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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.
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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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