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lI'opbans  J[. /. OcobnuBOCTI HMPKYNIALIl KpOBI HA MPUKIAAIL
MIKPOLIMPKYJISIIT y OCI0 FOHAIIBKOTO BIKY 3 PI3HOK PE3UWCTEHTHICTIO Ta Ha T
ctpecy. — KBamidikamiiiHa HayKoBa mpaiis Ha paBax pyKOIUCY

Huceprariisi Ha 3100yTTS HAYKOBOTO CTYIEHs JokTopa (dinocodii 3a
criemianpHicTIO 091 — biosoris. — MemToNoOAbChbKUN ACp>KaBHUN TeAaroriyHui
yHiBepcuteT 1iMeHi bormana  XmenbHUIIBKOTO, CyMCBKHMI  JeprKaBHHIMA
negaroriyauil yHisepcutet iMeH1 A. C. Makapenka, Memitonosns, 2021.

Jluceprailisi IpUcBsiY€Ha JOCTIIKEHHIO OCOOIMBOCTI HUPKYISAMIT KPOBI Ha
MPUKIAII MIKPOIIUPKYJISLIT y 0C10 IOHALBKOTO BIKY 3 PI3HOIO PE3UCTEHTHICTIO MPHU
JI030BAaHOMY HaBaHTa)KEHI Ta Ha TJI1 CTPECY y TBAPHH 3a /i1 MeTa00IIYHO aKTHBHUX
CIOJTYK.

Tumnonoriuni 0coOJMBOCTI JIIOAWMHU 1 TBAapUH 3HAXOIATHCS B TICHIU
Kopemsiii 3 pi3HUMU (Pi310JOTTYHUMU TMOKa3HUKaMH, B TOMY YHCI 1 3
MOKa3HUKAMHM CHUCTEMH MIKPOLUPKYJAIIi, sIKa € HaWBa)XJIMBIIIOK JIAHKOIO
€HEePreTUYHOro 1 TpodiuHOTO 00MiHY. CTaHOM MIKpOreMOAMHAMIKH BU3HAYAETHCS
rOMeOocCTa3 1 ajanTaiiiHi pesepsu opranizmy. [lopymieHHs B ganii JaHIi CyJUHHOT
CHUCTEMH JIeKaTh B OCHOBI PI3HMX MAaTOJIOTIYHUX CTaHIB a00 KOPENIIOTh 3 1X
po3BUTKOM. ToMy BENMKHA 1HTEpEC TPEACTABISE€ BHBYCHHS KOMITOHCHTIB
MIKPOLIMPKYJISILIT 1 MEXaHI3MIB 11 perysiii B pi3HUX yMOBax sIK A1arHOCTUYHOTO,
TaK 1 IPOTHOCTUYHOTI'O aCTEKTY B OIlIHIN (PYHKIIIOHAIBHOTO CTaHy OpraHi3My.

Ha nanuii yac, oIHUM 3 OCHOBHHUX METOIB BUBYECHHS MIKPOLUPKYJISAII]
KpOB1 € na3epHa jgommuiepiBcbka (uoymerpis (JIAD), mo sBasie coboro MeTon
IHTerpajbHOI HEIHBA3UBHOI OI[IHKM CTaHY MIKPOLMPKYJISITOPHOI T€MOJIMHAMIKH Y
Kamsgpax 1 €, O€3CyMHIBHO, AaKTyaJlbHUM  METOJOM  J[1arHOCTHKHU
MIKpOIIMPKYISITOPHUX Po3naAiB. KolMBaHHS TKAaHMHHOTO KPOBOTOKY € PE3yJIbTaT
CyHepHo3ullii aKTUBHUX 1 TMACHBHUX MOIYJSIIINA. BumamanHs TUX YW 1HIIMX
PUTMIYHUX CKJIAAOBHUX (PIAKCMOLINA TPAKTYIOTHCS SIK «CIEKTPATIbHE 3BYKCHHS
JII®-rpamu, 10 MOXE CIOYKUTH JIarHOCTUYHUM KPHUTEPIEM MOPYIICHb

MEXaH13MIB PeryJsiii MiKpOIUPKYJIAIT KPOBi.



Hezane)xHo Ha BeMUKUN 1HTEpEC 1 aKTyaJIbHICTh BUBUEHHS IeMOIMHAMIYHIX
IPOLECIB, HUHI MUTAaHHS MPO OCOOIUBOCTI MIKPOLMPKYJIALII KPOB1 y 370POBHUX
JIOJIEH HE PO3KPHUBAETHCS HACTUIBKU IIUPOKO, SIK Y KIIHIYHUX AiarHocTukax. Ha
ChOTOJIHI BIICYTHI HOPMAaTHBHI MOKa3HUKU MapaMeTpiB TKAHHHHOTO KPOBOTOKY Y
3I0POBUX JIIOJIEW TpU BUKOPUCTAHHI METOJY JIa3€pHOi JOMIIEPIBCHKOI
baoymeTtpii (JID).

Taxox y TBapun meron JI/I® y XpoHIYHHX eKCIIEpUMEHTaX MPaKTUYHO HE
BUKOPHUCTOBYETHCS, 110 3HAYHO 0OMeKye (D1310JI0T1UHI AOCIIKEHHs. PasoM 3 Tum,
TBApUHH € HE3aMIHHUM 00’ €KTOM I MOJAETIOBAHHS PI3HUX aJaNTaliiHUX CTaHIB,
B TOMY YHCJIl 1 CTPECy, SIKUW 4acTO HEMOKJIMBO BIATBOPUTH y oauHu. Kpim Toro,
y BITYM3HSHIM 1 3aKOpPJOHHIN JiTepaTypl BIACYTHI JaHi NpO BUSBJIEHI 3a
nornoMororo JIJId-meTpii TUImoaoriyH1 0COOIMBOCTI MIKPOIIMPKYJIAILIT Y TITYPiB.

MeTo10 po60TH 0YJI0: BUSBUTH OCOOJMBOCTI IIUPKYJISIIT KPOBI HA TIPUKJIA]IL
MIKPOLIMPKYJISIIIT Yy OCI0 FOHAIBKOTO BIKY 3 PI3HOIO PE3UCTEHTHICTIO MpHU
JI030BaHMX HAaBaHTAXKEHHSAX Ta y TBApUH HAa TJII CTpecy 3a Aii MeTadoJIYyHO
aAKTUBHHX CIOJIYK.

Jlnis peanizaiiii moctaBieHoi MeTH OyJiM 3aCTOCOBaHI Taki MeTOAM: aHAJI3 Ta
cUCTEeMaTHu3alllsl JITepaTypHUX, HAYKOBUX, METOJMYHUX Ta IHIIUX JIKEpesl 3
JOCIIKYBaHOT TeMH; METOJ JazepHoi gomruiepiBcbkoi duoymerpii (JIAD) ms
BUBUYEHHS OCOOJTMBOCTEN MIKPOIMPKYISIII KPOBOTOKY Ha pi3HI (DYHKILIOHAIbHI
npoOM 3 HACTYMHUM aMIUTITYJHO-4aCTOTHUM aHali30M PUTMIYHUX CKJIaJ0BHX
KPOBOTOKY; METOJ] TECTyBaHHS; METOOU CTATUCTUYHOI OOpPOOKM pe3yNbTaTiB
JIOCITIKEHHS.

VY xoxa1 pocnipkeHHs 0yno obctesxkeHo 192 mpakTUYHO 370pPOBUX FOHAKIB Ta
aiByaT BIKOM 17-22  pOKiB, CTYIEHTIB-IOOpPOBOJIBIIIB, SIKI HAaBYAIOTHCA Y
MeniTonoasChbkoMy JIep)KaBHOMY TEAaroriyHoMy YHiBepcuTeTi imeHi bormana
XMENbHUIIBKOTO Ta IOCTIMHO MPOXXKHMBAIOTh Ha MIBICHHOMY CXOA1 YKpaiHwu.

JlocmimkeHHs: TPOBOAUIINCS BIAMOBITHO IO CYYaCHUX BUMOT O10€THKH.



MopemtoBanHs  CeplieBOi  HEAOCTATHOCTI  3AIMCHIOBAIM Ha  IIypax.
Excniepument mpoBeneno Ha 50 Oimux 6€3mopogHUX IIypax-caMiigx Macoro 220-
260 r. llypiB yTpuMyBaau Ha CTAaHIAPTHOMY paIliOH1 BiBapito.

Y poboti Oynmm oxpepkaHi HO8I OaHi TIPO OCOOJHMBOCTI TOKA3HUKIB
MIKPOLIMPKYJISIIIT KPOBI Yy 3J0POBUX OCIO FOHAIBKOTO BiKY, IO ITOCTIHHO
NPOXXKMBAIOTh Ha TiBIHI YKpainu. 3a ponomoror JIJ[dD-rpadiunoi peectparrii
TKAaHWUHHOTO  KpPOBOTOKY Oynu  Bu3Haueni JI[Ad-merpuuni  mapamerpu
MIKPOLIMPKYJISIIT  KpOBI y  Ja0OpaTOpHUX UIypiB B HOpMI Ta TMpHU
eKCIIEpUMEHTAIBHIN cepIieBiid HemocTaTHOCT. OnepxaHi Hogi Oani MOA0 peaKIlil
TKAaHWHHOTO KPOBOTOKY Ha pi3HI (YHKIIIOHaIbHI Tpodu Ta OCOOIMBOCTI
PEaKTUBHOCTI MIKPOLMPKYJISAIT KPOBI, a TaKOX peakilii TKAaHUHHOTO KPOBOTOKY
TBapHH Ha 110 METa0O0IIYHO aKTUBHHUX CHOJYK.

OnepkaHl JaHi MO0 OCOOJIMBOCTEN MPOIECY MIKPOIUPKYIISIIT KPOBI
MalOTh BXJIMBE TEOPETUYHE Ta MPAKTUYHE 3HAUCHHS I PO3YMIHHS MEXaHi3MiB
perynsuii TKaHUHHOTO KPOBOTOKY. Bnepuie TNPOJEMOHCTPOBAHO MOXIIUBICTD
KOPEKIIii 3MiH MIKPOLIUPKYJISIIIIT KPOBI Y TBAPUH 3 €KCIIEPUMEHTAIBHOIO CEPIIEBOIO
HEJOCTATHICTIO 32 JOTIOMOTOK0 METa00I1YHO aKTUBHUX CIOJYK, a caMe YOIXiHOHY-
10, TiaTpia3ojiHy Ta KOMIIO3MIIi, IO CKJIagaeTbcss 3 Bitaminy E, mapa-
OKC10€H30MHOT KHUCIIOTH, MeTIOHIHY Ta 10HIB MarHiio (EIIM-Mg). BpaxoByrouu
TOM (akT, 10 JOKCOPYOIIMH € IIMPOKOBXKUBAHUM IMIpernapaToM [Jis Teparii
OHKOJIOTIYHUX 3aXBOPIOBaHb, OTPUMaHI PE3yIbTaTH MOXYTh CTaTH OCHOBOIO IS
oOrpyHTYBaHHs 3aCTOCyBaHHs yOixiHOHY-10, Tiarpiazominy Ta kommno3uiii EIIM-
Mg ansa xopekuii moOiyHMX eeKTiB BiJ BBeIEHHs JT0KcopyOinuny. OOrpyHTOBaH1
B pe3ysbTaTl AOCIIKEHHS MOKA3HUKH MapaMeTPiB MIKPOIUPKYJIALII KPOB1 1at0Th
MO>KJIMBICTh BUSBUTHU (DYHKI[IOHAJIbHI 3MIHH KPOBOOOITY 3 BUKOPUCTAHHIM METOLY
Ja3epHoi aommiepiBcbkoi daoymetpii (JIAD) ta pexkomeHayBaTH e METOM ISl
CKPUHIHTOBUX JOCII/PKEHb 3 METOIO BUSBIICHHS TPYIl PU3UKY PO3BUTKY IMATOJIOTIi
CEpLEBO-CYAUHHOI CUCTEMMU.

3a yMOB EKCIIEpUMEHTAIBHOI CEepIeBOi HEIOCTaTHOCTI, 3MOJIEIhOBAHOI

IUIIXOM BBEJCHHS JOKCOPYOILMHY, y HIypiB CIIOCTEPITa€ThCs 3MEHILIEHHS BCIiX



JOOCTKyBaHUX  mMoka3HukiB  JIJI®, 1mo CcBIgYUTH NP0  HPUTHIYCHHS
MIKpPOLIMPKYJISITOPHUX TPOIECIB.

Y  TBapuH 3  EKCHEPUMEHTAIbHOI  CEpPLEBOI  HEAOCTATHICTIO
IPOJIEMOHCTPOBAHO €(DEKTUBHICTh 3aCTOCYBAHHS META0OIIYHO aKTUBHUX CIIOTYK —
yoixiHoHy-10, TioTpiazoniny Ta kommnosuiii EIIM-Mg.

Haiibip11 nepcriekTuBHUM BUsiBUIach kommno3sullisi EIIM-Mg, B pe3ymbTarti
3aCTOCYBAaHHA SIKOI TOKpAIyBaJuCs OUIBIIICTh TMOKAa3HUKIB MIKPOLUPKYJIIALIT
KpoBi. OTpuMaHi pe3yJbTaTh MOXKYTh CTaTH MAaTOr€HETHYHOIO OCHOBOIO JJIf
po3po0kn e(PeKTUBHUX 3acO0IB HA OCHOBI META0OIYHO AKTUBHHUX CIOJYK IS
npo(diTaKTUKHU 1 TIKyBaHHS CEpPLEBO-CYAMHHUX 3aXBOPIOBAHb.

[Ipu nokadbHOMY KOPOTKOYACHOMY OXOJIO/PKEHHI TMOBEpPXHI XBOCTa
IHTaKTHUX MIypiB IIMaTOYKAMM JbOAY CIOCTEpirajgacsi HOPMOTOHIYHA peakilis
MIKPOCYJIMH. 3MIHM TOKa3HUKIB MIKPOIUPKYIAIII PpENpe3eHTYIOTh BIUIUB
HEUPOTCHHUX Ta 1HIIUX BUJAIB PETYSITOPHUX MEXaHI3MIB MIKPOCYJIUH y TPOIEC]
peduekTopHOi cumnaTuuHoi akTuBalii. Lle Bka3zye mpo Te, 110 B yMOBaX HU3bKUX
TEeMIlepaTyp ajanTallis KamuiIpHOTO KpPOBOTOKY 3a0e3MedyeThCs aKTUBHUMU
MeXaHi13MaMH peryJsiii.

VY X0/l TpoBeIeHHS OKJIF031MHOT MPOOU B 0OCTEKEHUX HOPMAJIbHUX TBAPUH
CIIOCTepIrajocs pi3ke 3HMKEHHS MapaMeTpy MIKpouupkyssuii. Lle mosicHioeTbes
BIITOKOM KPOBI 3 CYJUH MIKpOIMPKYJIALii. [Ticas 3akiHueHHs OKII03ii 1 MPOTAToM
HACTYNMHUX 3-5 XBWIMH peeCTpyBajiacs peakilisi mapaMmerpy MIKpOUUPKYISIIT Yy
XOJl BIJHOBJCHHA KpOBOTOKY. [linBUIEHHS mapaMeTrpy MIKPOUUPKYISAIIi
00yMOBIIEHO CTAaHOM HEWPOTEHHOI perysilii, ska 3abe3neuye HeOOX1THUI pIBEHb
TOHYCY MIKPOCY/IMH.

3a pomomoror JIJId-metpii y oci0 roHAIBKOTO BiKy Oyld BHUSBJICHI TpU
tum  JIJId-rpaM, 1m0 BIAMOBIIAIM TPhOM THIIAM MIKPOIIUPKYIIAIII KpPOBI:
anepioguyna JIJ[d-rpama BiAmoBizaga HOPMOEMIYHOMY THITY MIKPOLIUPKYJISITT
KpoBl, cuHycoinampbHa JI/Id-rpama  BiAmoBigasa  TINOEMIYHOMY — THILY
MIKPOLIMPKYJISIIi KpoBi, MOHOTOHHa JIJId-rpama BiAmoBijana TrilepeMidYHOMY

Tuy. Y OUIBIIOCTI 3 OOCTEXKEHHMX CTYACHTIB TEPEBAXHO PEECTpyBaslacs



MOHOTOHHA BucokoamIutiTynHa JIJ[D-rpama Il tumy (48,4%), mo Bu3Hauamacs sk
rinepeMivyHUI TUIT MIKPOIIMPKYJISILIIT KPOBI.

Pi3Huii piBeHb pPEaKTHUBHOCTI Ha TPoOy 13 3aTPUMKOI JUXaHHS
oOymoBnenu#t pisHuMH Ttunamu JIJI®-rpam. Tak, HaiiOuIbIIa pPEAKTUBHICTD
MIKPOCYJIMH OyJla BUSIBJIEHA Yy CTYACGHTIB 3 HOPMOEMIYHUM  THUIIOM
MIKPOLIMPKYJISIIT KpOBl1, MPU TINMEPEMIYHOMY THIIl PIBEHb PEAKTUBHOCTI OyB
3HaYHO HUKYe, IPY T1IOEMIYHOMY THIIl MaB CE€PEIHE 3HAUCHHS.

PiBeHb pPEaKTHMBHOCTI TKAHMHHOTO KPOBOTOKY Ha XOJOJOBY MpoOy Yy
cTyneHtiB 17-22 pokiB y cepeaabomy ckianas 49,34%.

Haii6inp1a pe3ucTeHTHICTh IpU OKITIO31HHIN o061 Oyna B 06cTexeHNX 0cio
13 TINOEMIYHHUM THUIIOM MIKPOIMPKYJIALIl KpoBi. PE3UMCTEHTHICTh KamuIIpHOIO
KPOBOTOKY B 0OCi0 13 HOPMOEMIYHMM Ta TINEPEMIYHUM TUIIAMHU MIKPOLUPKYJIALIT
KpoBi Oyna Hwkue. L1 BiIMIHHOCTI 0OyMOBJIEHI CTAHOM HEHPOTEHHOI peryJsiii,
sgKa 3a0e3nedyye HEOOXITHUM PIBEHb TOHYCY MIKPOCYAMH, Ta OCOOJIMBOCTIMHU
KPOBOTOKY Y MIKPOLIUPKYJIATOPHOMY PYCIIi.

3a nmanumu JIJIdD-meTpii B OOCTEKEHMX CTYACHTIB MPU 1HTEHCUBHHUX
(b13MYHUX HaBAHTAXEHHSX CIIOCTEPIraeThCsl 3HAUHE 301IbIICHHS TOKA3HUKIB CTaHy
MIKpOUUPKYJISIIT KpoBi: HA 6% mapaMeTpy MIKpOLMPKYJsLii, Ha 28% MOKa3HUKY
CEpPEeHbOr0 KBAJAPATUYHOTO BIAXUJIEHHS Ta Ha 45% BIJ BUXIIHOTO 3HAYEHHS
koediiieHTy Bapiaiii. Ll ntuHamika MOKa3HUKIB MIKPOLMPKYJIALI KPOBI MOKa3ye,
IO IMiJl BIUIMBOM (I3WYHUX HABAaHTAXXEHb Yy JIOJUHU CTBOPIOIOTHCS 3HAYHI
(GYHKIIIOHATBHI Pe3epBH AJIS IEPEPO3MOALTY TOKY KPOBI 1 JJIsl O1JIBII JOCKOHAIOTO
BHYTPIITHBOOPTAaHHOTO KAIMJIAPHOTO KPOBOTOKY.

OTpuMaHi HaMM JaHi MPO BUSIBIACHHS (YHKI[IOHAIBHOTO CTaHY CHCTEMU
MIKpOLIMPKYJISIIT KPOBI B OpraHi3mi 0oci0 IOHAIBKOTO BIKY HpU (PYHKIIIOHAJIBHUX
npobax BIJKPUBAIOTh TMEPCHEKTHBH TOMANBIIOTO TOTJIHOJICHOTO BUBYCHHS
HACJIJKIB 1HTEHCUBHUX (DI310JIOTIYHUX 3MiH, (YHKIIOHAJBHUX TMOPYIICHb 1
BUHUKHEHHS MATOJIOTTYHHUX MPOIIECIB.

[lopiBHsIBHUN  aHaAM3 OTPUMAHUX PE3YJIbTaTIB  JO3BOJISIE  BIJHECTH

JOCTPKYBaHUX OCI0 OHAIBKOTO BIKY 3 TIMOEMIYHUM THUIIOM MIKPOLMPKYJISALI]



KpPOB1 10 MOTEHIIMHOI TPYNU PU3UKY PO3BUTKY MATOJIOTIA CepLEeBO-CYIMHHOI
CUCTEMH, 30KpEeMa CeplEeBOi HEAOCTATHOCTI Ta PEKOMEHAYBAaTH METO] Ja3epHOi
JONIIIEPIBCHKOT PuioyMeTpii AJIsl CKPUHIHTOBUX JOCHTIKEHb 3 METOK BHSBIICHHSI
IIUX TPYI PU3HKY.

Kaw4oBi ciaoBa: MIKpOIMPKYJISIIS KpPOBi, ceplieBa HEIOCTaTHICTD,
PEaKTUBHICTh TKAHMHHOTO KPOBOTOKY, PE3UCTEHTHICTb, (PYHKIIIOHAJIBHI MpPOOH,
MeTabOoIIYHO aKTHUBHI PEYOBHHH.
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The dissertation is devoted to the peculiarities of blood circulation on the
application of microcirculation in young people with different resistance and on the
body of stress in animals at the action of metabolically active spores.

Typological peculiarities of humans and animals are in close correlation
with different physiological parameters, including those of the microcirculation
system, which is the most important link of energy and trophic metabolism. The
state of microhemodynamics determines homeostasis and adaptation reserves of
the body. Deviations in this area of the cardiac system are at the root of various
pathological conditions or correlate with their development. Therefore of great
interest is the study of components of microcirculation and mechanisms of its
regulation in different conditions as a diagnostic and prognostic aspect in the
assessment of the functional state of the body.

At the present time, one of the main methods of microcirculation study is
Laser Doppler flowmetry (LDF-metry), which is a method of integral noninvasive
assessment of the state of microcirculatory hemodynamics in the capillaries and is

undoubtedly a relevant method for the diagnosis of microcirculatory disorders.



Tissue blood flow is the result of superposition of active and passive modulations
of fluxmotions. Depression of these or those rhythmic components of fluxmotions
is interpreted as «spectral sounding» of LDF-graph, which can serve as a
diagnostic criterion of disturbances in the mechanisms of regulation of
microcirculation of blood.

Despite the great interest and relevance of studying hemodynamic processes,
nowadays peculiarities of blood microcirculation in healthy people are not so
widely disclosed as in clinical diagnostics. Today there are no normative indicators
of tissue blood flow parameters in healthy people using Laser Doppler flowmetry
(LDF-metry).

Also in animals LDF method in chronic experiments is practically not used,
which significantly limits the physiological studies. At the same time, animals are
an indispensable subject for modelling various adaptation states, including stress,
which is often impossible to create in humans. Besides, domestic and foreign
literature lacks data on the identified by LDF-metry typological peculiarities of
microcirculation in humans.

The aim of the work was: to reveal peculiarities of blood circulation on the
application of microcirculation in young people with different resistance and in
animals to stress under the influence of metabolically active spores.

For the realization of the set aim the following methods were used: analysis
and systematization of literary, scientific, methodical and other sources on the
investigated subject; method of Laser Doppler flowmetry (LDF-metry) to study the
peculiarities of microcirculation of blood flow on different functional tests with the
following amplitude and frequency analysis of the rhythmic components of blood
flow; method of testing; methods of statistical processing of research results.

The study involved 192 healthy young men and women aged 17-22 years,
volunteer students at the Bogdan Khmelnitsky Melitopol State Pedagogical
University, who live permanently on the east coast of Ukraine. Investigations were

carried out in accordance with modern bioethical requirements.



Modelling of cardiac insufficiency was carried out on pups. The experiment
was carried out on 50 purebred male pikes weighing 220-260 g. The pikes were
kept on standard diet.

This work obtained new data on features of blood microcirculation in
healthy young people permanently residing in the eastern part of Ukraine. LDF-
graphic registration of tissue blood flow was used to determine LDF-metric
parameters of blood microcirculation in laboratory animals in normal and
experimental cardiac deficiencies. New data on the reaction of tissue blood flow to
various functional tests and peculiarities of microcirculation reactivity as well as
the reaction of tissue blood flow to the action of metabolically active spores were
obtained.

The data obtained on the peculiarities of the blood microcirculation process
are of great theoretical and practical importance for understanding the mechanisms
of regulation of the tissue blood flow. The possibility of correction of changes in
blood microcirculation in animals with experimental cardiac insufficiency by
metabolically active compounds has been demonstrated for the first time, namely
Ubiquinone-10, tetrazolin and a composition consisting of vitamin E, para-
oxybenzoic acid, methionine and magnesium ions (EPM-Mg). Considering the fact
that doxyrubicin is a widely used drug for the therapy of oncological diseases, the
results obtained may form the basis for the treatment of ubiquinone-10, titrazolin
and EPM-Mg compositions to correct the side effects of doxyrubicin
administration. The results of the study show indices of microcirculation
parameters, which enable to reveal functional changes of the blood circulation with
uses of the laser doppler method. Laser Doppler flowmetry (LDF) and recommend
this method for screening examinations to reveal risk groups for the development
of cardiovascular system pathologies.

Under conditions of experimental cardiac deficiency, modeled by the
introduction of doxorubicin, in pups there is a decrease in all the studied indicators

of LDF, indicating the oppression of microcirculatory processes.



In animals with experimental cardiac insufficiency demonstrated the efficacy
of the use of metabolically active spolutions — ubiquinone-10, tiotrriazolin and
EPM-Mg composition.

The most promising composition was EPM-Mg, which resulted in an
increase in blood microcirculation indices. The results obtained can be a
pathogenetic basis for the development of effective products based on
metabolically active spores for prevention and treatment of cardiovascular disease.

At local short-term cooling of the surface of the tail of normal beetles with
ice flakes a normotonous reaction of microvessels was observed. Changes in
microcirculation indices represented the influence of neurogenic and other kinds of
regulatory mechanisms of microvessels in the process of reflex sympathetic
activation. This indicates that under conditions of low temperatures the adaptation
of the capillary blood flow is ensured by active regulatory mechanisms.

In the course of the occlusion test a sharp decrease in the microcirculation
parameter was observed in the examined normal animals. This is explained by the
outflow of blood from the microcirculation vessels. After the end of the occlusion
and for the next 3-5 weeks the response of the microcirculation parameter in the
course of renewed blood flow was registred. The increase of microcirculation
parameter is caused by the state of neurogenic regulation, which provides the
required level of tone of microvessels.

By means of LDF-metry three types of LDF-grams were detected in young
children, which corresponded to three types of blood microcirculation: aperiodic
LDF-gram corresponded to the normoemic type of blood microcirculation,
sinusoidal LDF-gram corresponded to the hypoemic type of blood
microcirculation, monotonic LDF-gram corresponded to the hyperemic type. Most
of the examined students had monotonous high-amplitude type II LDF-gram
(48,4%), which was recognized as hyperemic type of blood microcirculation.

Different level of reactivity to the test with respiratory stasis is caused by
peculiarities of blood microcirculation. Thus, the highest reactivity of microvessels

was found in students with normocompetent type of blood microcirculation, in



hyperemic type the reactivity level was significantly lower, in hypocompetent type
it was of average value.

The average level of tissue blood flow reactivity to the cold test in 17-22
year old students was 49,34%.

The greatest resistance at the occlusion test was in patients with hypoelectric
type of microcirculation. Capillary blood flow resistance was lower in patients
with normocompetent and hyperemic types of microcirculation. These differences
are caused by the state of neurogenic regulation, which provides the required level
of tone of microvessels, and peculiarities of blood flow in the microcirculatory
system.

According to LDF-metry in the examined students under intensive physical
strain there is a significant increase in indicators of the state of microcirculation of
the blood: 6% increase in the microcirculation parameter, 28% increase in the
mean square deviation and 45% increase in the output value of the coefficient of
variation. This dynamics of indicators of microcirculation of the blood shows that
under the influence of physical stress in humans formed significant functional
reserves for pererozpodiluem blood flow and for more thorough intra-orginal
capillary blood flow.

Our findings about the functional state of blood microcirculation system in
the organism of young children in functional tests open up prospects for further in-
depth study of the consequences of intensive physiological changes, functional
disruptions and the emergence of pathological processes.

A comparative analysis of the obtained results allows us to classify the
studied juvenile patients with a hypoelectric type of microcirculation into the
potential risk group for the development of pathologies of the cardiovascular
system, particularly cardiac insufficiency and recommend laser Doppler flowmetry
for screening examinations to reveal these risk groups.

Key words: blood microcirculation, cardiac insufficiency, reactivity of

tissue blood flow, resistance, functional tests, metabolically active reagents.
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