA C TUAPOKCHANATUTOM U
BaTEpUTOM B YCJIOBUSX in VIVO, a TAKXKE peakUil OKpYKAIOIMX TKaHEH Ha UMIUIAHTALHIO.
MeTtonsl uccnenoanus. Mccienopanue ObU10 MPOBEAEHO Ha 15 GesbIX HEMMHEHHBIX KpbIcax
— caMmIax, pa3eJICHHbIX Ha TPU TPyHNbl 1Mo 5 ocobel B kaxkaol. Kaxmomy >KHBOTHOMY B
MIOJIKO’KHO-)KMPOBYIO KJIETYATKy B OOJACTH XOJIKH ObLT WMIUIAaHTHpOBaH ckaddony us
NOJMKANpOJaKTOHa B ¢opMme aucka. Y Kpbic 1-0ff Tpymmbl — HMIUIAHTAaT CcoJeprKal
a7copOMpPOBAHHBII Ha €ro MOBEPXHOCTH 4YKepOAHbIN Oenok. JKUBOTHBIM 2-0i U 3 TpymnIbl
umiutantuposanu I1KJI-marpunsl, conepsxaniyue ruJpoKCHanaTUT U BATEPUT COOTBETCTBEHHO.
B xoxme skcmepuMeHTa COOMIOAAINCh 3TUYECKHE TMPUHIMIBI XEIbCUHCKOW JEKIaparu o
TYMaHHOM OTHOLIEHMM K >XMBOTHBIM. IIpM MUKpOCKONMMM @penapaToB MATKUX TKaHEH
00JTacTH WMIUIAaHTAllMKd OLEHHWBAIM CTPYKTYpYy, KIETOYHBIH cocTtaB ckaddonma, ero
BACKyJIIpU3alIMIO, a TAKXKE COCTOSIHME Nepu(oKaIbHONW 001aCTH.

Pesynbprarel. AHamu3 MOpQOJIOTrMYECKHX MpernapaToB MNpoBoAwiIM Ha 21 — e cyTku
9KCHEpUMEHTa. Y KpbIC TpyHIbl OTPULATENBHOTO KOHTPOJS, ObUIM OOHApyKEHBI
MHOTOYHCIICHHBIE TPHU3HAKN BOCIAJIMTENBHON peakuuu. B cTpykType camoro ckaggomnna
oTMe4YaeTcs JeHKonuTapHas UHQUIbTpauus, 3aceneHus GpuopoOaacTHUeCKUMHU 3JIeMEHTaMU
M BacCKyJsIpU3alii He OOHapyXeHO. Y IKHBOTHBIX, KOTOPHIM OBUIM HWMILIAHTHPOBAHBI
ckaponapl ¢ TUAPOKCHANATUTOM U BATEPUTOM, BOCHAIUTENIBHBIX HW3MEHEHHH B 00jacTu
XOJKH HE BBISBICHO. Ilpu OIeHKE BacKyJspH3allid YCTaHOBJIECHO, 4TO cKaddomasr c
TUAPOKCUANIATUTOM YMEPEHHO BacCKyJSPU3YIOTCd — €IMHUYHBIE TOHKOCTEHHBIE COCYIbI
popacTaT B nepudepudeckyro 30Hy. lIpn MMIUTaHTaMy MaTpUIl C BATEPUTOM BBISBIICHA
00JbIIIast THTEHCUBHOCTD BACKYJISIpU3aIllK U 3aceneHus pudbporuramu u pudpobdiactamu, o
CPaBHEHHIO C aHAJIOTOM, COAEPKALIUM I'MIPOKCUAIIATHUT.

3ako4eHrue: TakuM o0pa3zoM, ckaddoin, coxepkaliuii BaTepuT, o001agaeT BBICOKOH
CIIOCOOHOCTBIO K MHTETPALMH U NIEPCIIEKTUBHOCTHIO UCIIOJIb30BAHNS B TKAHEBON MH)KEHEPHH.

THE EFFECT OF CALCIUM SALTS ON POLYCAPROLACTONE SCAFFOLDS
VASCULARIZATION AND DYNAMICS OF COLONIZATION BY CELLS
Cherevko 1. E., Kurtukova M.O.

Saratov State Medical University

The aim of this study was to investigate the peculiarities of vascularization and colonization by cells of
polycaprolactone scaffolds with hydroxyapatite and vaterite.

Research methods. The study was carried out on 15 white male rats divided into three groups. Animals
were subcutaneously implanted by plycaprolactone scaffolds in a form of a disk containing foreign
protein (n=5) or hydroxyapatite (n=5) or vaterite (n=5). Histological sections were stained by
hematoxylin and eosin.

Results. Internal fibers of scaffolds with vaterite were vascularized and populated by connective tissue
cells more intensive than analog with hydroxyapatite and a specially in contrast to scaffolds with
foreign protein, which stayed avascular and were infiltrated by leucocytes.

Conclusionthe the scaffold containing vaterite has a high capacity for integration and potential use in
tissue engineering.
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MATEMATHYECKOE MOJEJIUPOBAHUE YYACTUA MEXAHUYECKHUX
®AKTOPOB B PEI'YJISIHUU COCYAUCTOI'O TOHYCA

[Tappuna H.X.

Nuctutyt ¢pusuonorun um. N.I1. [TaBnoBa PAH, Canxkr-IlerepOypr, Poccus

Henpb uccnenopanus. OneHka BKIaga MEXaHHUECKUX (PAKTOPOB (TpaHCMYpPaIbHOTO JAABICHUS
n HampsbkeHus: casura (HC)) B perynsmmio mpocBeTa pPe3UCTHBHOTO COCyJa M CKOPOCTH
kpoBoToka (CK). OueHka BIMSHUS PEOJOTHUYECKUX (DAKTOPOB M COIEpKaHHS KHCIOPOIa
(PO2) B kpoBM Ha BEIMUMHY PEAKIIUU COCY/la HA U3MEHEHUE HANIPSDKCHUS CIBUTA.
Marepuan u MeToAsl HccienoBaHUs. PaboTa BBIOJHEHa METOJOM MaTeMaTHYECKOTro
MozenupoBanus. llonmaramoch, 4YTO paamyc cocyna ymOpasisieTcss ABYMs IapamMeTpaMu:
KOHIIGHTpalMel IUTOIUIa3MaTHYECKOro KajblMid B  IJVIAAKOMBIIIEYHBIX KIETKaxX H
KOHIIEHTpaluel oKkcuaa a3ota, 1upGyHAUPYIOIIEro U3 3HA0TEIHUS B IJIaAKOMBIIIEYHBINA CIOM.
[lepBbIif U3 THX MapaMETPOB OINPENENAETCS CPEIHUM OKPYXKHBIM HampspKeHUEM, BTOPOH —
BenuunHoit HC, peonormyeckumu cBoilctBamu KpoBH. [IpuMeHsIMCh METOAbI MEXaHUKU
CIUIOITHON Cpe/bl, YPaBHEHHS MOJIENIN PELIATNCh YUCICHHO, PacyeThl IPOBOAUINCH B Cpesie
Turbo Pascal. HMcmonb3oBanble (QyHKIMOHAIBHBIE COOTHOWICHHS MEXIYy IapamMeTpaMu
MOJIyYEeHbI aNMpOKCUMAIMed JUTEepaTypHbIX IaHHBIX AKCIEPUMEHTOB Ha ILepeOpabHBIX
cocyaax Kpsic. Pesynprarsl. OnieHKH OKa3ajiM, YTO B COCYAaX pacCMaTpUBaeMOro THUIIA
ymenblieHus paanyca u CK BcnenctBue peakuuu beiinmucca cocTaBisitoT, COOTBETCTBEHHO,
10 44 u 90%, B ¢pu3HOIOTHYECKOM AMana3oHe JaBJIeHUH. Benmnuuna peakiuu Ha U3MEHEHUE
HanpsDKeHUsl CJIBUTA, MOMHMO MCXOAHOTO TOHYyCa, 3aBUCUT OT Iepenaja MAaBICHUH WU
YyBCTBUTEJIBHOCTU CTEHKU K CIBUTOBOMY BO3AECHCTBHIO. YBEIMYEHUE pajnuyca, BbI3BAaHHOE
U3MEHEHHEM CKOPOCTH TE€UEHHUsI KPOBHU, COCTABISET JECATKU MPOLIEHTOB, YTO COOTBETCTBYET
ONBITHBIM JaHHBIM. Kak cieayeT W3 OIEHOK, peoJormyeckhe PQEeKThl, CBA3aHHBIE C
HaJIMYMEM MPUCTEHOYHOTO IIa3MEHHOIO CJosl, yBeanunBaroT NO-3aBHUCHUMYIO AWUJIATaIUIO.
Poct pagunyca npu atom coctasisieT He 6onee 1%, CK - menee 10%. Hanpspkenue kucnopona
BIMAET Ha U3MeHeHHe ToHyca uepe3 NO-3aBuCHUMBIA MexaHu3M. Jlunatanus, BbI3BaHHas
neiicteuem HC Ha cTeHKy cocyna, cHWkaeTcs ¢ yMeHbuieHneM PO2, uro Haubosee sBHO
MIPOSIBJISIETCS TIPU TUIIOKCHU.
3axmouenne. MexaHndeckue (aKTOPBl  SBJISIOTCS BaXKHBIM — OJIEMEHTOM  PETYJISIUH
COCYIIUCTOrO TOHyca. Peonorunyeckue >pQexTsl ycunuBaroT peakuuto Ha usmeHenue HC,
THITOKCHSI IPUBOIHT K €€ OCIA0JICHHIO.

Paboma noooepacana IIpoepammori Ilpezuouyma PAH 1.2611, npoexm 0134—2015-0002

MATHEMATICAL MODELING OF THE PARTICIPATION OF MECHANICAL
FACTORS IN REGULATION OF VASCULAR TONE
Shadrina N.Kh. Pavlov Institute of Physiology RAS, Saint-Petersburg, Russia

The purpose of the study was to estimate (i) the contribution of mechanical factors (transmural
pressure and shear stress (SS)) to the regulation of the vascular lumen and the rate of blood flow
(BFR), (ii) the effect of rheological factors and the oxygen pressure (PO2) on the response of the
vessel to changes in SS. Method of mathematical modeling was used. The model is based on
published experimental data on small cerebral arteries of rats. Estimates showed that in the vessels of
this type, the decrease in radius and BFR due to the Bayliss reaction are, respectively, up to 44 and
90%, in the physiological range of pressures. The increase in the radius caused by the change in the SS
is tens of percent, which corresponds to the experimental data. The rheological effects associated with
the presence of a plasma layer increase the NO-dependent dilatation, although the radius increase in
this case is no more than 1%, the BFR increase is less than 10%. Dilation, caused by an increase in SS,
decreases with decreasing PO2, which is most clearly manifested in hypoxia. Thus, rheological effects
enhance the response to a change in SS and hypoxia leads to its weakening.
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BJIUAHUE IUTUJIPOKBEPUETUHA HA MUKPOLUPKYJISALIUIO U
MUKPOBACKYJIAPU3ALINIO B KOPE 'OJIOBHOI'O MO3TI'A KPBIC SHR B
NEPUOJ ®OPMUPOBAHUS APTEPHAJIBHOU T'MIEPTEH3UH

IllamanaeB A.YO., AmueB O.U., Cugexmenosa A.B., Aunmenko A.M., [Inotaukos M.B.
HUNDuPM um. E.JI.T'onsabepra, Tomckuit HUMII, Tomck, Poccust

[lenp paboThl. M3yunTh BIMsHHE TUTHIPOKBEPLIETHHA HA IUIOTHOCTh KAMUWJUISIPHOTO pycia
CPEIHMM AMAMETP KalUJULIPOB, CTPYKTYPY KaIWUIIPHOM CETHU C OLEHKOW pacIpercsICHUs
KanuJUISIPOB IO IMAMETPY U JIOKAJIbHBIA MO3TOBOM KpOBOTOK y Kpbic SHR B mepuoa pa3sutus
apTepUaIbHON TUIIEPTEH3UHU.

MeTtonbl uccnenoBanus. JkcriepuMeHTs! BbinoiaHeHs! Ha 20 kpricax SHR u 10 kpeicax WKY.
Kpeicam SHR onbiTHOI rpynmbel BBOAWIM AWTHAPOKBEPUETHH B 1go3¢ S50 Mr/kr
BHYTPUKENIYA04HO B 1% KpaxmanabHOW ciau3u exenHeBHO ¢ 5 mo 11 Henemo xu3Hu. AJl
U3MEpSUI 'y OOJPCTBYIOUIMX >KMBOTHBIX C TOMOIIBIO XBOCTOBOM MaHXeThl. JIoKanbHBII
KPOBOTOK B 00JIaCTH 3pUTEIHHON KOPHI TOJOBHOTO MO3TE KPBIC OMPEAEIISUIA METOJIOM JIazep-
JOTIJIEPOBCKON  uioymeTpur. MUKpPOLMPKYISITOPHOE PYCIO KOpPHI TOJOBHOTO MO3Tra
UCCJIEA0BAIIM METOJOM MHUKPOCKOIIMA M OINPEAEISUIM IUIOTHOCTh KaWIIAPHOIO pycia
(cpeaHee yuCIIO KamWUISIPOB B pacyere Ha | MM, CpPEeIHMI IHaMETp KalWUIApOB, a TaKkKe
CTPYKTYpY KalWUIAIpHOW ceTu. J{Js KONMUYeCTBEHHOW OLEHKU KalWJUIIpPhl pacIpelessuid Ha
YeThIpe MHTEPBaJIbHbIE IPyNMbl: 10 3, 0T 3 10 5, 0T 5 10 7 1 0T 7 10 9 MKM.

Pesympratel. B umccnemyemsrii mepuon y kpbic SHR HaOmiogancsi mporpecCHBHBIN POCT
apTepUaNbHOIO JaBlieHUA. JIUrUApOKBEpLETMH HE OKa3blBAJl AHTUTUIIEPTEH3UBHOTO
JercTBua. Bmecte ¢ Tem, OTUTMOPOKBEPLIETHH JOCTOBEPHO YBEJIWYMBAN CPEIHUN JUAMETP
kanuuiapoB (Ha 11%), mnotHoCcTh KanmwmisipHod cetu (Ha 23%), MOMM MPOXOIUMBIX IS
SPUTPOLIUTOB KaNWLISPOB aAuaMeTpoM 3-9 MkM (Ha 42%) U yMeHbIIAN JI0JII0 KamWUISIpOB
muametpom MeHee 3 MkM (Ha 13%). [lomokurenbHOE BIMSHUE IUTHIPOKBEPLIETHHA Ha
CTPYKTYPY MHUKPOLMPKYJSITOPHOIO pycila MPUBOAWIO K YIYYIIEHUIO MHUKPOLUPKYJISLUH:
JIOKaJIbHBIM MO3rOBOM KPOBOTOK B 3pUTENBHOM KOpe rosoBHOro mosra kpsic SHR B rpynme
OTBITHBIX KPBIC ObUI JOCTOBEPHO BBIIIE COOTBETCTBYIOUIMX 3HAYEHUH B KOHTposie Ha 36% u
ObLT OJIM30K K 3HAYCHHIO TaHHOTO Mokazatens y kpeic WKY.

3axntoueHue. JIMruApoKBEpIETUH YIyqIlIaeT MUKPOBACKYJISIPU3ALIMI0 U MUKPOLIUPKYJISALINIO B
Kope TrosioBHOro Mo3ra kpeic SHR B mepuon ¢opmupoBaHuss y HUX apTepHAIbHOMN
TUIEPTEH3UN.

INFLUENCE OF DIHYDROQUERCETIN ON MICROCIRCULATION AND
MICROVASCULARIZATION IN THE CEREBRAL CORTEX OF SHRS DURING
ARTERIAL HYPERTENSION DEVELOPMENT

Shamanaev A.Yu., Aliev O.1., Sidekhmenova A.V., Anishchenko A.M., Plotnikov M.B.
Goldberg Research Institute of Pharmacology and Regenerative Medicine, Tomsk NRMC,
Russia

Objective. To study the effect of dihydroquercetin on the capillary network and local cerebral
blood flow in SHR rats during the development of arterial hypertension.

Results. Dihydroquercetin significantly increased the mean diameter of capillaries (by 11%),
the density of the capillary network (by 23%), the proportion of capillaries with a diameter of
3-9 um (by 42%) passed to erythrocytes and decreased in the proportion of capillaries less
than 3 um in diameter (by 13%). The positive effect of dihydroquercetin on the structure of
the microcirculatory bed led to an improvement in microcirculation (by 36%).

Conclusion. Dihydroquercetin improves microvascularization and microcirculation in the
cerebral cortex of SHR rats during the development of arterial hypertension.
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COCTOSIHUE MUKPOLIUPKYJIAIUU ITOCJIE UIIIEMUHAU I'OJIOBHOI'O
MO3TI'A Y KPbIC 110 JAHHBIM JIJI®- U OTO-METPUHA

INopmikora O.I1., IllyBaeBa B.H.

WNuctutyt ¢pusuonorun um. N.I1. [TaBnoBa PAH, Canxkr-IlerepOypr, Poccus

Leab wucciaeqoBaHusi: KOMIUIGKCHOE U3y4Y€HHE JWHAMHKH OCHOBHBIX I1apaMeTpOB
MUKpPOLIMPKYJISIIUM B KOpPE TOJOBHOTO MO3ra KpbIC B TeueHHWe 3 HeAenb I[oclie
KPaTKOBPEMEHHOU UILIEMHUH.

Marepuanbl 1 MeTOAbI HccaenoBanus. Mmemuro mo3ra y kpeic (Wistar, 240-320 1, n=52)
OCYIIECTBIISUITM TepekaTueM Ha 12 MUH 00eMX COHHBIX apTepuil C OJHOBPEMEHHOM
runorensueit (AJ] 4543 Mm pr.cT.) myTeM 3a0opa-penHy3uu KPOBH C TIOCTISAYIONIEH MOTHON
peundysueil 3a0panHoii kposu. [locTuiemudeckie N3MEHEHHUS UCCIIEIOBANIU B 5-TH TpyInax
kpeic (uepe3 1 ywac (I) u Ha 2, 7, 14 u 21 nenw (II-V) mocne uiemMuun) OTHOCHUTENBHO
nokaszareneil y MHTakTHbIX Kpbic. Meronom JIAD (JIAKK-M, HIII «JIA3MA», Poccus)
OTIPENIEIISITN CTATUCTHYECKUE XAPAKTEPUCTHKH TOKA3aTelsi MUKPOIUPKYIsauuu kposu (IIM:
M3MEHEHNUE T0TOKA KpOBH (mep(y3Hi) B CAMHALY BPEMEHH B 00beMe TKaHH OKOIO | MM’):
cpennee apudmernyeckoe 3HaueHue nepdysun (M), cpenHEeKBaApaTHYHOE OTKIOHEHHE
amMruuty bl konebanust kpoBoroka (CKO) u kosddunuent Bapuanuu (Kv), mokaspiBaromuit
COOTHOILIEHHE MEXAy nepdy3ueil TKaHW KpOBBIO W BEIMYMHONH €€ W3MEHYMBOCTH U
XapaKTepU3yIOIUi Ba30MOTOPHYIO aKTUBHOCTb MHKpococyoB. Mertogom OTO orneHuBanu
CPEIHMI OTHOCUTENIBHBIA YPOBEHB CaTypallid KPOBU MUKPOLUPKYISATOpHOTO pycia (SO;) u
nmokaszareinb 00beMHOro  KkpoBeHamonmHeHuss (Vr) Tkanu. PaccuuteiBanm  WHAEKC
OTHOCHUTENIbHOW TIep(y3MOHHON caTypallii KUCIOpo/ia B MUKPOKPOBOTOKE (Sm) M yaenpHoe
notpebnenue kucinopona TkaHbio (U). Pe3yiabTarbl. YCTaHOBIEHO, YTO OJHOKpaTHas
KPaTKOBPEMEHHAsI MIIEMHS MO3ra, HECMOTpPS Ha HM30BITOUYHYIO Tepdy3Hio B TIEPBBIA 4Yac
Moclie WIIeMHH, B 1EJOM TMPHUBOJUT K COXpaHSIOUIEMyCs Ha MpoTshkeHun 21 1HA
MOCTUIIEMUYECKOTO TEPUOoJIa yXYIIMICHHI0 MUKPOLUMPKYJISIIMA TOJOBHOTO MO3Ta 3a CUeT
YTHETEHUS! aKTUBHBIX MEXaHU3MOB PETYJISIIUN KPOBOTOKA U CHIDKEHUSI TOHYCa COCYIOB, YTO
COITPOBOKIAETCS 3aCTOEM KPOBH, CHIDKCHHEM TOTPEOJICHHs KHCIOPOAa MO3TOBOW TKaHBIO U
CHIDKEHHEM HACBIIEHUS! KPOBH KUCIOPOAOM. 3aKja4eHue. B kope roJ0BHOTO Mo3ra KphIC B
tedeHue 21 mHA mocne wmeMuu mnepdysus HEOJHOPOIHA: MEPBOHAYAIBHOE YIyYIlIeHUE
MUKPOIMPKYJISIIIUM  CMEHSETCS €€  YXYIIICHHWEM, COIMPOBOXKAAIOMIUMCS  CHIKEHHUEM
OKCHT'€HAIIMU TKaHW MO3Ta, YTO MOXET CTHMYJIMPOBAThH MOBTOPHBIE HIIEMUYECKHE WHCYIIBTHI.
Paboma noooeparcana Ilpoepammor Ipezuouyma PAH 1.2611, npoexm 0134-2015-0002

STATUS OF MICROCIRCULATION AFTER ISCHEMIA OF THE BRAIN IN RATS
BY DATA OF LDF- AND OTO-METRY

O.P. Gorshkova, V.N. Shuvaeva

I.P. Pavlov Institute of Physiology, Russian Academy of Science, St.-Petersburg, Russia.

In this work the dynamics of whole complex of key microcirculation parameters (tissue
perfusion, blood saturation and consumption of oxygen) in a cerebral cortex of rats, subjected
to transient global cerebral ischemia (2VO-+hypo model), was investigated. Five different
groups of rats at 1 hour and 2, 7, 14 or 21 days after ischemia were subjected to the studies
using laser Doppler measurement.

It was established that the hyper-perfusion, observed in 1 hour after ischemia, is replaced by
the deterioration of microcirculation remaining for the next 3 weeks in cerebral cortex of rats
due to depression of blood flow active regulation mechanisms and decrease in a vessels tone.
These phenomena are followed by blood stagnation, decrease in consumption of oxygen of
cortex tissue and reduction of blood saturation.
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SHIOTEJUAJBHAS JUCOYHKIUS 1 CYTOUYHBIN MPOPNIIH
APTEPUAJIBHOI'O JABJIEHUA ¥ BOJIBHBIX PEBMATUHYECKUMUAU
3ABOJIEBAHUSIMH

Ononun N.E., Illunkuna H.II.

OI'bOY BO «SpocnaBckuii rocy 1apCTBEHHbI MEAUIIMHCKUN YHUBEPCUTET» M3 PD,
Spocnasne, Poccus

Heas ucciaenoBanus. M3yuyuTb 0COOEHHOCTH CYyTOYHOTO MPO(UIIST apTEPUATBHOTO JIaBICHUS
U €ro B3aUMOCBS3b C (DYHKLIMOHAIBHBIM COCTOSIHUEM AHJOTENHSA y OOJBHBIX CUCTEMHBIMU
3a00J1€BaHUAMHU COEAMHUTENILHON TKAHU U TEMOPPArHUECKUM BaCKYJIHUTOM.

Matepuansl u Meroabl. Ob6cnenoBano 100 manueHTOB B Bo3pacTe oT 22 10 58 JeT, U3 HUX
45 — ¢ cucremHo# kpacHoi Bouankoi (CKB), 25 — ¢ cuctemnoit cknepoaepmueit (CI), 30 —
¢ remopparudeckuM BackyiutoM (I'B). Bospact ot 22 no 58 ner. Kontponbhas rpynmna Obiia
npezcrasieHa 30 370poBeIMU JMnamu. VccnenoBancs CyTOUHBIH MPOQUIL apTepUaIbHOTO
JIABJICHUS U YPOBEHB HIOTENNHA- 1.

PesyabTaThl.  AprepuanbHas runepTeH3us BbisBieHa y 53% OonpHbix. Ilpu CKB
apTepualibHas TUIIEPTEeH3Ms BeTpedanach y 62% nanuenrtos, npu CCI —y 40%, npu ['B —y
50% OonbHbIXx. Conepxkanue sHaoTenuHa —1 y manmentoB I'B cocrasumo 1,67(1,23;1,76)
dmons/Mn, y 6ompaBIXx CCJL 1,78 (0,91;3,16), y 60omeabIx CKB 1,56 (0,44;1,8) d™mons/Mi, y
3nopoBbix Juil 0,56 (0,49;0,61) ¢mons/mi; p = 0,019. CyTounslii npoduias apTepuaibHOTO
JaBieHUsT y OONBHBIX CHUCTEMHBIMH 3a00JICBAaHUSIMH  COCIMHHUTEIBHON TKAaHU W
reMOpparu4eckiM BacKyJIUTOM  XapaKTepU30BaJICSl TOBBIIICHUEM CPEJHUX 3HAYEHUH U
NOKa3aTeiel Harpy3Kd JaBJICHUEM M MPEBATMPOBAHUEM JIMII C HEIOCTATOYHBIM CHIKCHHEM
AJl B HOUHBIE Yachl, a Takke 0ojiee BBICOKUMH 3HAUECHUSMH €ro BapualOelbHOCTU. Y BCex
UCCIIEIyeMbIX Tpynn OOJIBHBIX CTENeHb MoBbIIeHUS AJl W ero mupkaaHas TUHAMUKA
3aBUCENM OT (PYHKLUHMOHAIBHOTO COCTOSHUSL DJHJOTENHUs, KOTOpOe MOJIOKHUTEIBHO
KOPPEITUPOBAJIO CO CTENIEHBI0 aKTHBHOCTH CHCTEMHOTO BOCTIAJIUTEIHLHOTO TPOIIecca.
3akiaoyeHue. Y OOJBHBIX CHUCTEMHBIMHM 3a00JIEBAaHUSIMH COEAMHUTENBHOW TKaHU U
reMOppParu4eckuM BACKYJHTOM BBISBICHBI IPOTHOCTHYECKH HEOJIAroNnpHsTHBIE —THITBI
cyTouHoro mnpoduis apTepuanbHoro mAasieHus (night-peaker, non-dipper), creneHb
MOBBIIIIEHUS] KOTOPOTO HAXOIMWJIACh B MPSMON 3aBUCHMOCTH OT AUCHYHKIIH YHIOTEIIHS.

ENDOTHELIAL DYSFUNCTION AND 24-HOURS BLOOD PROFILE IN PATIENTS
WITH RHEUMATIC DISEASES

Unonin L.E., Shilkina N.P.

State Medical University, Yaroslavl, Russia

Aim. To estimate the particularites of 24—h profile of blood pressure and his relations with endothelial
dysfunction in connective tissue diseases patients (pts) and vasculitis hemorrhagic.

Material and methods. A total of 100 patients aged 22 to 58 years are surveyed. 45 pts suffered from
systemic lupus erythematosus (SLE), 25 pts with systemic sclerosis (SS) and 30 pts with vasculitis
hemorrhagic (VH). The control group consisted of 30 healthy persons. All patients have undergone
24-h blood pressure monitoring. Functional endothelium state was investigated.

Results. Arterial hypertension was found in 53% pts. In SLE pts arterial hypertension met in 62%, in
SS — in 40% pts and in VH — in 50%. 24-h profile of blood pressure in connective tissue diseases and
VH was characterized by increase of average values and parameters of loading pressure. On note a
prevalence of persons with insufficient decrease of night blood pressure and also his higher variability
and significant growth of endothelin-1 in SLE, SS and VH pts.

Conclusion. In all researched groups the degree of blood pressure increasing and her daily dynamics
and circadian blood pressure levels were influenced by functional endothelium state which correlates
with a degree of systemic inflammatory activity.
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PEAKIIMN CUCTEMbI TEMOCTA3A HA CBEPXIIOPOI'OBYIO ®PU3UYECKYIO
HAT'PY3KY ¥ KPbIC U UX KOPPEKIIUSA ITPOAYKTAMHU TAHTOBOI'O
OJIEHEBOJACTBA

bnaxko A.A., llaxmaros 1.U., Kucenes B.U., JIsiuea H.A., Bnosun B.M., Mockanenko
C.B., I'mpenxko I.A., Tepsie B.B.

®I'bOY BO «Anraiickuii rocy1apcTBEHHBIH MEAUIIMHCKUI YyHUBEpcUTET» MuH3pasa PO, r.
bapnayn, Poccusa. ®I'BHY «HUU dusznonorun u pyHIaMEeHTATbHON MEIUITUHBIY, T.
Hosocubupck, Poccus.

Lenp paboOTHI: OLIEHUTH COCTOSIHUE CHCTEMBI T€MOCTa3a y KpPbIC IPH JIEHCTBHM CBEPXIIOPOrOBOW (DHU3HNUECKOMH
Harpy3ku Oe3 NpeIBapUTENIbHOrO IMpHEMa aJalToreHa, a TaKkKe I0Cje KYypPCOBOrO MNpueMa KOHIIEHTpara,
COZIepIKAIer0 KPOBb U TUCTOJIM3AT U3 PENPOYKTUBHBIX OpPraHOB MapaJa.

MeToapl UCCICNOBAHUS: B HCCIICAOBAHUH HCIOJIB30BAUCH KpBICHI-caMIlbl JinHUM Bucrap (40 ocobeit). 8-
yacoBasi (pM3MYecKasi Harpy3ka MOJICIMPOBaIach B BUJIC HaBsI3aHHOTO Oera >KMBOTHBHIX B TpendaHe. JKUBOTHBIE
NIEpBOH AKCIIEPUMEHTAIBHON Ipymbl B TedeHne 30 aHeH 10 CTpeccoBOro BO3/ACHCTBUS MPUHUMAIN KOHLEHTPAT
«ITarToremaroren (JIyosaprem)» (O®I'BHY «BHUUIIO» ®AHO Poccunm, r. baprayn), comepamuii KpoBb H
THCTONN3aT W3 PENpOAYKTUBHBIX OPraHOB Mapaia, B Jo3upoBke 4,5 ma B cyrku. KoHTpompHas rpymma
JKMBOTHBIX NPHHHMAJIA BOAY B TEX )K€ 00BEMax M TakXke MOoABeprajach 8-4acoBoi ¢u3ndeckod Harpyskd. Ilo
HCTCYCHUH 8-4acOoBOW (HM3MYECKOH HAarpy3Kd y KpBIC HCCIIENOBAIM IIOKA3aTed CHUCTEMBl remocraza. Y
KHMBOTHBIX BTOPOH 3KCIIEPUMEHTAILHOW TPYHIIbI KPOBb HMCCIENOBATIOCH MO OKOH4YaHUM 30-IHEHHOro mpuema
KOHIIEHTpaTa 0e3 BO3/IEHCTBUS CBEPXIIOPOrOBOH Harpy3koi. [lokazaTenu cucTeMbl reMocTa3za CPaBHUBAJIKCH C
MOKa3aTesIMA MHTaKTHBIX KHBOTHBIX.

PesynbraThl: 8-uacoBast u3MUeckas Harpys3Kka y *KMBOTHBIX, HE NPHUHUMABLIMX IIPEIBAPUTENHLHO KOHILIEHTPAT,
BbI3bIBAJIA AKTUBALIMIO arperaloHHod (yHKIUM TpPOMOOLMTOB, THIEPKOATYJALUIO Ha BCEX JTamax
IUTa3MEHHOTO TeMOCTa3a, CHIDKCHHWE COJep)KaHHWs (QUOPHMHOTEHa M TOBBILICHHE KOHUEeHTpauun POMK
(pacTBOpHMBIE (HOPUH-MOHOMEPHBIE KOMIUIEKCHI) B KPOBH, a TaKXKe yrHeTeHHe (GUOPHUHOIUTHYECKOH U
AHTUKOATYJITHTHOW aKTMBHOCTH IIIa3Mbl KPOBH. Takoe ke CTpecCOpHOE BO3/IEHCTBHE MOCTE MPEABAPUTEILHOTO
30-gHEBHOTO MpHeMa KOHIIEHTPATa, COACPIKallero KPOBb M THCTOJIM3AT U3 PENpPOIYKTHBHBIX OPraHOB Mapaia,
HE BBI3BIBAJIO N3MEHEHHH TOKa3aTeNeil CHCTEMbl TeMOCTa3a 0 CPAaBHEHUIO C MHTAKTHBIMM >KMBOTHBIMH. Ha 30
JeHb IpMeMa KOHLEHTpaTra 0e3 (U3MUecKOW Harpy3KM y KpbIC OBUIO BBIABICHO CHIDKCHHE COJACPIKAHHUS
(¢uOpHHOTeHa B KPOBH, a TAKKE MOBBIIICHHE aHTUKOATYJISHTHON M (MOPMHOINTHYECKOH aKTHBHOCTH IUIa3MBI
KpOBH.

3akmtoueHue: §-yacoBas (hpu3uueckas Harpy3ka BBI3bIBACT pa3BHTHE B CHCTEME IeMOCTa3a KPbIC COCTOSHUS
TpoMOOTHYECKOH roToBHOCTH. [IpeaBapuTenbHOe KypcOBO€ IPUMEHEHHUE MPOIYKTOB MAHTOBOTO OJICHEBOJICTBA
CHIDKAET PUCK Pa3BUTHsI TPOMOOOOpa3oBaHus y Kpbic. [IoBbIIIEHHE a1aiTHPOBAHHOCTH CHCTEMBI TEeMOCTa3a pU
IpreMe KOHIIGHTpaTa 3aK/IIo4aeTcs B CHIDKCHHE cojepkaHus (GHUOpHHOreHa B KpPOBH, ITOBBIILICHUH
AQHTUKOATYJITHTHOU ¥ (PUOPHHONNTHYECKOH aKTHBHOCTH IU1a3Mbl KPOBH Y KpBIC.

REACTIONS OF THE HEMOSTASIS SYSTEM TO SUPRATHRESHOLD
PHYSICAL LOAD IN RATS AND THEIR CORRECTION BY PRODUCTS OF
ANTLER STAG BREEDING

Blazhko A.A., Shakhmatov L.1., Kiselev V.I., Lychova N.A., Vdovin V.M., Moskalenko S.V.,
Girenko D.A., Teryaev V.V.

FSBEI HE Altai State Medical University of the Ministry of Health of the Russian
Federation, Barnaul, FSBI SRI of Physiology and Fundamental Medicine (NIIFFM),
Novosibirsk

Research objective - to assess the state of the hemostasis system in rats under the action of an ultra-threshold
exercise without prior adaptogen administration, and also after the course of taking a concentrate containing
blood and histolysate from the reproductive organs of the maral. Conclusion: The 8-hour physical load causes
the development of thrombotic readiness in the rats hemostasis system. Preliminary course use of products of
antler stag breeding reduces the risk of developing thrombosis in rats. The increase in the adaptability of the
hemostasis system when taking the concentrate consists in reducing the fibrinogen content in the blood,
increasing the anticoagulant and fibrinolytic activity of blood plasma in rats.
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TEMOCTATHYECKHN Y®PEKT ®PUBPUH-MOHOMEPA HA ®OHE ITIPUEMA
AHTHUKOAT'YJISAHTA B OKCIIEPUMEHTE

Bnosun B.M., Momort A.II., llaxmatoB U.U., Tonctokopos N.I'., Opexos /[.A., [lleBuenko
B.O., JIsrueBa H.A., Kucenes B.U.

®OI'bOY BO «Anraiickuil TOCy1apCTBEHHBIN MEIULIMHCKUI YHUBEPCUTET» MUHUCTEPCTBA
3npaBooxpaHeHus Poccuiickoit denepanuu, r. bapnayin, Poccns.

OI'BHY «HUU dusznonorun u pyHIaMeHTaIbHON MeAUITUHED, T. HoBOoCcnOuUpCck, Poccust

Lenpro paboThl SBUIIOCH H3YUYEHHE TeMocTaTuieckoro 3gdexra pudpuH-MOoHOMEpa Ha (OHE TpreMa
naburaTpaHa STEKCUIaTa B SKCIIEPUMEHTE.

Metoabl uccjieioBanusi. B sKkcriepuMeHTe HCIOIb30BANIN KPOIUKOB-CaMIIOB MOpoabl «llnHmmmmay
Maccoil 3-4 kr. Bcem »dKCIEepUMEHTAIBHBIM >KUBOTHBIM DHTEpPAIbHO BBOAWIU  OPAJIbHBII
AHTUKOATYJISTHT — maduwrarpaHa sTekcwiaT B go3ze 15-20 mr/kr. Yepe3 mBa daca mocie Ipuema
AHTHKOATYJISIHTA ONBITHOW TPYIIe B/B BBOAMICS pacTBop pubpuH-MmoHomepa (OM) B moze 0,25 mr/kr
(n=10), xoHTpompHOH Tpynme — 1uianedbo (4 M pacTBOp MOYEBHHBI, COOTBETCTBYIOIIMN ee
KOHITeHTpanuu B pazseneHHoM ®M) (n=10). Uepe3 1 gac nocine BBeaernss ®M u miamnedo KUBOTHBIX
o0eux rpynn 00e300JIMBaIM, UM MPOBOAWIM CPEIUHHYIO JIaapOTOMHIO, HAHOCWIN CTaHJapTHYIO
TpaBMy TMEYEHH M C IIOMOINBIO CTEPHIbHBIX MapieBbIX Cal(ETOK OLEHUBAIN KpPOBOIOTEPIO,
BO3HUKIIYIO B pe3yJbTaTe IMMapeHXWMATO3HOTO KpoBoTeueHHs. PesyabTaThl. [lpeaBapurensHoe
BeeieHne @M rpynme ONBITHBIX JKUBOTHBIX ~NPUBOIWIO K 3HAYUMOMY  YMEHBIICHUIO
MapeHXUMAaTO3HOTO KPOBOTEUEHUS, YTO OTPAKAIOCh B CHUKEHUH 00beMa KpoBomotepH B 3,0 pasa mo
CPaBHEHUIO ¢ rpynmnoi koHTpois (6,2 [2,4+7,6] % OLK u 18,1 [14,3+24,4] % OLIK coOTBETCTBEHHO;
p<0,001). Tarxke HaOIIOMATIOCh YMEHBIIICHHE TeMITa KpoBoroTepu B 1,7 paza (14,3 [8,3+24,3] mr/c u
24,6 [20,7+32,7] wmr/c cootBeTcTBeHHO; p<0,05). JleTambHOCTh KHUBOTHBIX (TpPEKpalicHUE
KHU3HEJCITENbHOCTH O OCTAaHOBKM KPOBOTEUEHHS) B ONBITHOH rpymnme coctaBuna 15 %, a B rpymme
koHTpoIs — 60 %. Ilpu mccnenoBaHuy KOAaryjaorpaMMbl B 00€MX TPyIIax XUBOTHBIX HAOIIOANOCh
MOJTHOE HE CBEpPTHIBAHME IUIa3Mbl KPOBM B TPOMOMHOBOM TecTe, UYTO SABISETCS IOKa3aTeleM
JOCTaTOYHOCTH aHTHKOATYJISHTHOTO ACHCTBHs naOuraTpaHa sTekcuiaata. Kpome Toro, B yKa3zaHHBIX
rpynmnax ObUIO OTMEUEHO HOpPMaJbHOE COJiepKaHHe TPOMOOIMTOB, KOHIIEHTpauus (puOpuHOTEHa,
YPOBEHb PACTBOPUMBIX (UOPHH-MOHOMEPHBIX KOMIDIEKCOB W D-ammepa. IlomyueHHble naHHBIE
CBUJIETENBCTBYIOT 0 Hamuyuu y OM BBIPaXEHHOTO CHCTEMHOI'O TeMOCTAaTHUECKOro 3¢ ¢eKTa npu
HAIMYUH B TIa3Me KPOBH Ja0WraTpaHa — HPsSMOro WHruOuTopa TpoMOuHa. [lpm »TOM mokaszarenn
KOaryJorpamMMbl B TPYTITIE OITBITHBIX KMBOTHBIX YKa3bIBAIOT Ha TO, YTO reMocTatndeckuii ekt ®M
peanusyercs 0Oe3 TOBBIMICHHUS TPOMOOTEHHOCTH IUIa3Mbl KpoBH. 3akiioueHne. OM okaspiBaer
peBepcuBHOE neiicTBue Ha 3(P(deKkT MmpsMoro OpajibHOTO HMHIHOMTOpa TPOMOMHA — Ja0HWraTrpasa.
BrisBnennsiii agdext mMoxer oTtHectH B OyaymeM ®PM K MepCrieKTUBHBIM aHTUAOTAM JaHHOTO
OpabHOTO AaHTUKOATyJISHTA.

HAEMOSTATIC EFFECT OF FIBRIN-MONOMER AGAINST THE
BACKGROUND OF ANTICOAGULANT INTAKE IN THE EXPERIMENT

Vdovin V.M., Momot A.P., Shakhmatov IL.I., Tolstokorov I.G., Orekhov D.A., Shevchenko
V.O., Lycheva N.A., Kiselev V.I.

Altai State Medical University (ASMU), Barnaul, Russia

Institute of Physiology and Fundamental Medicine, Novosibirsk, Russia

The aim of the study was to study the haemostatic effect of fibrin monomer against dabigatran
etexilate in the experiment.

In rabbit experiments it was shown that fibrin monomer at a dose of 0,25 mg / kg exerts a pronounced
haemostatic effect (a 3-fold decrease in blood loss) with a liver injury when using the oral inhibitor
thrombin — dabigatran. The haemostatic effect of fibrin monomer is obviously associated with a
previously unknown (non-thrombin?) mechanism for stopping bleeding. The detected effect can be
attributed in future fibrin monomer to promising antidotes of this oral anticoagulant.
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MNPOI'PECCUPOBAHUE 'EMOKOAT'YJISIHUOHHBIX N
MHUKPOLIUPKYJIITOPHBIX HAPYIIEHU B PA3BUTUU CBETOBOI'O
JECHUHXPOHO3A

Kypxun K., 3no6una O.B., Hukonamkuna A.Jl.

OI'bOY BO «Capartosckuii MY um. B.U. PazymoBckoro» Munsnpasa Poccun

r. Caparos, Poccuiickas @enepanus

Lenp paboThl: W3YyYHUTh BIWSHHE CBETOBOTO JIECHHXPOHO3a Ha pETYJSAIUI0 KpPOBOTOKAa B
MHUKPOLIMPKYJSITOPHOM PycCJIe U CUCTEMY IeMOCTa3a B 3KCIIEPUMEHTE.

Mertonpl uccneaoBaHus. DKCIEPUMEHTHI TIPOBEICHBI B COOTBETCTBHH ¢ XEIbCHHCKON JIeKiIaparueii o
T'YMaHHOM OTHOIIEHHUH K KMBOTHBIM. MOJeIMpOBaHUE CBETOBOTO JECHHXPOHO3a MPOU3BENEHO ITyTEM
(dopMupoOBaHMs B 1a0OPaTOPHHM B HOYHOE BPEMsI CYTOK MCKYCCTBEHHOT'O OCBEILEHHS, CO31aBAEMOTO
JAMIIOH JHEBHOTO CBeTa. MUKPOLMPKYJILIMIO H3Y4Yadd METOIOM JIa3epHOH JOIMIUIEPOBCKON
(roymerpun, g dero ucnonpzoBanu aHanuzatop «JIAKK-OID» (mpoumsBomctso HIIIT «Jlazmay,
Poccus). MccnenoBanue remocTasa ObUIO MPOBEACHO C MCIOJIB30BAHUEM KIOTTHHIOBBIX METOAOB C
MIOMOIIBI0 aBTOMaTH4eckoro koarymnomerpa «Ceveron alpha» (mpousBoactBo Technoclone GmbH,
Austria). [ToxyueHnHsie gaHHBIe 00pabOTaHBl BaPHAITMOHHO-CTATHCTHYSCKUM METOJIOM B IIpOTpamMMme
«STATISTICA 10» («StatSoft», USA).

Pesynpratel. Ha 1-ple cyTKH SKCHIEpUMEHTa MUKPOLUPKYJIATOPHBIC HApPYIICHUsI HE 0OHApy KUBAIOTCS,
32 HCKJIIOYCHHEM YMEPEHHOI'O IOBBILIICHUS MHOTEHHOI'O TOHYCa, YTO, BEPOSATHO, MOXKET OTPa)aThb
Hayvajo peayKIMH HyTPUTHUBHOTO KPOBOTOKA 33 CUET KOHCTPHUKIIMHU HAa ypOBHe Npekanwuisipos. Ha 10-
ble CYTKH OKCIEpHMEHTa HaOJIoAaeTcs CHIDKEHHE Ba3OAWIATHPYIOLIEH aKTUBHOCTH SHIOTENHS,
MOBBIILICHUE MHOI€HHOTO M HEHPOTEHHOTO TOHYCOB, YTO OOYCJOBIMBAaeT CIOBUTH AaMIUIUTY[
[IACCUBHBIX KOJIE€OaHUH U IPUBOAUT K OIPAHNYEHUIO IPUTOKA KPOBH B HYTPUTUBHOE pycio. B cranuio
BPEMEHHOT'O PACCOTJIACOBAHHUA M B CTAJHI0 CTPYKTYPHBIX HapylIEHHH NECHHXPOHO3a HaOII0aroTCs
MIPU3HAKU THIIEPKOAryJISIHUH, YTO, BOSMOXKHO, OOBSICHAETCA CTUMYJISILUCH CHMIATUYeCKOH HEpBHOM
CHCTEMBI, IIOCTYIIJICHUEM B KPOBb CTPECCOBBIX KaTEXOJIaMUHOB M OTpakaeTcs cokpauienuem AUTB.
Ha 21-ple CyTKHM SKCIEpUMEHTa B CTaJIMI0 PETYISTOPHBIX HApyIICHHH HaOMIOAAeTCs CHIKCHUE
nepdy3un 1 o0meld MOIYIALMH KPOBOTOKA 3a CYET YTHETEHHUS KaK aKTHBHBIX, TaK M MACCHBHBIX
MEXaHU3MOB DEryJuuu. Taxke NPOUCXOMUT SAPKO BBIPAKCHHOE YBEIHMYEHHE KOHLEHTPaLUu
¢ubpuHoreHa B KpoBU U cokpamieHue [1B, BepostHO 00yciioBieHHOE TUNEpOUOPHHOTCHEMHUEH U
MOCTYIUIGHHEM B KPOBb TKaHEBOI'O TPOMOOIUIACTHHA.

3akmouenue. Takum  o0Opa3oM, cTaauiiHOE pPa3BUTHE JAECHHXPOHO3a  ACCOLMHUPOBAHO €
[IOTPEANEHTHBIM HapyIIEHNEM MUKPOLMPKYJISILUY U FeMOKOATYJIALIUH.

PROGRESSION OF COAGULATION AND MICROCIRCULATORY DISORDERS
IN THE DEVELOPMENT OF LIGHT-INDUCED DESYNCHRONOSIS

Zhurkin K.I., Zlobina O.V ., Nikolashkina A.D.

Saratov State Medical University

The aim of this study was to study the effect of light-induced desynchronosis on the microvascular
blood flow regulation and the hemostatic system in white rats.

Methods of research. Light-induced desynchronis was modeled by changing the lighting regime in the
laboratory. Microcirculation was studied using laser Doppler flowmetry. The study of hemostasis was
carried out using clotting methods.

Results. It was found that light-induced desynchronosis caused a decrease in perfusion and general
modulation of blood flow due to inhibition active and passive regulatory mechanisms. The signs of
hypercoagulation including an increased concentration of fibrinogen, and reduction in APPT and CT
were also observed.

Conclusion. Development of light-induced desynchronosis caused microcirculatory and hemostatic
disturbances in white rats.
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MNCUXO-ODMOIMOHAJIBHOE HAIIPA’KEHUE KAK MOAYJATOP
TEHEPAJIN30BAHHOM PEAKIIMA CUCTEMBI TEMOCTA3A ITPH
PA3JIMYHBIX CTPECCOPHBIX BO3JIEHCTBUAX

Kucenés B.I/I.l’z, IITaxmatoB I/I.I/I.l’z, bonpapuyk IO.A.I’z, Baosun B.M.l’z, JIpraéBa H.A.l’z,
Hukonaes B.IO.I’Z, Hocosa M.H.l’z, Vnutnna O.M.l’z, Anekceena O.B.l, bnaxko A.A.l,
Mupxko C.B.l, MouceeBa T.F.l, MockajieHKO C.B.l, [latio [.JO.!

'®I'BOY BO «Aunraiickuii rOCYyIapCTBEHHBIN MEIUIIMHCKUN YHUBEpCUTET» MuUH31paBa
Poccun, r. bapnayi, Poccus.

*OI'BHY «HUU ¢usuonornu u GpyHIaMeHTAIbHON MeauIuHb, T. HoBocubupck, Pocens.

Ilems paboTHI: HICCIENOBATH BIMSHUE TICHX0-OMOIIMOHAIHPHOTO KOMIIOHEHTA TTPH ACHCTBHH Pa3IMIHBIX
cTpeccopoB (pusmyeckas Harpyska, HUMMOOWIM3AllMsA, THIEPKATHUYECKas W THUIoOapuueckas
TUIOKCHS, TUTIO- U TUTICPTEPMHUYECKOE BO3JICHCTBUEC) Ha COCTOSIHHE CUCTEMBI TeMOCTa3a y KPBIC.
MeTtoas! uccienoBanus: Bee SKCIIepUMEHTHI BHITONHSINCH Ha KpbIcax-camilax nuHuM Bucrtap (160
oco0eit). 3HaUeHNE CTENIEHU BHIPAXKEHHOCTH BIUSHUS TICHX0-dMOIMOHAILHOTO KOMIIOHEHTA TIPH TOM
WIA WHOM CTPECCOPHOM BO3JCUCTBHHM Ha pEaKIMH CHUCTEMBI TeMOCTa3a OIEHUBAJIOCh IIPHU
[IOCIIEZIOBATEIFHOM YBEIMYEHHH WHTEHCUBHOCTH U TIPOJIOIKUTEIHHOCTH BBIIICTIEPEUNUCICHHBIX
CTPECCOPOB, a TaKXKe TPH OCYIISCTBICHUM CIEMH(PUIECKOr0 CTPECCOPHOTO BO3ACHCTBUSA B
HEMPUBBIYHBIX IS JKHBOTHOTO ycioBusX. KpoBe st mccienoBaHus 3abupaiack cpaszy Io
3aBEPIICHUN CTPECCOPHOTO BO3ACUCTBUS y MPEABAPUTEIHHO HAPKOTU3UPOBAHHBIX KpBIC U3
nedeHouyHoro cuHyca. OleHka ToKa3arelell TeMocTa3a MPOW3BOAMIACH C TOMOINBI0 METOVK,
MIO3BOJISIONIMX HUCCIIE0BATh COCTOSHUE TPOMOOIIMTAPHOIO 3BEHA reMOCTa3a, BHYTPSCHHUN U BHELITHHIMA
IyTh aKTUBAIlUU KOATYJISIIMOHHOTO TeMOCTa3a, KOHEYHBIH ATan oO0pa3oBaHust (GUOPUHOBOTO CTYyCTKa,
COCTOSIHME aHTHKOATYJITHTHOTO 3B€HA TeMOCTa3a, a Takke PHOPHHONIUTUIECKON CHCTEMBI.
Pesynmbrater: [lokazaHo, 94TO CTpeccOpHOE BO3ACHCTBHE, HE BBIXOIAIISE 3a PaMKH 3yCTpecca, BHE
3aBUCUMOCTH  OT TPHUPOILI  Pa3APAKUTEIS  XapPaKTEPHU3YEeTCs]  COMPY>KECTBEHHBIM  POCTOM
cBEpThIBaroIIeH U PUOPHHOIUTUYECCKON aKTUBHOCTH ILIa3MbI KPOBH.

Hannume BBIpa)XKEHHOTO TICHXO-3MOIMOHATBHOTO HAIMPSDKEHUS B XOIE CTPECCOPHOTO BO3IACHCTBUS
XapaKTEpU3yeTCs TeMOCTA3UOJOTUUECKUMH KPHUTEPUSMU JUCTpecca - pPacCcoTIaCOBAaHHOCTHIO B
OTBETHOM PEaKIMu CO CTOPOHBI OTACIBHBIX 3BEHHEB reMocTa3a (YrHETEeHHE MPOTUBO-CBEPTHIBAIOIICH
1  (GUOPUHOIMTHYECKOW AaKTUBHOCTH Ha (OHE THUIEPKOATYIISIHNH), TMOSBICHUEM TPU3HAKOB
TPOMOWHEMHHN U BHYTPHUCOCYIUCTOTO CBEPTHIBAHUS.

3aximoueHue: TakuMm 00pa3oM, HAIMYKME TCHXO-dMOIMOHATBHOTO HANPSDKEHUS B XOJIE BO3JCHCTBHSA
TOTO WM WHOTO (pakTopa BHEIIHEH Cpeasl MOXKHO paccMaTpuBaTh B KadecTBE MOJIYISATOpa
TEeHEPATM30BAHHON PEaKIMU CHCTEMBI TeMOCTa3a B OTBET Ha CTpecC. YBEIMUYEHHE BBIPAKCHHOCTH
TICHX0-AMOIMOHATBFHOTO CTPECcCca MPUBOAUT K HAPACTAHUIO JAU3AANTUBHBIX MPOSBICHUN CO CTOPOHBI
CHCTEMEI FeMOoCTas3a.

PSYCHO-EMOTIONAL STRESS AS A MODULATOR GENERALIZED REACTION
OF THE HEMOSTATIC SYSTEM IN DIFFERENT STRESS EFFECTS

Kiselev V.I.l’z, Shakhmatov I.I.l’z, Bondarchuk Yu.A.l’z, Vdovin V.M.l’z, Lycheva N.A.l’z,
Nikolaev V.Y.!?, Nosova M.N."?, Ulitina O.M.', Alekseeva O.V.!, Blazhko A.A.!, Mirko
S.V.l, Moiseeva T.G.l, Moskalenko S.V.l, Shatillo G.Y.!

'FSBEI HE Altai State Medical University of the Ministry of Health of Russia, Barnaul;
*FSBI SRI of Physiology and Fundamental Medicine (NIIFFM), Novosibirsk, Russia

There was influence of psycho-emotional component by the action of various stressors (physical
exercise, immobilization, hypopressure and hypercapnic hypoxia, hypo- and hyperthermic effects) on
the hemostatic system in rats.

The presence of psycho-emotional stress during the exposure to a particular environmental factor can
be considered as a modulator generalized reaction of the hemostatic system in response to stress.
Increase in the severity of psycho-emotional stress leads to an increase disadaptive manifestations on
the part of the hemostatic system.
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OIIEHKA TEMOCTATHYECKOT O MIOTEHIIUAJIA ITYIIOBUHHOM KPOBH Y
HOBOPOXJIEHHbBIX METOJOM TPOMBOJJIACTOI'PA®UN

Ky3bmenko I'.H., [Tonosa 1.I"., Hazapos C.b.

OI'BY «MsB HUN M u 1 um. B.H. I'opoakosa» Munsnpasa Poccun, r. IBanoso, Poccus

[IpoBeneHa OIeHKa TeMOCTATHYECKOTO MOTEHIIMANA ITyHOBUHHONW KPOBH HOBOPOXKICHHBIX C
MO3UIMN B3aUMHOI'O BIMSAHUS KJIETOYHOIO U IJIa3MEHHOTO KOMIIOHEHTOB B II€JIbHON KPOBHU.
Ob6cnenoBano 21 HEIOHOIIEHHBIX HOBOPOXJIEHHBIX, TPYIIy CpaBHEHUS cocTaBuian 10
JIOHOLICHHBIX HOBOPOXKJEHHBIX C (DU3MOIOTMYECKMM TEUYEHHUEM OEpEeMEHHOCTH y MaTepH.
W3mepeHne nmapaMeTpoB CTaOMIN3UPOBAHHON IIUTPATOM IYNOBHHHOW KPOBH MPOBOIMIN Ha
tpombo3tacrorpade TEG 5000 ("Haemoscope Corporation", CIIIA).

Ilo nmaHHBIM HcCCIeOBaHUI BBIABIEHO, YTO B IIYIIOBUHHOM KpPOBM Yy HEIOHOIIEHHBIX
HOBOPOXKJICHHBIX, BpeMs HAayaJIbHOW AaKTHBAalMKM oOOpazoBaHWs TpomMOumHa R (MuH)
MIPOJIOHTUPOBAHO, MO CpaBHeHHIO ¢ JoHomeHHbIMU (p<0,001). Kuneruka yBenuueHus
npouHoctu cryctka (K) m ckopocts pocta ¢uOpuHOBOM ceTu (Yroa o,) CyLIECTBEHHO HE
OTIMYAINCh. MakcuMallbHasi aMIUIUTYyAa B IyHOBUHHOM KPOBHM y HEJOHOIIEHHBIX JeTel
CHIDKEHA, YTO SIBIISICTCS, BEPOSTHO, CIEACTBHEM AUCHYHKIMH TPOMOOIIMTOB WM CHUKCHUS
ux komuyectBa (p<0,001). Bpems noctmwxkenuss MakcumanbHOM ammuutynsl (TMA) e
n3MmeHneHo. [IpouHocts oOpasoBaBmierocs crycrka G (dyn/cm2) u ero snmactuanocts E (d/sc)
y HEJOHOIIEHHBIX AeTel Hmke, ueM y moHomeHHbX (p<0,001). Jluzuc cryctka Ha 30-oit
MUHYTE HEe n3MeHeH. OTMEUeHO CHIDKCHHE MHJIEKCa KOaryJysiuy B 1,7 pa3a y HETOHOIIEHHBIX
JieTeil B CpaBHEHUU C JOHOILIEHHBIMU HOBOPOXK/IEHHBIMHU.

Ha ocHOBaHMM TIPOBENCHHBIX HCCIEJOBAHWH OTMEYEHO, 4YTO Yy HEIOHOIICHHBIX
HOBOPOXKJICHHBIX B IIyIOBUHHOW KpPOBM HMEIOT MECTO: CHIKEHHE (PYHKIMOHAIBHOM
AKTUBHOCTH TPOMOOIIMTOB U IMPOYHOCTU OOpa3yIOLIUXCA CTYCTKOB, YTO COIPOBOKIACTCS
0osiee HU3KMM Te€MOKOAryJILIHOHHBIM MOTEHLUAIOM IYyIOBUHHOW KpOBH Yy 3TUX JeTei, a
TaK)K€ CHW)KCHHE WHJEKCAa KOATyJSIMH, KOTOPBIM OTpa)kaeT CABHI TE€MOCTAaTHYECKOTO
0anaHca B CTOPOHY THIIOKOAryJISAILUH.

EVALUATION OF HEMOSTATIC POTENTIAL OF UMBILICAL CORD BLOOD
IN NEWBORNS BY THROMBOELASTOGRAPHY

Kuzmenko G.N., Popova I.G., Nazarov S.B.

Ivanovo Research Institute of Maternity and Childhood, Ivanovo, Russia

An evaluation of the hemostatic potential of the cord blood of newborns was made from the position
of mutual influence of the cellular and plasma components in whole blood. 21 premature newborns
were examined, the comparison group consisted of 10 full-term newborns with a mother's
physiological pregnancy. Measurement of the parameters of catabolic-stabilized cord blood was
performed on a TEG 5000 thromboelastograph ("Haemoscope Corporation", USA). According to the
research, it was revealed that in umbilical cord blood in premature newborns, the coagulation time R
(min) was prolonged, compared with the term infants (p <0.001). The kinetics of the increase in the
strength of the bunch (K) and the growth rate of the fibrin network (angle a,) did not differ
significantly. The maximum amplitude in cord blood in preterm infants is reduced, which is probably
due to platelet dysfunction or a decrease in their number (p <0.001). The time to reach the maximum
amplitude (TMA) has not been changed. The strength of the clot formed G (dyn / cm2) and its
elasticity E (d / sc) in premature infants is lower than in the term infants (p <0.001). Lysis of the clot at
the 30th minute is not changed. A decrease in the coagulation index was observed in 1.7 times in
premature infants in comparison with full-term newborns. Based on the studies conducted, it was
noted that preterm infants in cord blood have a decrease in the functional activity of platelets and the
strength of the resulting clots, which is accompanied by a lower hemocoagulation potential of
umbilical cord blood in these children, as well as a decrease in the coagulation index, which reflects
the shift of the hemostatic balance towards Hypocoagulation.
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SHAYUMOCTD JJABOPATOPHBIX TECTOB 'EMOCTAS3A ITPH
3ABOJIEBAHUSAX IEYEHU

Kypkuna N.A.

OI'AOY BO Ilepssiit MI'MVY um. U.M. CeuenoBa Munsapasa Poccun (CeueHoBCKUI
YHuusepcurer), . Mocksa, Poccuiickas Deaeparmst

M3MeHeHHss B CUCTeME TeMOocCTa3a y NaIMeHTOB ¢ 3a00JeBaHUSAMH IEYEHU 3aTparuBaroT
MEPBUYHBIA COCYIUCTO-TPOMOOIIUTAPHBIN TeMOCTa3, MPOKOATYJISIHTHBIE M AHTUKOATYJISTHTHBIE
MEXaHU3MBbI, a Takke (QuOpuHonmm3. B  mabopaTopHBIX  aHaNMM3aX  BBIABISICTCS
TPOMOOLIUTOTICHHSI, CHIDKEHHE TUIa3MEHHBIX (DaKTOpPOB  CBEPTHIBAHUS, 3HAUUTEIHBHO
BBIPAKECHHBIA MPOKOATYISHTHBIN nucOananc (cootHomenue ¢akropa VIII u mporenna C),
KOTOPBI pAacliEHWBAETCsl Kak NpUOOpeTEéHHOe mpoTpoMOOTHUecKoe cocTosHue. [Ipu 3Tom
(¢ubpuHOIN3 OCTAETCS HOPMAIBHBIM WIIM €r0 aKTUBHOCTh IOBBILIACTCS.

3HAYUMOCTD JIOKAJbHBIX JTAOOPAaTOPHBIX TECTOB reMOCTa3a MpH AUATHOCTUKE HApYIICHWN B
cuUcTeMe remocrasa-puOpruHOIN3a y OOJBHBIX C 3a00JIEBaHUSMU II€UYEHU B IOCIETHEE
NECATUIIETUE CYIIECTBEHHO CHM3MIACh. CTaHIapTHBIE TECTHI KOAryJISIUA HE KOPPETUPYIOT C
YaCTOTOM U TSHKECTHIO TEMOPPArMyecKux U TPOMOOTUUYECKUX OCTIOKHEHUH y JaHHOM IpyIIbl
MAIMEHTOB U B HACTOSAIIEE BpeMsi HE CUYUTAIOTCS MPOTHOCTHYECKU 3HAYUMBIMHU.
KommuiekcHyto oneHky mpoliecca (OpMUPOBAaHUS M JIM3MCA CTyCTKa IO3BOJISIET MPOBECTU
TpoMboanacrorpamma (TOI') - uHTErpanbpHBINA J1aOOPATOPHBIA TECT, BKIIOYAIONIUN aHaIHU3
BCEX KJIIOUEBBIX 3JIEMEHTOB I'€MOCTa3a, IyTEM HCCIIEIOBaHMS BS3KO-3JACTHUECKUX CBOMCTB
TpoMba. M3menenus nokazareneit TOI' y O0npHBIX ¢ 3a00JI€BaHUSIMH TEUEHU CIIEHUGUIHBI U
OTPaXXKaIOT TAXKECTh HEOCTATOUHOCTH (PYHKIIMH MEYEHHU.

SIGNIFICANCE OF LABORATORY TESTS OF HEMOSTASIS AT LIVER
DISEASES

Kurkina I. A.

[.M. Sechenov First Moscow State Medical University of the Russian Ministry of Health
(Sechenov University) Moscow, Russian Federation

The changes in system of a hemostasis of the patients with liver diseases involve the primary
vasculary vascular-platelet hemostasis , procoagulant and anticoagulating mechanisms, and
also fibrinolysis. In laboratory analyses thrombocytopenia the reduction of plasma factors of
coagulation, the significant procoagulant disbalance (the ratio of a factor of VIII and a protein
C) that is regarded as acquired prothrombotic condition are detected. Thus the fibrinolysis
remains normal or its activity increases.

The importance of the local laboratory tests of a hemostasis in the diagnostics of disorder
(disturbance) of the hemostasis fibrinolysis system of patients with liver diseases decreased
significantly in the last decade. Standard coagulation tests don't correlate with a frequency and
gravity hemorrhagic and trombotic complications of the given group of patients and are not
considered as prognostically significant. The complex estimation of the process of the
formation and the lysis of blood clot allows to undertake thromboelastography (TEG) integral
laboratory test including the analysis of all of the key elements of hemostasis by means of
the examination of viscosity and elasticity properties of a thromb. Changes of the indexes of
the TEG of the patients with liver diseases are specific and reflect the gravity of insufficiency
of the liver functions.
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COCTOSIHUE CUCTEMBI TEMOCTA3A IIPU I''TYBOKOM TMIIOTEPMUM Y
KPBIC

JIerueBa H.A., lllaxmaroB N.U., Cenos A.B., Makymikuna J[.A.

®I'bOY BO «Anraiickuii rocyapcTBEHHBIN MEAUIIMHCKUI YyHUBEpcUTET» MuH3pasa PO, r.
bapnayn, Poccus. ®I'BHY «HUU dusznonorun u pyHIaMEeHTaTbHON MEIUITUHBIY, T.
Hosocubupck, Poccus.

Lenb paGoThI: OLEHUTH COCTOSIHUE CHCTEMbI T'€MOCTa3a KpBIC MPU JOCTHKEHHH TIIyOOKOM
CTENEHU TUIIOTePMHUU. METOoAbl MCCIENOBaHMs: B HCCIEAOBAHUM MCIIOJIb30BAINCH KPBICHI-
camubl JuHuM Bucrap (15 ocobeif). MMmepcroHHass runoTepMusi MOJIIUPOBANACh MyTeM
MOTPY’KEHUS KUBOTHBIX, HAXOISIIUXCS B MHIMBHIYATbHBIX KJIETKAaX B BOJAY TEMIIEPATypOM
5°C, npu temnepatype Bo3zxayxa 7°C. Cpa3y mocie HpeKpaleHHs OXJIaXJIeHHs 3a0upann
KpOBb U OLIEHHMBAJIM COCTOSIHUE CHUCTEMBI reMocTa3a. Pe3ynbTaThl: TOCTHXKEHHE IIyOOKOMH
CTETIEHU TUIOTEPMHUU XapaKTEepU30BAIOCh 3HAUYMMBIM TOBBILIEHHEM arperaloHHON
akTUBHOCTH TpomOoruToB B 8,5 pa3z (p>0,05). Takke HaOMIOAAIOCH TOSBJICHUE B KPOBHU
MapKepoB TPOMOMHEMHUHM M YIHETCHHE AaKTUBHOCTH (UOPHHOIUTHUYECKOM CHUCTEMBI Kak IO
JAHHBIM TECTa CTIIOHTAHHOTO JIM3uca 3yro0yauHoB (B 3 pasza, p>0,05), Tak U npu aHanu3e
nokazarenss ML Tpom0OoasiacTorpaMmbl, XapaKTEpH3YIOIIEro MPOLEHT JM3HMCa CryCTKa.
Kpome Toro, ObIJI0 YCTAHOBJIEHO Pa3BUTHE TMITIOKOATYJISIIMOHHBIX CIIBUTOB HAa BHYTPEHHEM H
BHEILHEM IyTSX CBEPTHIBAHMs. 3aKIIOYEHUE: JTOCTHKEHHE TIyOOKOH CTeNeHHM TMIOTEPMUU
COIIPOBOKIAETCSl PAa3BUTHEM THIIOKOATYJISIIMOHHBIX HM3MEHEHWH, Ha (oHEe TMOsSBICHUS B
KPOBOTOKE  MAapKepOB  COCTOSHMSI ~ TPOMOOTHYECKOM T'OTOBHOCTM M YBEIMYEHHUH
arperanoHHON aKTHBHOCTH TPOMOOIIMTOB.

REACTIONS OF THE HEMOSTASIS SYSTEM TO SUPRATHRESHOLD
PHYSICAL LOAD IN RATS AND THEIR CORRECTION BY PRODUCTS OF
ANTLER STAG BREEDING

Lycheva N.A., Shakhmatov L.I., Sedov A.V., Macushkina D.A.

FSBEI HE Altai State Medical University of the Ministry of Health of the Russian
Federation, Barnaul, FSBI SRI of Physiology and Fundamental Medicine (NIIFFM),
Novosibirsk

Objective: to assess the state of the hemostasis system in rats when a deep degree of
hypothermia is achieved. Methods of investigation: male Wistar rats (15 individuals) were
used in the study. Immersion hypothermia was modeled by immersing animals in individual
cells in water at a temperature of 5 © C, at an air temperature of 7°C. Immediately after the
termination of the cooling, the blood was evaluated and the condition of the hemostatic
system was evaluated. Results: achievement of a deep degree of hypothermia was
characterized by a significant increase in platelet aggregation activity by 8.5 times (p> 0.05).
Also, the appearance of thrombinemia markers in the blood and the inhibition of fibrinolytic
system activity were observed both in the spontaneous lysis of euglobulins (3-fold, p> 0.05)
and in the analysis of the thromboelastogram ML index characterizing the lysis percentage of
the clot. In addition, the development of hypocoagulant shifts on the internal and external
ways of coagulation was established. Conclusion: the achievement of a deep degree of
hypothermia is accompanied by the development of hypocoagulant changes, against the
background of the appearance in the bloodstream of markers of the state of thrombotic
readiness and an increase in the aggregation activity of platelets.
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TEMOKOAT YJIAIIMOHHBIA CTATYC BOJIbHBIX CUCTEMHOM KPACHO
BOJTYAHKOMN HA ®OHE NIYJIbC-TEPAIINU

Macuna U.B., Bunorpagos A.A., 3ambeinuisie A.B., EmManyiinosa H.B.

®I'BOY BO «SpocnaBckuii rocy1apCcTBEHHBIN MEAULIMHCKUN yHUBEpcUTET» M3 PD,
Spocnasnw, Poccust

Hens pa6orsl. M3yuynTh M3MEHEHUS B CHUCTEME T'€MOKOAryJSIUN Y OOJBHBIX CHCTEMHOH KPacHOM
Bomuankoi (CKB), momydaromux mera-a03s1 Tirokokoptukocteponion (I'KC).

Marepuausl u MmeToabl. Kypc nmynbc-tepanuu 0611 nposened 18 6onpapiM CKB. [pu onpenenenuun
akTHBHOCTH mcnons3oBanuchk mkaiasl SLAM, SLEDAI, ECLAM. MeToasl ncciaeIoBaHUA COCTOSHUS
KOaryJIAIAOHHOTO 3BEHA TeMOCTa3a BKIIOYAH: OIpeAeieHne aKTHBUPOBAHHOTO YaCTHYHOTO
TpomboriacturoBoro Bpemenu (AUTB), pomOunoBoro Bpemenu (TB), mpoTpoMOHHOBOTO BpeMEHU
no KBuky, koHIIeHTpanun (puOpUHOTEHA, PACTBOPUMEIX (PHOPUHMOHOMEPHBIX KoMmIuiekcoB (POMK),
J-mamepa, aktuBHOCTH AT 111, cucremsr mpotenHa C, pUOPHHOIUTHIECKON CHCTEMBI KPOBH.
PesyabTarel. HcnonszoBanu Beenenne 1000 Mr MeTHINpeTHU30I0HA B/B KamnelnbHO | pa3 B JeHb B
TeyeHue 3-x aHed ¢ HazHaueHueM 1000 mr L[®D B/B kamenpHO BO 2-0i AeHb Tepanuu. MccnenoBanue
reMocTasa npoBodwiId B 1-biif u 14-bplif neHB MOCIE OKOHYAHMs Tepanuu. B mepBble CyTKu mocie
MPOBEACHNSA Kypca MyJbC-TEPAllMd CO CTOPOHBI KOATYJSIMOHHOTO TEMOCTa3a OTMEuYeH psij
u3MeHeHHit. VIMenu MecTo: 3HAUMTENIbHBI i J0CTOBEPHBIT pocT ypoBHs POMK (5,97 + 0,25 x 107
/mu 9,18 0,21 x 107 r/n, p <0,01) u pudpunorena (3,37 + 0,4 r/m u 36,11 + 0,43 v/m), p < 0,01;
yTHeTeHue croHTanHoro Gpudpunommsa (8,60 + 0,75% u 4,28 + 1,56%, p < 0,05), poct AUTB (107,19
+5,27% n 142,7 £ 8,15, p < 0,01), TB (105,11 £ 2,18% u 128,63 £ 5,14%), p < 0,01, xoHIIEHTpaIUsI
[N® y Bcex nmanuentoB 6oaee SO00ur/mu. Habmronanocs camxkenne aktuBHOcTH Kak AT 11T (96,15 +
4,03% un 88,03 + 13,06%, p > 0,05), Tak u nporeuna C (1,157 £ 0,06 u 0,99 + 0,06, p > 0,05. Ha 14
CyTKM TOcCJIe Iyjibc-Tepanuu KoHueHTpauuss POMK nocToBepHO CHH3WIACE IO CPaBHEHUIO C
MCXOJHOM, XOTS ¥ IPOIOJIKAIA IPEBBIIIATS HOPMaTbHbIe 3Hauenus (5,97 £ 0,25 x 107 r/m u 4,31 +
0,23 x 107 1/, p < 0,05). YpoBeHb (pUOPHUHOreHa TOCTHT MEPBOHAYATBHOTO mokasarenst (3,37 + 0,43
r/mnu 3,90 £ 0,23 r/1, p > 0,05). Konnenrpanus JI-nuMepa y BceX OOIBHBIX OCTAJACh BBIIIEC HOPMBI.
3nauenus AIITB u TB paBusanuce coorBerctBenHo 107,19 + 5,27% u 105,7 = 9,15%, p > 0,01;
105,11 + 2,18% u 109,65 £ 5,04%, p > 0,01. OrmMeuanach TEHIEHUUS K POCTY CIOHTAHHOTO
dubpuHonm3a u aktuBHOCcTH AT III. HaGmrogamocs manpHeiIIee CHIDKEHHE aKTHBHOCTH TTpoTenHa C
(1,157 £ 0,06 u 0,87 £ 0,03, p < 0,05).

3akawuenne. [lposeacnue mynbc-tepanuu O0onbHbIM CKB ¢ BBICOKOW CTENEHBIO AKTHBHOCTH
3a00/IeBaHUs BBI3BIBACT yCYTyOJIeHHE TPOMOO(MMIMYECKOTO COCTOSHHS, UMEIOIIETOCs H3HAYaIbHO,
YTO TIOBBIIAET OMACHOCTh pa3BUTUS TPOMOOTHYECKMX OCTOXHEHHH. llodydeHHble pe3yapTaThl
MO3BOJISIIOT TOBOPUTH O HEOOXOJUMOCTH NMPUMEHEHUS aHTUKOATYJISHTOB NMPH HAa3HAYCHHU BBICOKUX
103 I'KC u 11®.

HEMOCOAGULATION STATUS OF PATIENTS WITH SYSTEMIC LUPUS
ERYTHEMATOSUS ON THE PULSE-THERAPY

Masina I.V., Vinogradov A.A., Zamyshlyaev A.V., Emanuilova N.V.

State Medical University, Yaroslavl, Russia

The effect of high doses of glucocorticosteroids and cytostatics on the clinical and haemostasis
parameters in patients with systemic lupus erythematosus (SLE) was studied. The study of hemostasis
parameters was carried out on the 1 and 14 th day after pulse therapy. In patients with SLE under the
action of cytokines, the vascular endothelium acquires an "activation" status, causing the occurrence of
a prethrombotic state of the hemostatic system. Based on the study, a conclusion was drawn on the
worsening of the thrombophilic state, which was present initially in patients with SLE. The results
obtained suggest that anticoagulants should be used when high doses of glucocorticosteroids and
cyclophosphane are prescribed.
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AHAJIN3 UMMYHOJIOT'MYECKOI'O IMTPO®UJIA U TOJIUMOP®HbBIX
BAPUAHTOB I'EHA IL-15R-AJIb®A TPEHUPOBAHHOT'O U
JAETPEHUPOBAHHOI'O OPTAHU3MA

Macnennukona FO.JIL.

Pe16MHCKMIA TOCY TapCTBEHHBIN aBUAIIMOHHBIN TEXHUYECKUH YHUBEPCUTET UMECHH
I1.A.ConoBnéBa, Priounck, Poccust

Lenbio nccnenoBanus ObUIO M3YyYUTh OCOOCHHOCTH MOMMMOpGHBIX BapuaHTOB TeHa IL-15R-ambda,
0a30BBIE TapaMeTphl KIETOYHOTO W TYMOPAIFHOTO MMMYHHTETa Y BBICOKOTPEHHUPOBAHHBIX (CTaXK
3aHATHH B BHAAX crHopTa a’poOHo¥ HampaBimeHHocTH 10,7+5,2 mer) MyXxuwH u keHIUH (n=31),
AKTUBHO TOJYyYarollMX CHEeNHaJIbHYI0 HArpy3Ky M TPEeKpaTUBLIMX pPETYJIApHbIE TPEHHPOBOYHBIE
3aHATHA Oojee ABYX JeT Haszaig. MeToabl HcClefoBaHUs. Y BCEX HCIBITYEMBIX ONpeAessud
MMMYHOJIOTHYECKHE XapaKTEePUCTHUKH B BEHO3HOW KPOBH METOJIOM TMPOTOYHOH ITUTOMETPUU Ha
nazepHoM nutodmoopumerpe FACS — Kamubyp (pupmbr Bokron-JlukkuucoH), Beiaencnue JJHK
MPOBOJWIN C Ucofib3oBaHueM KomiuiekTa peareHToB [IPOBA-T'C-I'EHETUKA. 3amensl 0 AMHOYHBIX
HYKJIEOTHJIOB OIIPENENSsUTH C TIOMOIIBI0 JieTeKTrpyrolero ammumdukaropa T-96 (3A0 «HIID JHK-
Texnomorus», Poccus). Pe3ynbrarel. AHanm3 UMMyHOTpaMM YKa3bIBaeT Ha HANPsDKCHHE WMMYHHOMN
3alUTHl Y aKTUBHBIX CIIOPTCMEHOB M ONITUMHU3AIUIO COCTOSHUS HMMYHOJIOTHYECKOW PE3UCTEHTHOCTH
y JEeTpeHHpPOBaHHBIX Juil. Kpome TOro, oOHapyXeHBl TeHAEpHbIE OTIUYMS B pealTH3alud Kak
KJIETOYHOTO, TaK W TyMOpPaJbHOTO KOMITIOHEHTOB HWMMYHHOTO OTB€Ta. Y JKEHIIMH OCHOBHEIC
rapaMeTpbl HMMYHOTPaMMBI B TPyIIax MEHbIIIE OTIMYAIUCh OT KOHTPOJIS B CPABHEHUH C TAKOBBIMH Y
MY>K4YMH. AHamM3 ajuleIbHOTO  COCTaBa MONMMMOpPQHBIX MapkepoB reHa IL-15R-anega
CBUETEIHCTBOBAJT O TOM, B TPYIIIIe BRICOKOTPEHUPOBAHHBIX JKEHIIWH JIOCTOBEPHO Yallle BCTPEUALTCS
retepo3uroTHeii  BapuaHT (AC) Tak Ha3sIBaeMOro «reHa BBIHOCHHBOCTH» IL-15R-ambda.
3akmoueHrne. MOXXHO TPEANOJIOKHUTE CBA3b Mexkay HanmmuneM AC BapuanTa reHa IL-15R-ambda u
HEBBICOKOH (B mpenenax pedepeHCHOTr0 WHTEpPBaNa) aKTHBHOCTHIO MMMYHOJOTHUYECKOW 3allUTHI y
BBICOKOTPECHHUPOBAHHBIX JKCHIWH C JUTUTEIIEHON CIOPTUBHON Kapbhepol B BHUIAX CIIOpPTa a’poOHOMH
HampaBlieHHOCTH. I, HampoTuB, MeHbmas BcTpedaeMocTh Bapuanta AC rena IL-15R-ambda y
MY>KYMH COIPOBOXIACTCS AaKTUBALMed HMMMYHOJOTHMYECKOM 3amuThl (B mpenenax pedepeHcHOro
WHTEpBaja) 3a CYET TYMOPAIBHOTO 3BE€HA, HAa YTO YKa3bIBAIOT UMMYHOPETYJISITOPHBIA WHIEKC, YUCIIO
B-1uM@onuToB, MOHOLIMTOB M MMMYHOTJIOOYJIMHOB B BEHO3HON KPOBH MYXYHH IPH JITUTEIBHBIX
a’pO0HBIX HAarpy3Kax OOJIBIION HHTEHCHBHOCTH.

AN ANALYSIS OF THE IMMUNOLOGICAL PROFILE AND POLYMORPHIC
VARIANTS OF THE IL-15SR-ALPHA GENE OF A TRAINED AND DETRENDED
ORGANISM

Maslennikova YU.L.

Rybinsk state aviation technical university of a name of P.A.Solovyyov, Rybinsk, Russia

The aim of this study was an analysis the features of the polymorphic variants of the IL-15R-alpha
gene, the basic parameters of cellular and humoral immunity in highly trained (10.7 + 5.2 years of
experience in aerobic sports) of men and women (n = 31) and stopped regular training sessions more
than two years ago. Methods of research. All subjects were assessed for immunological characteristics
in venous blood by flow cytometry on a FACS-Calibur laser cytofluorimeter (Bacton-Dickinson firm.
Replacement of single nucleotides was determined with the help of a detecting DT-96 amplifier (ZAO
NPF DNA-Technology, Russia). Results. Analysis of immunograms indicates the strain of immune
defense in active athletes and the optimization of the state of immunological resistance in detainees. In
women, the main parameters of the immunogram in the groups differed less from the control in
comparison with those of the young men. An analysis of the allelic composition of the polymorphic
markers of the IL-15R-alpha gene indicated that the heterozygous variant (AC) of the so-called
"endurance gene" is more likely to occur in the group of highly trained women with greater sports
experience. Conclusion. We can assume a connection between the presence of the AC version of the
IL-15R-alpha gene and the low (within the reference interval) activity of immunological protection in
highly trained women with a long-term sports career in aerobic sports.
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B3AUMOCBA3b JUCOYHKIHNH ITOYEK U JTUCO®YHKIUU DHAOTEJUSA ITPU
XPOHUYECKOMW CEPJAEYHOM HEJIOCTATOYHOCTH

Marnxkesnu C.A., bensckag M.N.

PHIIL] «Kapauonorus», r. Munck, Pecriy6nuka benapychb

Heab uccaenoBaHusi: OICHUTH B3aMMOCBS3b AUCHYHKIMU MOYEK M AUCOYHKUUH SHIOTEIUS TPH
XPOHHYECKOH cepreunoit HemoctatouHocTu (XCH).

Marepuana U metoabl. O6cienoBano 130 mamumenToB ¢ XCH ILIII ®K wumemudeckoro reHesa
(cpennnti Boszpact 60,5+7,2 rona). IlanmenTs! ¢ 3a001€BaHUSAME TTOYEK U SHAOKPUHHON MATOIOTHEH B
HCCIIEIOBAHNE HE BKIIIOUEHBI. YJIBTPa3BYKOBOE HCCIIE0OBaHUE CEp/lla IPOBEIEHO Ha anmnapare Vivid—
7, ¢pakuus BeiOpoca neBoro xemynouka (OB JIXK) cocraBuma 50,9+7,68%. YpoBens mucraruna C
OTIpeNeNsuld C WCIoJIb30BaHWeM HabopoB Randox (mopma mo 1,05 wr/m), ypoBenp anbda-1-
MUKporinoOyimHa (A1M) B Moue - METOOM HpSAMOro TBepA0(}ha3HOr0 HMMYHO(DEPMEHTHOTO aHaIh3a
C WCIIONIb30BaHUEM TMapbl MOHOKIOHANBHBIX aHTHTEN MDA-AIM (HOpMma mo 10 wmr/m). CkopocTth
kiyOoukoBoii  punbprpanuun (CK®) mo mmcraruny C  paccuutbiBaim 1o  Qopmyne: CKd=-
4,32+80,35/uucratun C. HccnemoBanue Ba3OMOTOPHOH (YHKIMH SHAOTENHsS MPOBOIWIOCH TIO
metony D.S.Celermajer, ckopoctu pacmnpoctpaneHus myibcoBoit BomHbl (CPIIB) - ¢ momomipro
KOMITBIOTEpHOTO KoMIuiekca «Mmmekapa-M” (Hopma mo 10,2 m/c).

Pesyabratpl. CK® mo mucratnry C cocraBuia 83,65+11,76 mur/mun/1,73 Mm% Cumkenne CKO
orMmevanoch y 63,8% mamuentoB. Y 91,7% manueHTOB OoTMEYaaoch HapyIIeHHE Ba3OMOTOPHOM
(YHKUMHU 3HOOTENHs], YTO HPOSIBISUIOCH HEAOCTaTOYHOH Ba3oAujaTaniell B OTBET Ha PEaKTHBHYIO
THIIEPEMHIO, a TAKKE €€ OTCYTCTBHEM (26,5% manueHToB), HATMYUEM Ba30KOHCTPUKTOPHON peakLuu
(18,9 % mammenTtoB) w  TypOymeHTHocThi0o moTtoka (11,4%  OGompeBIX). Koaddumuent
YYBCTBUTENBHOCTH IUIEYEBOW apTepuM K HANPSHKEHWIO cABUTa Obul HIbke HopMbl (p<0,05).
HuchyHkuns 3HOOTENNs, B 3HAUNTENLHON CTEIICHHU CBSI3aHa C MOBBIIICHUEM XKECTKOCTH apTepuid. Tak,
y 52 (39,4 %) manueHTOB pErucTpPHpOBAJICSA MOBHIIEHHBIH ypoBeHb CPIIB. VYV mammentoB c
NpU3HAKAMH JTUCQYHKIUH TTOYEK BBISBICHA 3aBUCHMOCTh Mexay nucratuHoM C u Tsbrkecthio XCH
(R=0,49, p<0,01), mucratuaom C u CPIIB (R=0,43, p<0,01), uucratuaom C u ®B JIK (R=-0,86,
p<0,001), AIM u xo3punMeHTOM YYBCTBUTENBHOCTH IIJICUYEBOI apTepuUu K HAIPSDKEHUIO CIBUTA
(R=0,42, p<0,01), A1M u crkopocTHBIM TIOKa3aTeneM auchyHkuuu s3ugorenus (R=0,45, p<0,01), uro
MOIATBEP)KAACT 3aBHCUMOCTb MEXKAY IOKa3aTeIsiMU IUCQYHKUMH >HAoTenus, Tsokectbio XCH u
BBIPKEHHOCTBIO IPOTEUHYPUH, U3MEPEHHOH 1o conepxanuio A1M B Moue.

3akmoyenne. Y marmuenToB ¢ XCH wumemudeckoro TreHe3a TpPHU3HAKKA JUCHYHKIIAHA IOYEK
orpeAenstoTcs Ha (oHe TUCPYHKINU SHIOTEIHS U IOBBIIIEHHOW apTepHaTbHON KECTKOCTH.

CORRELATION BETWEEN RENAL AND ENDOTHELIAL DYSFUNCTION IN
CHRONIC HEART FAILURE

Matskevich S.A., Belskaya M.1.

Republican Scientific and Practical Center “Cardiology”, Minsk, Republic of Belarus

A total of 130 patients with NYHA class II and III ischemic CHF have been examined (mean-age
60.5+7.2 y.0.). Cystatin C was measured using Randox kits (normal to 1.05 mg/L), and ELISA was
used to obtain urinary alpha-1-microglobulin (A1M) using monoclonal antibodies IFA-A1M (normal
to 10 mg/L). Glomerular filtration rate (GFR) was defined by the formula: GFR= -4.32+80.35/cystatin
C. Endothelial vasomotor function was measured using D.S. Celermajer method whereas pulse wave
velocity (MWYV) was obtained using Impekard-M software (normal to 10.2 m/sec).

A correlation between renal dysfunction values (cystatin C and A1M), CHF severity (CHF NYHA FC,
LV EF) and endothelial dysfunction (p<<0.01) has been established. Thus, signs of renal dysfunction in
subjects with ischemic CHF are found secondary to endothelial dysfunction and increased arterial
stiffness.
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B3ANMOCBA3b MAKCUMAJIBHOT'O IIOTPEBJIEHUA KUCJIOPOJA C
IF'EMOI'JTIOBUMHOM U TEHETUYECKUMU MAPKEPAMM BBIHOCJIMBOCTH
(ACE I, NOS3 GT, ACTN3 R577X, UCP2 55VAL, UCP3 T AJUIEJIN) ¥ I'PEBIIOB
BBICOKOI'O KJIACCA

booruies A.C., MensHUKOB A.A.

®I'BOY BO «SpocnaBckuii rocy1apcTBEHHBIN Nieaarornyeckuil ynusepceurer um. K.JI.
Yumnackoro». Apocnasis. Poccust

Lenp paboTbl — mccienoBaTh B3aMMOCBA3b MaKCHMalbHOro mnotpebnenus kuciaopoma (MIIK) c
YPOBHEM I'eMOINIo0MHa U HaJU4YHEM ajulesiell, OTBETCTBEHHBIX 332 BHIHOCIUBOCTh Y IPEOLIOB BEICOKOTO
knacca. Meroasl. OOciienoBano 22 crnopTcMeHa-rpedna: 5 - Beicokol kBanudukanuu (rpymmna BK,
KMC-MC, crax >5 ner) u 17 - Huskoii kBanudukanuu (rpynna HK, 1-2 paspsin, crax >5 ner). MIIK
OTpeness i ¢ TOMOIIbI0 Tra3zoaHanm3aropa Metalyzer (I'epmanus) Ha rpebHOM 3promerpe Weba
(ABcrpus). Ompenenenne amrener ACE I, NOS3 GT, ACTN3 R577X , UCP2 55Val, UCP3 T
npoBoguinock Ha JIHK kmetkax OykampHOro smutenusi ¢ nomouisto [P ananusza B maboparopuu
Cankrt-IletepOyprckoro HUU ¢usmdeckoit kyabTypsl, remornooud kpoeu (Hb) — aBromarnyeckum
ananm3aTtopoM. PesynpraTel. ['pynma BK He oTmuamacek mo yposHio Hb, xoTopsIii Obl1 B mpemenax
Hopmbl (139,4+7,1 u 144,8+7,9 r/n, p=0,19), ognako MIIK B rpynme BK Obu1 Bbime: 64,8+£5,0 u
49,6+6,3 ma/mun/kr (p<0,001), Takke B aToit rpynme kommdectBo ameneir ACE 1 (p=0,002), NOS3
GT (p=0,0006), u UCP3 T (p=0,0002) 6pmma Bemme. Hb me xoppemuposan ¢ MIIK (p=0,86) u
TEHETHYECKIUMH ~ aJUISISIMU  BRIHOCTUBOCTH (Bce p>0,25). OpmHako BBIABICHBI JIOCTOBEPHEIC
koppessiuud MIIK ¢ nannuuem ACE [, NOS3 GT, UCP3 T amneneit (Bce p<0,01). 3HaunmMbIx cBs3eH
MIIK c¢ mammanem ACTN3 R577X, UCP2 55Val amneneii He BoisiBneHo. BeBon. Yposens Hb B
¢u3noNIOrnYecKux Ipenenax He OKasplBaeT cyuiecTBeHHoro minusHus Ha MIIK y cnoprcmenos,
HanpOTUB, BKJIaJ  HACJCACTBEHHO JETCPMHUHHUPOBAHHBIX  OCOOCHHOCTEH  HHEPTEeTHYECKOTrOo
MeTaboIM3Ma U CUCTEMHOT0 KPOBOOOPAIIEHHS TPEBATIUPYET.

THE RELATIONSHIP OF MAXIMUM OXYGEN CONSUMPTION WITH
HEMOGLOBIN AND GENETIC ENDURANCE MARKERS (ACE I, NOS3 GT,
ACTN3 R577X, UCP2 55Val, UCP3 T ALLELES) IN HIGH CLASS ROWERS
Bobylev A.S., Melnikov A.A.

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

The aim of the work was to investigate the relationship between the maximum consumption of oxygen
(VO2max) and the hemoglobin level (Hb) and presence of alleles responsible for endurance in high
class rowers.

Methods. 22 rowers were examined. 5 athletes have high qualifications (HG group, KMS-MS,
experience> 5 years) and 17 athletes have low qualifications (group LG, experience> 5 years).
VO2max was determined using a Metalyzer gas analyzer (Germany) and the Weba ergometer
(Austria). The determination of ACE I, NOS3 GT, ACTN3 R577X , UCP2 55Val, UCP3 T alleles was
carried out on DNA cells of the buccal epithelium by means of PCR analysis in the laboratory of the
St. Petersburg Research Institute of Physical Culture, Hb was studied with an automatic analyzer.
Results. The HG did not differ in Hb, which was within the norm (139.4 + 7.1 and 144.8 7.9 ¢g/L,p
=0.19), but VO2max in HG was higher: 64, 8 £ 5.0 and 49.6 £+ 6.3 ml/min/kg (p <0.001), also in this
group the number of ACE I (p = 0.002), NOS3 GT (p=0.0006), and UCP3 T (p = 0.0002) alleles was
higher. Hb did not correlate with VO2max (p=0.86) and genetic endurance alleles (all p> 0.25).
However, significant correlations of VOmax with ACE I, NOS3 GT, and UCP3 T alleles were found
(all p <0.01). Significant relations of the VO2max with the presence of ACTN3 R577X, UCP2 55Val
alleles were not detected.

Conclusion. The level of Hb in physiological limits does not have a significant effect on the VO2max
in athletes; on the contrary, the contribution of hereditary features of energy metabolism and systemic
circulation prevails.
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TPOMBOIMOIIEHUSA: IEYEHUE U TIPOOUIIAKTHUKA Y
OHKOJIOI'MYECKHX BOJIBHBIX

KopseitoBa JI.U., Memeukun A.B., Memeukuna B.I"., KopsiTo O.B.

OI'BY «Poccuiickuii Hay4HbII LEHTP paAHOIOrHMH U XUPYPrUUYE€CKUX TeXHOJIOTUi» M3 PO,
Cankr-Ilerepoypr, Poccus.

Heab padorbl. OnenuTs 3)(EKTUBHOCTh MPUMEHEHHUS HyKJIE€OCIepMaTa HATpusl UL JICYCHHS U
NpOQHUIAKTHKH TPOMOOLIUTONICHUHU TIPH XUMHOIYYEBOM JICUEHUH OHKOJOTMYECKUX OOJBHBIX Pa3HBIX
HO30JIOTHYECKHX TPYIII.

MeTtoabl ucciienoBanusi. B nccnenoBanue BKIroueHs! faHHbIE 40 TalMEHTOB, KOTOPHIM IPOBOAMIIOCH
neyerne B PHIPXT B mepnon ¢ saBaps mo aexadpb 2016 . Ilocnme ompeneneHuss B KIMHAYECKOM
aHaIM3€ KPOBH CHIDKEHUS YPOBHS TPOMOOIUTOB (TPOMOOIIMTONICHHM) TAITMEHTHl METOIIOM
paHgoMu3alMy OBLIM TOJETEHbl Ha [BE TPYMIBL JieueOHAas, B KOTOPOH NPOBOAMIOCH JIEUCHUE
TPOMOOLIMTONICHUHU TPENapaToM HYKJICOCIepMaT HAaTpus, U KOHTponbHas (1o 20 OOJbHBIX B KaXKIOH
rpynrne), B KOTOpOH HykjeocmepMaT HaTpus He Hucmojib3oBaicsa. KoHTponb mokaszareneil KpoBH
(TpoMOoLMTOB) B rpymnmax ocyuiecTBusica depe3 5, 10 m 15 el mocne 3aBepluieHHs BBEACHHS
HyKJIeocIiepMaTa HaTpusl.

PesyabTathl. Ilpu BBeneHUN OOJIBHBIM HyKJI€OCIIEpPMaTa HATPH MOJIOKHUTENbHAS TUHAMUKA YPOBHS
TpomOouuToB (+41%) oTMedanach cpasy Iocje 3aBepllieHHs Kypca BBeICHHUsS mpemnapara y Bcex 20
OONBHBIX, YTO MOATBEP)KIAETCS JAHHBIMU IEPBOro (IATHIA JE€Hb) KOHTPOJBHOTO HCCIIEIOBAHUS
mokasaresicii KpoBu. B KOHTpOJBEHO# Tpymie ypoBEeHb TPOMOOIMTONCHUH HE W3MeHMIcS. CpemHmit
YpOBEHb TPOMOOLMTOB y OOJBHBIX IOCHE JICYEHHS TPOMOOIMTONEHHH HYKJIEOCTIEpMaTOM HaTpHs
MPAaKTUYECKN HOPMAJIM30BaJICsl U cocTaBuil B cpeaneM 172x1000/n (+83%). Tompko 3-M manueHTam
U3 Tpynmbl NoTpedoBajcs IEepephlB B JIy4eBOM JIEUEHHM 1O 5 aHeill. B rpymnme OonbHBIX, HE
MOJTy4YaBIIMX TpernapaT HyKJIeoclepMar HaTpus, MOJIOKUTENIbHAs THHAMUKA BOCCTAHOBJICHHUS YPOBHS
TpoMOouuToB (+12%) mposiBHiIace TONbKO KO BTOpoMy (10 JeHB) KOHTPONBHOMY HCCIEIOBAHUIO
nokasareneil kposu. IIpu 3ToM, NOBbILIEHHE YPOBHS TPOoMOOUUTOB ObUIO He3HauuTenbHOe. CpeaHuit
YpOBEHb TPOMOOIIMTOB CpeAH BceX OONBHBIX KOHTPOJMBHOW Tpymmbl cocTaBmi 116%1000/1 (+19%).
Huskuit ypoBenb TpoMGouuToB y 13 (65%) mamueHToB IpynIibl KOHTPOJIS MOTPeOOBa IUTEILHOTO
nepephiBa B JIy4E€BOM JICUEHUH.

3akinoyenue. lcnonp3oBaHue npenapara HyKieoclepMaTra HaTpus AJIs JIeUeHUs TPOMOOLUTOICHNI
rocje Jy4yeBOM W XHMHOIY4YeBOM Tepanuu, a TakKe BOBpPEMs JICUEHHUS I03BOJSET BOCCTaHOBHUTH
YPOBEHb TPOMOOLMTOB A0 TrpaHUIbl HOpMBI B TeueHue 10-15 ngmeit. I[lokasarenp OUHAMHUKU
TpOMOOLIMTONO033a, CTUMYJIMPOBAHHOTO IIpemaparoM Hykiaeocnepmar Harpus, Ha 40%-50%
MPEBBIIIAET POCT YUCIIA TPOMOOIKUTOB B KOHTPOJILHOHN IrpyTIie OOIbHBIX.

THROMBOCYTOPENIA: TREATMENT AND PREVENTION IN CANCER
PATIENTS

Korytova L.I., Meshechkin A.V., Meshechkina V.G., Korytov O.V.

FGBU "Russian Research Center for Radiology and Surgical Technologies", Ministry of
Health of the Russian Federation, St. Petersburg, Russia.

Objective. To evaluate the effectiveness of the use of sodium nucleospermat for the treatment and
prevention of thrombocytopenia in chemoradiotherapy of cancer patients of different nosological
groups.

Methods of research. The study included data from 40 patients who were treated at RRTCT in the
period from January to December 2016.

Results. The average platelet count in patients after treatment with thrombocytopenia with sodium
nucleospermat was almost normal and averaged 172x1000 /1 (+ 83%).

Conclusion. The use of sodium nucleospermat preparation for the treatment of thrombocytopenia
before and after radiation and chemoradiotherapy allows to restore the platelet level to the norm within
10-15 days
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IHOUCK AHTAI'OHUCTOB PAR-1 PEHEIITOPOB TPOMBOILIMTOB B PAY
HOBBIX NTPOU3BOJHbIX BEH3UMUIA3O0JIA

MupomnukoB M.B., I'aiinykoBa K.A., CacoB A.A., KyudepsaBenko A.D.
Boarorpanckuii rocyjapcTBEHHBIM MEIULIMHCKUN YHUBEPCUTET, I'. Bonrorpan, Poccus

Heab padotsi: [IpoBectu morck aHTaroHUCToB PAR-1-penentopoB TpOMOOIIMTOB B TECTE in
Vitro cpeyl HOBBIX TPOU3BOJHBIX OEH3MMM/1a301a.

Martepuanbl U MeToabl: V3yueno BrnusiHue 9 mpousBoaHbix OeHzumumazona (HUM ©OOX
IO®Y) nHa arperanmio TpoMOOIUMTOB, HHIYIIMPOBaHHYIO PAR-1 aronucrom. UccnenoBanus
MPOBOAMINCh, Ha 00pa3lax IENbHONM KPOBH 3I0POBBIX JOOPOBONIBLIEB in  Vitro Ha
momuarperomerpe «Chrono-Log-700» (CHIA) mo meromy Born G.(1962). B kauectBe
WHAYKTOpa arperaimud TpoOMOOIMTOB ucmoib3oBaidu aroHuct PAR-1  peuentopoB
tpombo1uToB (30 MKkM, «Sigmay, CIIIA). Mccnenyemblie BelecTBa U3ydaan B KOHIIEHTPAIIUU
100 mxM. Hanbonee akTUBHBIE COeIMHEHUS ObUIM M3yUYeHBl B JMAaNa3oHe KOHLEHTpauund 1x
10* — 1 x 107 M mmst pacuera ECs. CraTicrueckasi 06paboTKa pe3yIbTaToB MPOBOJMIACH
MIpY TIOMOIIM TaKeTa MPUKIAJAHBIX IporpaMMm mnporpammHoro odecrneuenus GraphPadPrism
5.0.

PesyabTaTel U o0cy:xkaenue: [lpu wccrnenoBaHuW BIAMSHHS COSAMHEHUH Ha arperaruro
TPOMOOIIMTOB in Vitro, HAMOOIBIIYIO aKTUBHOCTh MposiBwin coeauuenus RU-90 , RU-182,
RU-183, B xonnentparuu 100 MkM mogaBisiiiu arperaiuto TpoMmoonutoB Ha 84,3% ; 82,4%
u 55,6% coorBercTBeHHO. [lpu nanmpbHEWIIEM CHUKXEHUM KOHIIEHTPAIMU BEIECTB OBLIO
Noka3zaHo MX jJo3o3aBucuMoe aerictBue,lCsy ana coemqmaenuii RU-90 |, RU-182, RU-183
COCTaBUJI 1,003)(10'6 M, 6,69)(10'5 M, 3,27X10'6M COOTBETCTBEHHO.

BoiBoa: bBeumu  HaliieHbl BBICOKOAKTUBHBIE WHTHOUTOPBI arperaindd  TPOMOOIIUTOB,
WHAyIUpoBaHHBIE aroHncToM PAR-1 — pemenropoB TpomboruToB moxa mudpamu RU-90,
RU-182 u RU-183.

SEARCHING OF PAR-1 ANTIGONISTS OF THROMBOCYTE RECEPTORS IN A
SERIES OF NEW DERIVATIVES OF BENZIMIDAZOLE

Miroshnikov MV, Gaydukova KA, Spasov AA, Kucheryavenko AF

Volgograd State Medical University, Volgograd, Russia

Objective: To search for the antagonists of PAR-1-platelet receptors in an in vitro test among
the new benzimidazole derivatives.

MATERIALS AND METHODS: The effect of 9 benzimidazole derivatives (NII OF FOX
SFU) on the platelet aggregation induced by the PAR-1 agonist was studied. The studies were
performed on whole blood samples of healthy volunteers in vitro on the lumagragometer
"Chrono-Log-700" (USA) by the Born G. method (1962). As an inducer of platelet
aggregation, a PAR-1 platelet receptor agonist (30 uM, Sigma, USA) was used. The test
substances were studied at a concentration of 100 pM. The most active compounds were
studied in the concentration range 1x10* - 1x107 M for ECs, calculation. The statistical
processing of the results was carried out using the software package GraphPadPrism 5.0.
RESULTS AND DISCUSSION: In studies of the effect of compounds on platelet
aggregation in vitro, the compounds RU-90, RU-182, RU-183 showed the greatest activity at
a concentration of 100 uM inhibited the platelet aggregation by 84.3%; 82.4% and 55.6%
respectively. IC50 for connections RU-90, RU-182, RU-183 made up 1.003x10°° M, 6.69x10°
> M, 3.27x10° M, respectively.

Conclusion: Highly active platelet aggregation inhibitors induced by the PAR-1 agonist of
platelet receptors were found under the ciphers RU-90, RU-182 and RU-183.
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BJIUSAHUE U30JJMPOBAHHOI'O U COYETAHHOI'O BO3JEVCTBUI
MEKCHJI0JIA U THHIOKCUYECKOM T'MINOKCHUHA HA CUCTEMY 'EMOCTA3A
Y KPbIC

Mockaneunko C.B.1, Illaxmatos U.1.1,2, JIerueBa H.A. 1,2, brmaxkko A.A.,1,2

1 Antaiickuii rocy1apCTBEHHBIN MEIUIIMHCKUI yHUBEpcUTeT Mun3apaBa Poccuu

2 HUU ¢usunonorum u pyHIaMEHTATHLHOW MEIUIIHBI,

r. bapnayn, Anralickuii kpaii, Poccus

Ilenp uccnenoBaHus — MPOAHANIU3UPOBATh AJANTALMOHHBIE PEAKLUN CUCTEMbI 'eéMOCTa3a K
TUIIOKCUM Y KpBIC MOCJ€ TPEHUPOBOYHBIX IMKJIOB HpHeMa MEKCHJ0Jla U BO3JIEHCTBHS
runokcuy. Marepuan u Meronbl. B pabote ucnomnbs3zoBanuch 60 camIioB KpbIc TUHUM Buctap.
TpenupoBouHble UKIBL: 30-KpaTHBIN €XeIHEBHBIM «moabem» B Oapokamepe (7000 m, 1 1);
30-kpaTHOE BBEJCHHWE JKMBOTHBIM Mekcuaonia (50 MI/Kr Macchl Tena); COYETaHHOE
BO3/elcTBHE pexkUMOB. [lo 3aBeplIeHMM TPEHUPOBOYHBIX PEXHMOB BCE TPYIIIBI
71a00PaTOPHBIX JKUBOTHBIX IMOJIBEPraJIUCh TECTOBOMY SKCIIEPUMEHTAJILHOMY BO3JEHUCTBUIO —
OJTHOKpATHBIN «moabem» B Oapokamepe (8000 m, 1 9) Ans OLIGHKH afanTalllid CHCTEMBI
reMocraza K KaXJAoMy W3 TPEHHPOBOYHBIX pexUMOB. Pesynbrarel u 3akmtouenue. [locne
3aBepiieHUst 30-IHEBHOIO IMKJIA THIIOKCHM OTMEYaJOCh BOCCTAHOBJIEHHE MapaMETpPOB
KOAryJSIIUOHHOTO 3BEHAa K MCXOJHOMY YPOBHIO KOHTPOJBHBIX KpBIC, IOCIE KypCOBOIO
npueMa MEKCHIoJla — YrHETEeHHE II0KazaTelled COCyAUCTO-TPOMOOLMTAPHOIO 3BEHA.
KomOunupoBanHOE  mpeflIecTBYIOIlee  BO3ACHCTBME  CONPOBOXKAAJIOCH  MOJIHBIM
BOCCTaHOBJICHHEM BCEX MOKa3aTesell CHCTEMbl TeMOCTa3a y KpbIC.

ISOLATED AND COMBINED EFFECTS OF MEXIDOL AND HYPOXIA ON
HEMOSTASIS IN RATS

S.V. Moskalenko 1, I.I. Shakhmatov1,2, N.A. Lycheval,2, A.Al. Blazhkol

1 Altai State Medical University of Minzdrav of Russia

2 Institute of Physiology and Fundamental Medicine

Barnaul, Altai Territory, Russia

The aim of the study is to analyze the adaptive reactions of the hemostasis system to hypoxia
in rats after the training cycles of mexidol administration and the effects of hypoxia. Material
and methods. In this work, 60 male Wistar rats were used. Training cycles: 30-fold daily
"lifting" in a pressure chamber (7000 m, 1 h); 30-fold administration to animals of Mexidol
(50 mg / kg body weight); Combined effects of regimes. After the completion of the training
regimes, all groups of laboratory animals were subjected to a test experimental effect - a one-
time "lift" in a pressure chamber (8000 m, 1 h) to assess the adaptation of the hemostatic
system to each of the training regimes. Results and conclusion. After the completion of the
30-day cycle of hypoxia, recovery of the coagulation unit parameters to the baseline level of
control rats was noted, after the course of mexidol administration - inhibition of the vascular-
platelet count. Combined prior exposure was accompanied by a complete recovery of all
parameters of the hemostasis system in rats.
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JE®UIUT AKTUBHOCTH ADAMTS13 Y TETEHW IIPU STEC-T'YC

Opnosa O.M.', Dmuposa X.M.', Toncrosa E.M.!, My3ypos A.J1.%, Agouus I1.B.>
'®I'BOY BO MI'MCYVY um. A.U. Esnokumosa; *®I'50Y BIIO PMAHIIO, *®I'EOYH UBP
nMm. H.E. Koasnosa PAH, r. Mocksa, Poccus.

Hean ucciienoBaHUs: YCTAaHOBHUTH poOJib Aeduiura akTuBHOCTH ADAMTSI13 B oOIeHKE TSKECTH
teuenust STEC-I'YC y nereil.

Metox ucciaenoBaHusi: Hamu oOciemoBaHbl 66 marmenToB co STEC-I'YC (cpemnmii Bo3pacT -
2,58+1,95 rona): 28 (41%) mansunkoB u 38 (59%) neBouek. AkTuBHOCTE ADAMTS13, BRIpakaemMyto
B mporieHTax, onpeaensuiim MerogoM FRET ¢ ucnons3oBanuem duirooporennoro cyocrpata FRETS-
VWEF73 (PeptaNova GmbH, Germany). MuTtepBan aktuBHocTH ADAMTS13 y 300pOBBIX COCTaBHI
80-122 %.

PesyabTarel: AktuBHocTh ADAMTSI13 cpeau 66 maunentos co STEC-I'YC cocrasmia 60+18,48%
(23-100%). Y 20 (30,3%) mammentoB (I rpymma) ADAMTS13 6sm1 <50% (39,25+6,39%), v 34
(51,5%) (II rpymma) — B mpenemnax 50-79%, y 12 6ompabIX (18,2%) (III rpynma) - >80%. Crenens
BEIpOKEeHHOCTH aHemuu (67,1£15,7 vs 65,8413 vs 71%£10,3), tpomborutonenuu (52,85+£36,5 vs
62,6+27,6 vs 68,5£21,5) u runepasoremun (420,4+256,6 vs 447+£180 vs 419,7+155,7) B rpynnax He
pasmmyanuch. AHypus B | rpymnme B 1,4 u 2 pa3za Obuta mpomoipkuTenbHee 1mo cpaBHeHHIo co 11 m 111
rpymmoit (12,5+4,4 vs 9+6,7 vs 6,3£5,12). PazButre KOpTUKAILHOTO HEKPO3a ObLIO BEISIBICHO TOJIBKO
B I u Il rpynnax (35% u 8,8% vs 0). ['emopparnyeckuii cunapom daiie BbIABIsLICS B | rpyrmme
naruerToB (57% vs 46,7% vs 20%). B I u 1l rpynmax garie onpenensiiocs 3aMeJIEHUe arperauu
TpoMboruToB (6omee 60 cex) (85% u 58,8% vs 41,6%). Y Bcex MaIIEHTOB BBISIBICHO TOBHIIIEHUE
POMK (10,5£3,0 vs 9,2443.8 vs 10,9+7,7) u D-mumepa (4186+2684 vs 3077+£2512 vs 3700+1812).
Teuenne STEC-I'VC c nopaxenuem LHTHC y 45% nerteit ¢ aktuBHOCTEI0 ADAMTS13 Hike 50%, Bo
II u III rpynmax takast ciMntoMatuka orMedanachk pexe (33 u 25%). [lotpeOHOCTD B 3aMeCTUTENBHOM
MOYCYHOW Tepamuu OblIa OMWHAKOBOH cpemu Bcex 3 rpymm gereh (94% vs 90% vs 91%). Ilpu
paspemennu ['YC y manuenTtos | rpynmsl daiie coxpansiacsk runepasoremus (75% vs 53% vs 50%) u
npotenHypus 6onee 1 /1 (35% vs 23,5% vs 8,3%) no cpaBHenuto ¢ 1l u 11l rpynnamu.

3akmouenne: y 54 (81,8%) naunentoB co STEC-I'YC ormeuaeTcst yMepeHHBIH Ie(QUIUT aKTHBHOCTH
ADAMTS13, 94TO CBHAETENBCTBYET O €r0 MOBHIIICHHOM MOTPEOJICHUH B YCIOBHUIX JHIOTETUATBHON
muicyaknun npu ['YC. Taxenoe Tteuenne STEC-I'YC c¢ mnopaxenuem [[HC, pa3sutuem
KOPTHKAJIFHOTO HEKPO03a, HEeONaronmpusATHBIA «IIOYEYHBII» MPOTHO3 acCONMHUPOBaH ¢ Ooyiee HU3KOM
aktuBHOCTEI0O ADAMTS13. lloBeimienue POMK, Jl-mumepa oTpakaeT aKTHBAIMIO ILIA3MEHHO-
KOAaryJsIIHOHHOTO 3B€Ha TEeMOCTa3a, YTO BHOCUT JIOTIONIHUTENBHBIA BKIaJ B MATOJOTHYECKOE
TpoMOOOOpa3oBaHWe ¥  BHYTPHUCOCYIOUCTOE CBEPTHIBAHWSI B  YCJIOBHSIX  TPOMOOTHUYECKOMH
Mukpoanruonaruu npu I'YC.

DEFICIENCY OF ADAMTS13 ACTIVITY IN STEC-HUS IN CHILDREN

'Orlova oM, "Emirova Kh.M., "Tolstova EM,, ’Muzurov AL, 3 Avdonin P.V.

"Moscow State Medical Dentist University named after A.I.Evdokimov; “Russian Medical
Academy of Continuing Professional Education; *Institute of Developmental Biology named
after N.K.Koltsov, Moscow, Russian Federation

The study included 66 patients with STEC-HUS (mean age 2.58 + 1.95 years): 28 (41%) were male
and 38 (59%) - female. The activity of ADAMTSI13 was estimate by FRET (fluorescence resonance
energy transfer) using fluorogenic substrate FRETS-VWEF73 (PeptaNova GmbH, Germany), express
as percentage (%). The interval of activity of ADAMTSI3 in healthy person is 80-122 %. In 54
(81.8%) patients with STEC-HUS observed a moderate deficit of ADAMTSI13 activity, which
indicates its increased consumption in terms of endothelial dysfunction that occurs when HUS. Severe
HUS involving the central nervous system, the development of cortical necrosis unfavorable "kidney"
prognosis is associated with a low activity of ADAMTSI13. Increasing the soluble fibrin monomer
complex, D-dimer reflects activation of plasma coagulation hemostasis, which further contributes to
the maintenance of pathological thrombus formation and intravascular coagulation in a thrombotic
microangiopathy with HUS.
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HAPYIIEHUSI TEMOCTA3A ITIPH TSI)KEJIOH ®OPME 'MIIEPCTUMYJISIAN
SINYHUKOB

Caramonoga K.10., Kazannesa T.A., 3omoteix O.A., Apabamxan C.M.,ITuBoBapunk C.H.
Hentp penpoayxkuuu yenoseka u IKO, r.Poctos-na-/lony, Poccus

Heas wuccnenoBanusi. JlmarHocTWka CTENEHH HApPYUICHWH TeMocTa3a y OONBHBIX C CHHIPOMOM
TUNEPCTUMYJISILIUAY C LIENbIO IIPOBEACHNS a/IeKBaTHOW KOPPEKIINH.

Marepuan u MeToAbl HccefoBaHus. [IpoBeneHo oOcienoBanue 27 MaMEHTOK, Y KOTOPBIX AUAarHOCTHPOBAH
CUHAPOM THUHNECPCTUMYJIAINU AUYHUKOB C TUMMUYHOU KJIMHMYCCKONM CHUMIITOMATHKOMN (aCLII/IT, TUApPOTOpAaKc,
THIpONEpUKap) U Ta60paTOPHBIMU ITOKa3aTeNAMH (TUIEPKOAryJIsIys, TeMOKOHIICHTPAIHsI, THIIONPOTEHHEMHUS,
BOJTHO-3JIEKTPOJIMTHBIE HAPYILIEHNUS). Y BCEX 00CIEayeMbIX ONpeAeNsuIn O0IMil aHaIN3 KPOBH, OMOXUMUYECKHUE
MOKa3aTesy, MapameTpsl remMocrasa. Bcem mamueHTKaM NpPOBOAWIACH KOMIUIEKCHAsT MHTEHCHBHAS Teparus
(cormacno @enepa’bHBIM KIMHUYECKMM PEKOMEHJIALMSIM), HANpaBIeHHAs Ha KOPPEKIMI0 HapyIICHUH
MeTabosm3Ma, U B TEPBYIO OYepelb Ha BBIPAKCHHBIC PAaCCTPOMCTBA TeMOCTa3a: KPHCTAJUIOWABI, KOJIIOHIIHI,
IbOyMIH, HU3KOMOJIEKYJISIPHBIC TeTIApUHBI.

Pe3yabTaThl HcciieioBaHus. Y BceX 0OCIIEAyeMBIX BBIBICHBI BBIPAKCHHBIC HAPYIICHHS MeTabosm3Ma:
cToiikas rumnepkoarymsius (¢pubpusoren po 6-7 ru, POMK po 12 wmr, [l-mumep mo 6700 Hr\moi),
reMoKoHIeHTpauus (1okaszarens remarokpura 10 51%, neiikounto3 mo 21 270, tpomGonuro3 o 357 170\,
runonpoTenHemMus 1o 47 r\i, runoansOymMuHeMust 10 27 VI, yMepeHHble HapyIeHHs BOJHO-3JIEKTPOIUTHOTO
0oOMEHa M KUCIIOTHO-OCHOBHOTO COCTaBa KpoBU. HecMoTpst Ha BBeieHnEe MakCUMaNbHbIX 103 HMI' BeIpaxeHHbIe
HapylIeHHs TeMocTaza HaOirojnanuch B TedeHue 12-18 nHel, mociie KOTOpPBIX OTMEYanach MOJIOKUTEIbHAas
JMHAMHMKa KIMHUKO-Ta00paTOpHBIX MOKaszaTeleld ¢ HOpMallM3alueil NapaMeTpoB TeMocTa3a M YIydlleHHEM
MHKPOLMPKYJISIIAY TKAaHEH.

3ak/0ueHne. AHAIN3 ITPOBOAMMOTrO JIUEHHs Y MAalMeHTOK ¢ TsokenbiMu (Gopmamu CI'S cBuperenbcTByeT 0O
TOM, YTO JUTUTENbHAas KOMIUICKCHAsh TEpamus C HWCIOJIb30BaHMEM MaKCHMAIBHBIX /103 HHU3KOMOJEKYISPHBIX
TermapuHoB  jgocturaeT odddexkra mnpw  IIUTENFHOM JIEYEHWHM JaHHBIMH — npermapatamu.  CHHApPOM
THIIEPCTUMYJISIIUN  XapaKTEpPU3yeTCsl CIIOKHBIM HapyIIeHHEM ToMeocTa3a y OOJBbHBIX, NMpHYEeM Hauboiee
OTACHBIMHU  SIBJIIIOTCS HApyLICHUs] TeMOCTa3a, KOTOPbIE IIPUBOISAT K HAPYMICHUSIM MHKPOLMPKYIIALUH
MPaKTHYECKN BCEX OPTaHOB U CUCTEM, KOPPEKILUS KOTOPBIX IMPEACTAaBISACT ONPEIACICHHBIE TPYIHOCTH, B CBSA3HU C
yeM HeoOXOIMMO HCIOJIb30BATh MTPENapaTbl HU3KOMOJIEKYIISIPHBIX T€aPHHOB B MAKCUMAJIBHBIX JJO3UPOBKAX.

DISORDERS OF HEMOSTASIS IN SEVERE OVARIAN HYPERSTIMULATION
Sagamonova K. Yu., Kazantseva T. A., Zolotykh O. S., Arabadjan S. M.,Pivovarchik S.N.
The center for human reproduction and IVF, Rostov-on-don, Russia

The purpose of the study. Diagnosis of the extent of hemostatic disorders in patients with hyperstimulation
syndrome with the aim of performing adequate correction.

Material and methods. A survey of 27 patients diagnosed with ovarian hyperstimulation syndrome with typical
clinical symptoms (ascites, hydrothorax, hydroperiod) and laboratory parameters (hypercoagulability,
haemoconcentration, hypoproteinemia, fluid and electrolyte disorders). For all subjects we determined the
overall analysis of blood, biochemical parameters, parameters of hemostasis. All the patients underwent complex
intensive therapy (in accordance with the Federal clinical guidelines), aimed at correcting metabolic disorders,
first and foremost, the expressed disorders of hemostasis: crystalloids, colloids, albumin, low molecular weight
heparins.

The results of the study. For all subjects revealed a pronounced metabolic disorders: persistent
hypercoagulability (fibrinogen to 6-7 g / 1, SFMC to 12 mg, D-dimer up to 6,700 ng\ml), haemoconcentration
(hematocrit of 51%, leukocytosis up to 21 270, thrombocytosis 357 170\l, hypoproteinemia up to 47 g / |,
hypoalbuminemia up to 27 g / 1, moderate violations of water-electrolyte metabolism and acid-base composition
of blood. Despite the introduction of maximum doses of LMWH expressed violations of hemostasis was
observed in 12-18 days, after which it was noted positive dynamics of clinical and laboratory parameters with
the normalization of parameters of hemostasis and improving tissue microcirculation.

Conclusion. Analysis of the treatment of patients with severe forms of ohss suggests that long-term complex
therapy with the use of maximum doses of low molecular weight heparins achieves the effect of prolonged
treatment with these preparations. Hyperstimulation syndrome is characterized by a complex violation of
homeostasis of patients, and the most dangerous are the disorders which lead to microcirculation disturbances of
almost all organs and systems, correction of which presents certain difficulties in this connection it is necessary
to use drugs of low molecular weight heparins in maximum dosages.
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OYHKIUOHAJIBHBIE CABUT' CUCTEMbI KPOBU Y BEPEMEHHbBIX HA
®OHE TOKCHUKO3A

Crpuxekosuna A.H., [Torpe6usk T.A.

benropoackuii rocyjapCTBEHHbIM HAIMOHAJIBHBIA HUCCIIEI0BATENBCKUN YHUBEPCUTET,
benropon, Poccus

Lenp uccnenoBanus: nzydeHne (yHKIMOHAIBHBIX CIABUTOB CHCTEMBI KPOBH y O€peMEHHBIX
Ha (one mposiBiaeHus recro3a. Ha 6aze MY3 «Posennckas [IPb» B Teuenue 2-x met (2012-

2013 r) mpoBeneHo HaOMOACHUE OEpEeMEHHBIX — 26 3M0pPOBBIX M 26 ¢ TecTo30M. MeToabl
uccienoBanus. Onpenesnsiii KOHIIEHTPAIMIO B CBIBOPOTKE KPOBH TIIIOKO3BI, 00IIero Oemnka,
KkpeatunuHa, MmoueBuHbl, ACAT, AnAT, Ounupyouna, Fe; B minazme kpoBu — GuOpUHOTEHA,
reMOrJIOOMHa, M KOJMYECTBO SPHUTPOLIMTOB, TPOMOOIIMTOB M JICMKOLIUTOB, 3HAUCHUS
remarokputa, [ITU, MHO, IIB, COD. Pe3ynbTarhl. Y CcTaHOBIICHO: Y OEPEMEHHBIX C TECTO30M
MPOTUB COMAaTHUYECKH 3J0pOBbIX OepemeHHbIX: runepriaukemus (p<0,001); mnoBBIIICHBI
KoHIeHTpanuu KpeatuauHa (p<0,05) u moueBunHbl (p<0,001); akTrBHOCTE ANAT u AcAT
CBIBOpOTKH KpoBH HIke (p<0,001), HO B mpenenax HOPMBI; KOJUYECTBO IPUTPOIIUTOB
camxkeHo (p<0,001) mo HWKHEH TpaHUIBl HOPMBI, THNepOunupyounemus (p<0,001);
TpoMbouuTo3 (p<0,05) Ha ¢GoHEe BBICOKOTO YpOBHSI cTpecc-HampsikeHus opranusma; [ITU
Huxe (p<0,001) U cOOTBETCTBYET TIMIOKOAryJsiUM W yrpo3e KpoBoTeueHus; Bbimie [1B
(p<0,05), xapakTepusymolnee CKOpocTh oOpazoBaHus ¢GuUOpHHOreHOBOTO cryctka, © MHO
(p<0,01), oTpaxkaromiero (pyHKIHOHAILHOE COCTOSIHUE CBEPTHIBAIOIIECH CHCTEMBI KPOBHU.
3akmioueHue. J[ns OepeMEeHHBIX C JIETKOW M CpeAHEH CTENeHbI0 TeCTO3a XapaKTepHBI
TUMEPIIIMKeMHUs], TOBBIIICHHbIE KOHILIEHTPAlMM KpPEaTMHWHAa M MOYEBHHBI, OTMEYalollue
CKPBITYIO HEJIOCTaTOYHOCTh MOYEK; runepOonaupyOnHemMuss Ha (OHE TSHKEJIOro recrosa; Ha
JIETKOM CTauy — CHUKeHUE HanOosee Bbicokoi COD; MOBBINICHUE KOJIUYECTBA TPOMOOITUTOB
Y JICUKOLIMTOB 110 MEPEe Pa3BUTHUS TSHKETION CTaJNH IecTo3a.

FUNCTIONAL CHANGES OF SYSTEM OF BLOOD FOR PREGNANT ON
BACKGROUND OF TOXICOSIS

Strizhekozina A.N., Pogrebnyak T.A.

Belgorod state national research University, Belgorod, Russia

Objective: to study functional changes of the blood system in pregnant women on the background of
the manifestations of preeclampsia. On the basis of MUSES "TSRB Roven" for 2 years (2012-2013 g)
monitored 26 healthy pregnant and 26 pregnant with preeclampsia. Determined the concentration in
serum glucose, total protein, creatinine, urea, ASAT, Alat, bilirubin, Fe; in plasma — fibrinogen,
hemoglobin, and red blood cell count, platelets, and leukocytes, hematocrit value, PTI, INR, PV, ESR.
Results. Established: in pregnant women with gestosis against somatic healthy pregnancy:
Hyperglycemia (p <0.001); increased concentration of creatinine (p <0.05) and urea (p <0.001);
activity of Alat and AsAT serum below (p < 0.001), but within the rules; the number of red blood cells
decreased (p<0.001) to bottom border; hyperbilirubinemia (p <0.001); trombozitos (p <0.05) against
the background of the high level of stress-strain of the organism; PTI below (p 0.001) and corresponds
to k and the risk of bleeding; above the PV (p<0.05) denoting the rate of formation fibrinogenovogo of
the bunch, and the international normative attitude (p <0.01), reflecting the functional state of blood
coagulation.

For pregnant women with mild to moderate gestosis is characterized by hyperglycemia, and elevated
levels of creatinine and urea, mark hidden kidney failure; giperbilirubinemia amid severe gestosis;
stage light-reducing the highest ESR; increase in the number of platelets and leukocytes as severe
gestosis stage.
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BJIUSAHUE KASEUH KHUHA3bI 2 HA METABOJIN3M OKCUJA ABOTA U
JAE®OPMUPYEMOCTbDb YEJIOBEYECKHUX 3PUTPOLIUTOB
Kapnora Cannanxa, Auna CunbBa-I'epmane, Jluccabon, [lopryramms

BBenenne. OpUTPOLUTHI MPEACTABISIOT COOOH KOMIIOHEHTHI KPOBH, KOTOpBIE NOIJIOIIAIOT W HEPEHOCST
kuciopox u okcua aszora (NO). Ot ¢usmonornyeckue (GYHKIMH 3aBHCAT OT IIEJIOCTHOCTH MeMOpaHbI
SPUTPOLIMTOB ¥ B3aMMOJCHCTBHS C OSHAOTEIHAIBHBIMH KICTKaMH, JICHKOIIMUTaMH, TpPOMOOIMTaMH U
nuronpoTenHaMu. MemOpaHHbIi (epmeHT anernnxonuaacTepasbl 1 CD47 QyHKIMOHUPYIOT KaK PeLenTopbl
uis curHaneHOro TyTH ¢ ydactueM NO. benok CD47 otHocutes k komiiekcy Rh u sBmsiercs penentopom
pactBopumoro ¢udpunoreHa (Fib). Kazenn-knnaza 2 (CK2) docdopunmpyer Oenku ¢ CepUHOBEIMH OCTaTKaMH,
TakUMH Kak 0enok band 3, u apyrue, yuacTByIomye B aAre3uH Mapa3uTa MaJIIpHU.

Hama wenn cocrosiia B u3ydeHHd 3(QQeKkToB MHruOuTopa kasenHkuHaszpl 2, CX4945, merabommsma NO
SPUTPOIMTOB U J1eHOPMHUPYESMOCTH.

MeTtoapl. O6pasip! kpou nonyuunu y 10 noHopoB kpoBu B HanponansHoM MHCTHTYTE KpoBH B Jluccabowe,
3aTeM aJMKBOTBHI OTMBITHIX KJIETOK MHKyOupoBaiu 0e3 u ¢ uHruouropom [Fib], CX4945, aneHunaTumkiasbl
(MDL) u naru6uropom PI3K (WORT). INoctymnenne NO B KIETKH KOJHYECTBEHHO OINPEIEISIM C MTOMOIIBIO
naryrka-aMuHO-1V, ¢ mocnenyromei 06paboTkoit naHHbIX nporpammoit NO-Tm. Kpome Toro, perncrpuposanu
HurposonytaunoHHelii  (GSNO), HUTPUTHBIH ¥  HHUTPAaTHBIH  KOHIIEHTpAlMM BHYTPH  OPUTPOIMTA
crniekTpodoTomerpudeckuM ananmzoMm. [lepopmupyemocts spurpormros (EEI) ompeaensnn KoJMYECTBEHHO
na3epHbM audpaktomerpom Rheodyn SSD.

Pesyabrarsl. Hamm pesynbrarsl nmokazanu, uro CX4945: (i) 3HaunTensHO yBenmuumi koHueHTpanuo GSNO u
HUTPATOB BHYTPH 3PUTPOUUTOB. ITOT 3 ekt ycmmBanca mubdo B mpucyrctBun Fib plus MDL, umn Fib plus
WORT (ii), uro momumepxwuBaio KoHOeHTpauuio NO u HUTpUTa BHYTPH 3pHUTPOLUTOB. OIHOBpEMEHHOE
npucytcrBue ¢pudpunorena i Fib miaroc MDL wnu Fib mmroc WORT (iii) He u3MeHsutn 1eopMUPYEeMOCTb
MeMOpansbl sputpounToB. OnHako CX4945 B npucyrcrBuu Fib plus MDL yBennuuaer 3nadenust EEI nu6o mo
OTHOIICHHIO K KOHTPOJIbHBIM aJIMKBOTaM, JIMOO 110 OTHOLICHHIO K allnkBoTam CX4945.

3akarouenne. Muruduposanne CKII nmonnepxuano (i) ¢hochopuianpoBanus Genka Mojgocsl 3 Ui BbIACICHHS
NO, (ii) GSNO, B kauectBe pesepByapa NO, ycunuBana 1epOpMHUPYEMOCTb SPUTPOLUTOB B NPHCYTCTBHU
pactBopuMoOro GUOpUHOTEHA M HHTUONTOPA aJCHUIIATIINKIIA3bl.

CASEIN KINASE 2 EFFECTS ON NITRIC OXIDE METABOLIM AND
DEFORMABILITY OF HUMAN ERYTHROCYTES

Carlota Saldanha, Ana Silva-Herdade

Instituto de Bioquimica, Instituto de Medicina Molecular, Faculfdade de Medicina,
Universidade de Lisboa, Portugal

Introduction. Erythrocytes are blood components that scavenger and delivery oxygen and nitric oxide (NO).
These physiological functions are dependent of erythrocyte membrane integrity and interaction with endothelial
cells, white blood cells, platelets and lipoproteins. Membrane enzyme acetylcholinesterase and CD47 function as
receptors on the signal transduction pathways of NO. CD47 protein belongs to the Rh complex and is the
receptor of soluble fibrinogen (Fib). Casein kinase 2 (CK2) phosphorylate proteins with serine residues like
band3 protein, and others implicated in malaria of parasite adhesion.

Our aim was to study the effects of casein kinase 2 inhibitor, CX4945, in erythrocyte NO metabolism and
deformability.

Methods. Blood samples are collected from 10 blood donors at Lisbon National Institute of Blood, and from
each one, samples aliquots were done and incubated without and with high [Fib], CX4945, adenylyl cyclase
inhibitor (MDL) and PI3K inhibitor (WORT). NO efflux was quantified with sensor amino-IV coupled with
inNO-Tm software, and nitrosogluthatione (GSNO), nitrite and nitrate levels inside erythrocyte by
spectrophotometric analysis. Erythrocyte deformability (EEI) was quantified using Rheodyn SSD laser
diffractometer.

Our results showed that CX4945 (i) increased significantly the amounts of GSNO and of nitrate inside
erythrocytes being reinforced simultaneously either in presence of Fib plus MDL or by Fib plus WORT (ii)
maintained the concentration of NO, and nitrite inside erythrocytes independent of the simultaneously presence
of Fibrinogen, or Fib plus MDL or Fib plus WORT (iii) did not change erythrocyte membrane deformability.
However when CX4945 is in presence of Fib plus MDL increase EEI values either in relation to control aliquots
or in relation to CX4945 aliquots.

In conclusion CKII inhibition maintained (i) the need of band 3 protein phosphorylation for NO efflux, (ii) the
GSNO as a reservoir of NO and reinforce the erythrocyte deformability when in presence of soluble fibrinogen
and the adenylyl cyclase inhibitor.
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BJIUAHUE TOHOPOB OKCHJA A30TA HA MUKPOPEOJIOTMYECKHE
CBOUCTBA OPUTPOLIUTOB

MypasseB A.B., Muxaiinos I1.B., Kucinos H.B., MypasseB A.A., bynaesa C.B., OctpoymMoB
P.C.

OBI'OY BO «SpocnaBckuii rocy 1apCTBEHHBIN Me1aroruieckuii yausepcuret um. K. /1.
YmuHckoro», Spocnasis, Poccus

W3BectHO BimsiHME AOHOPOB okcuaa azora (NO) Ha COCYTUCTBIA TOHYC apTEpPHOJ, BMECTE C TEM,
JieKapCTBEHHBIE (POPMBI 3TUX COEANHEHUH, TOTNaB B KPOBb, MOT'YT OBITH JOCTYIIHBI KJIETKaM KPOBHU U B
TOM YHCJIE SPUTPOLUTAM U MOBIHUATH HA UX MUKPOPEOIOTHYECKHE CBOMCTRA.

Ilesbl0 gaHHOTO HCCNeNOBaHUA ObUIO M3ydeHHE BiIusAHHE HOHOPoB NO crepMuHa U HUTPONpPYCCHIA
HATpHs Ha JeOPMUPYEMOCTh U arperaliio SpUTPOIUTOB.

Mertoasbl. B in vitro ompITax TPWXABI OTMBITEIE 3PUTPOLNHUTH HHKYOHpoBanu co ciepmMuaoM NONO
(1,0 uM) u suTpompyccunom Hatpusi (SNP, 100 puM). Ilocne nHKyOanuu KIETOK PErHCTPUPOBATH
nedopmupyemocts ([13) u arperaiuio (AD) SpUTPOLUTOB HECKOIEKHUMH METOJaAMH.

Pesyabtatbl. Ilocie wWHKyOamum OJPUTPONMTOB CO CICPMHHOM HAOMIOHaM HEOOJIBIIOe, HO
JocToBepHOoe moBbIlieHue J[D, 00 3TOM CcBUAETENbCTBOBAIO yBenuueHue Ha 7% (p<0,05) mHaekca
yamuHenus sputporuToB (MYD) u HekoTropoe cHmkeHHe Bs3kocTd ux cycrensuidi (BC, c
rematokputoM 40%). Arperarus OpuTa CHUKEHa, Mocie MHKyOaruu ¢ mpenaparom, Ha 23% (p<0,05).
Hpyroii noHop okcuaa azora — SNP Gojee cymiecTBEHHO MOBIHAT Ha MEKPOPEOJIIOTHYECKIE CBONCTBA
sputpounToB. [locie uKyOanuu ¢ 3TuM mpenapatom 12 B cpeanem Bo3pocia Ha 14% (p<0,01), a ux
arperauus cHuzmiack Ha 28% (p<<0,01).

3akmouenue. BazoakTHBHAs CHUTHaNbHAs MOJIEKyJla — OKCHJ a30Ta, KpoMme H3BecTHOro 3ddekra
Ba30/IMJIaTallMU BBI3BIBACT MOJIOKUTEIbHBIC H3MEHEHHS MUKPOPEOJIOTHUECKUX CBOMCTB SPUTPOLUTOB,
yTo oOecneunBaeT UM Oonee d¢¢dekTuBHYI0 Tepdy3ui0 KamWUIAPHOTO pycia, HMEIOUIEero
HE3HAYUTEIbHBIN pe3epB IUIaTaLlUH.

EFFECT OF NITROGEN OXIDE DONOR ON MICRORHEOLOGICAL
ERYTHROCYTE PROPERTIES

Muravyov A.V., Mikhaylov P.V., Kislov N.V., Muravyov A.A., Ostroumov R.S.
State pedagogical university, Yaroslavl. Russia

The effect of nitric oxide (NO) donors on the vascular tone of arterioles is known, however, the
medicinal forms of these compounds, when they enter the blood flow, can be accessible to blood cells
and including erythrocytes and affect their microrheological properties.

The purpose of this study was to estimate the effect of NO donor spermine and sodium nitroprusside
on the deformability and aggregation of erythrocytes.

Methods. In in vitro experiments, washed triplicate erythrocytes were incubated with spermine
NONO (1.0 uM) and sodium nitroprusside (SNP, 100 uM). After the cells were incubated,
deformability (DE) and aggregation (AE) of erythrocytes were recorded by several methods.

Results. After incubation of erythrocytes with spermine, a slight but significant increase in DE was
observed, as evidenced by an increase in the erythrocyte elongation index by 7% (p<0.05) and a slight
decrease in the suspension viscosity (SV) of their suspensions. Aggregation was reduced, after
incubation with the drug, by 23% (p<0.05). Another nitric oxide donor — SNP, had a more significant
effect on the microrheological properties of red blood cells. After incubation with this drug, DE
increased on average by 14% (p<0.01), and their aggregation decreased by 28% (p <0.01).
Conclusion. The vasoactive signal molecule — nitrogen oxide, in addition to the known effect of
vasodilation causes positive changes in the microrheological properties of erythrocytes, which
provides them with a more effective perfusion of the capillary bed, which has an insignificant reserve
of dilatation.
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CHANGES IN ERYTHROCYTE NITRIC OXIDE METABOLISM INDUCED BY
FIBRINOGEN

Carlota Saldanha, Ana Silva-Herdade*

Instituto de Bioquimica, Instituto de Medicina Molecular, Faculfdade de Medicina,
Universidade de Lisboa, Portugal. Email: anarmsilva@medicina.ulisboa.pt

Fibrinogen is a plasma protein which participate in hemostasis and inflammatory mechanisms. It
behaves as a hemorheological factor, contributing to plasma viscosity values and to the formation of
reversible erythrocyte aggregates. The erythrocyte hyperaggregation induced by high fibrinogen levels
takes place in several metabolic and cardiovascular diseases confirmed in vivo by ultrasonography and
ex vivo by laboratory methodologies in venous blood samples. We have showed that erythrocyte
aggregation is an independent predictor of recurrent cardiovascular events in humans following their
transmural myocardial infarction.

An alternative view is that the eventual fibrinogen-cardiovascular disease association may be a
consequence of the disease process, perhaps due to an inflammatory response to progressive
endothelial damage. Endothelium-derived nitric oxide (NO) could be delivered to smooth muscles or
to the vessel lumen. NO lowers blood pressure by stimulating the release of calcium from vascular
smooth muscle cells, thereby causing the blood vessels to dilate. Following its passage into red blood
cells through band3 protein, NO may be stored interacting with hemoglobin generating
nitrosylhemoglobin at low oxygen arterial pressure (PaO,) or S-nitrosohemoglobin in higher PaO,.
The major stable metabolites resulting from NO oxidation, include nitrites and nitrates. NO
furthermore reacts with superoxide anion to yields peroxynitrite, which may either originate nitrate or
damage proteins, lipids and carbohydrates via oxidation and nitration reactions. Glutathione, an
antioxidant molecule with a thiol group, binds to NO forming S-nitrosothiol (GSNO), a secondly
important storage NO molecule. We have showed that the erythrocyte membrane CD47 protein is the
target of soluble fibrinogen.CD47 is a component of Rh group associate with Gai which inhibits the
adenylyl cyclase (AC) to produce cAMP. We have showed that the ability of erythrocyte to scavenger
NO is potentiated in presence of soluble fibrinogen, at physiological concentrations, with consequently
decrease of NO efflux. When hyperfibrinogenemia is mimicked in vitro erythrocyte NO efflux
increased in dependence of band3 protein phosphorylation returning to normal levels when in presence
of either acetylcholine (ACh) or timolol, respectively substrate and inhibitor of acetylcholinesterase.
However if the AC is completely inhibited by the specific inhibitor MDL, in presence of high
fibrinogen levels plus either timolol or plus 4N1K (a binding peptide of CD47) an increase of
erythrocyte NO efflux is verified. The levels of NO efflux return to normal with increased cAMP
concentration achieved either by PDE3 enzyme dephosphorylated in inactive state (resulting from
inhibition of PI3-K by worthamin) or by the AC activation by forskolin. Those results allows us to
conclude that in acute or chronic inflammation where soluble fibrinogen concentration are above the
normal range, the erythrocyte ability to scavenger maintaining NO or deliver it is dependent of band 3
protein phosphorylation degree, low cAMP levels and AChE enzyme molecule conformations. It is
very interesting that the activation of AC enzyme by forskolin, which normalize the levels of NO
efflux from erythrocytes in hyperfibrinogenaemia, is nowadays used for lower body weight in obese
human and to alleviate patients with glaucoma. Obesity and glaucoma are inflammatory diseases
where erythrocytes from patients with these diseases showed increase NO efflux. So, one explanation
for the forskolin success in both inflammatory diseases could be the ability of the erythrocytes capture
the NO avoiding the oxygen and nitrogen reactive species formation.
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