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Iens: mpoBecTH CpaBHUTENBHBIM aHAINW3 MApaMETPOB MUKPOLMPKYJIALUU KPOBH KOHCTPYKTHBHO
pasnugHbIx npudopoB JIJID B rpymie 370pOBBIX JIHII TPYAOCTOCOOHOTO BO3pacta. MaTepuajbl U
MeToabl: B wuccienoBanume BomuiM 53 yCIIOBHO 340poBBIX jgoOpoBosibiia (Mo — 30/23)
TpyzaocnocobHoro Bospacta (43£9 ner). M3mepeHne mpoBOAWIN B TIOJOKEHHM JieKa Ha THUIBHON
MIOBEPXHOCTH JIEBOTO TIpEeAIUICYbs 0HOBpeMeHHO AByMs nprubopamu — JIAKK-02 ¢ onToBOIOKOHHBIM
30HIOM Tepefadyd W TMpHeMa JJaHHBIX W TNOopTaTUBHBIM aHamu3atopoM JIASMA-II®. Ob6wvem
uccrenoBaHus: 0azanbHas nepdys3us, IpIXxaTenbHbId KOHCTPUKTOPHBIN TecT ([I1), KOoHCTpUKTOpHBII
TECT ¢ BeHO3HOW okkmro3ueit (BO), nuiararophas mpoba ¢ aprepuaibHOW okkimo3uei (AO).
Pe3yabTaThl U 00Cy:KIeHHe. OTHOCHUTENBHO CTAlMOHAPHOIO BapHaHTa, IOPTAaTHBHBIA NpHOOp
JEMOHCTPHUPYET JOCTOBEPHO 0ojiee BBICOKHE 3HAUEHMsI YPOBHS TKaHEBOM nepdy3uu M aMIUIUTYZAbI
pecrupaTopHO OOYCIIOBICHHBIX KOJIeOaHM KpPOBOTOKA, M OoJjice HU3KHE 3HAUCHHS aMIUIUTYABI
MyJTECOBBIX KOJIEOAHWH W KOHCTPHUKTOPHOHM akTuBHOCTH MuKpococynoB mnpu Il u BO. Pesymprarsr
YHCJICHHOTO MOJETUPOBAHUS PACIPOCTPAHEHUS! ONTHYECKOTO M3IY4YCHUS B OMOIOTMYECKUX TKAHSIX
MOKa3allo, YTO 30HJUPYEMBIH 00beM KOXKHM U IIyOMHa MpOHMKHOBeHMs m3nydeHus y JIASMA-TID
oonbire, uem y JIAKK-02. Pesynprarel momenupoBanus W JIJI® TO3BOJSIOT MPEIIOIOKHUTH
npeoOnagaHue BEHYJSIPHOIO 3B€HAa MHKPOLMPKYJATOPHOIO pycilna KOXH B  (HOpMUPOBaHUHU
orpaxkenHoro curHana y JIABMA-II® otnocutensHo JIAKK-02. 3akmwouenune: [jivHa BOJHBI U
KOHCTPYKTHBHBIE 0cOOeHHOCTH mprOopoB JIJID okaspiBaloT BIMSHUE HA PE3YIbTAThl UCCIIEIOBAHUS
BBUAY pPa3sHOI0 OUArHOCTUYECKOro 00beMa KOXH, UYTO PEKOMEHAYETCS YUUTHIBaTh B HAay4HO-
KJIMHAYECKOH pabore.

KawueBbie cioBa: mopratuBHbIA aHanuzatop JI[A®D, BeiiBner-ananus, QyHKIHOHAIBHBIE TECTHI,
MozenupoBanue Mounre-Kapio.

PARAMETERS OF TISSUE PERFUSION DEPENDING ON THE MODIFICATION OF
LASER DOPPLER FLOWMETRY DEVICES

M.A. Mikhailova®, A.A. Fedorovich?, A.Y. Gorshkov?, A.l. Korolev! V.A. Dadaeva’, E.V. Zharkikh?,
Y.I. Loktionova?, A.V. Dunaev?, V.V. Sidorov®, O.M. Drapkina®

L "NMIC TPM" Ministry of Health of the Russian Federation, Russia, 101990, Moscow, Petroverigsky
lane 10/3

2"0SU named after I.S. Turgenev", Russia, 302026, Orel, Komsomolskaya str. 95

$"LAZMA", Russia, 123458, Moscow, Tvardovsky str. 8

Abstract. Investigation of microcirculatory blood flow in the skin of the forearm was carried out
simultaneously with two constructively different laser flowmeters in 53 conditionally healthy
volunteers (M/f - 30/23) of working age (43+9 years). Basal perfusion, constrictor reaction of
microvessels during respiratory test and test with venous occlusion, and post-occlusive reactive
hyperemia were recorded. Portable device demonstrates a higher level of tissue perfusion and the
amplitude of respiratory fluctuations in blood flow with lower amplitudes of pulse fluctuations in
blood flow and constrictor response to all types of vasoconstrictive stimuli compared to modification
with a fiber optic probe. The results of numerical simulation of the propagation of optical radiation in
biological tissues showed that the probing volume of the skin and the depth of penetration depth of
radiation in a portable device are greater. The results of simulation and laser Doppler flowmetry
suggest the predominance of the venular link of the skin microvasculature in the formation of the
reflected signal from portable device relative to modification with a fiber optic probe.

Keywords: portable LDF analyzer, wavelet analysis, functional tests, Monte Carlo simulation.

© MuxaiinoBa M. A., ®enoposud A.A., l'opmkos A.1O., Kopones A.U., lanaesa B.A., XKapkux E.B.,
Jlokrtuonoga FO.1., [lynaes A.B., Cuzopos B.B., JIpankuna O.M., 2023

105



