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BNMUAHWNE HU3KOUMHTEHCUBHOIO MUIJIMMETPOBOIO U3NYYEHUA HA MAPAMETPbI
MUKPOLIUPKYNALIUK B YCNTIOBUAX ®YHKLIMOHANNIbHOWU HAIPY3KW Y UCTILITYEMbIX C
PA3NIMYHbIMU TUNTAMU MUKPOLIMPKYNALIMA
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CBefieHnst 0 BNVSIHUM 3NEKTPOMarHTHoro nsnyydexHus (M) Ha npoueccbl MUKPOLMPKYALMK
AOCTaToYHO MPOTMBOPEYMBLI, YTO, BO3MOXHO, CBSI3@HO C pPasfiMyHbIM WMCXOOHbLIM COCTOSHWEM
POYHKUMOHNPOBAHUSA MUKPOLIMPKYNATOPHOrO pycra, KOTopoe B MPOBOAMMbBIX UCCefOBaHUSX Yalle
BCEro He yumtbiBaeTcd. K TOMy e M3BECTHO, YTO MNPUCNOCOOMTENbHbIE MEXaHW3Mbl, peakuum
ajanTauMum M KOMMeHcauun Havboriee OTYETNMBO  BbISBASIOTCA  NPU  MOBbILLIEHHOW
dyHKUMOHanNbHOW Harpyske. Llenbio gaHHOro uvccnegoBaHus SBUNOCb  U3YYEHUE  BIIUAHUSA
HM3KOMHTEHCUMBHOrO OMW  mwunnumeTpoBoro (MM) AmanasoHa Ha napameTpbl  KOXHOM
MWUKPOLIMPKYNSALMM B YCNOBUSIX (PYHKUMOHANbHOW Harpys3km Yy UCMbITyEMbIX C  PasnuyHbIMMI
TUMONOrM4YECKMMU OCOBEHHOCTAMM.

OKcnepuMeHTanbHOe BO34EVWCTBME MM W3MyYEeHUS OCYLLECTBNANOCb Ha 7-MUKaHarbHOM
annapate «PAME/[. SKCIEPT-04» (A=7,1 mm, 4YactoTta nanyvenunst 42,4 I'Tu, NNOTHOCTb MOTOKA
MoLLHocTM 0,1 MBT/cM?). ViccnenoBanne MUKPOLIMPKYISILIMA OCYLLECTBIISANOCS METOLIOM NIa3epHOil
AONMNNepoBCcKoN (hNoymMeTpunm C MOMOLLBIO Ma3epHOro aHanusatopa kpoBoToka «JIAKK-02»
(npoussoacTteo HIIM «Jlasama», Poccust) ¢ npumeHeHneM yHKLMOHaNbHbIX NPo0: AblXaTerbHOMN,
NOCTyparibHOW, OKKMIO3MOHHON 1 hapMaKonormyecKkom.

BbiSiBNEeHO, 4TO ANS UCMbITYEMbIX C PasHbIMW MUKPOLUMPKYNSATOPHBIMU TUNamMmn XapakTepHbl
onpefeneHHble pasnuuMsa B MexaHu3max perynsuum TKaHeBOro KpoBOTOKa: HOPMOEMUYECKUA TUM
XapakTepusyeTcsi onTumaribHbIM YyPOBHEM B3aMMOAEWCTBMA 3HOOTESNMN-3aBUCMMOro, SHOOTENUi-
HEe3aBMCMMOTO  MMOFEHHOTO M HEWPOreHHOro  KOMMOHEHTOB  perynsuum  npoueccoB
MWKPOLIMPKYNALMWN; TMNOEMUYECKMIA TUM OTNINYAETCHA MOBbILLEHHOW aKTUBHOCTbIO CMMMATUYECKUX
agpeHeprmyecknux BIUSHUA, a T[UNEePEMUYECKUA - CHWDKEHHBIMU  BIUSHUAMMU MWOrEHHOro
SHOOTENMN-HE3aBNCUMOrO KOMMNOHEeHTa. [Nokas3aHo, YTO Mpu AEWCTBUM MM M3NYyYeHUs HaumeHee
BblpaXEHHble M3MEHEeHUs nokasaTerie OTMeYeHbl Yy UCMbITyeMblX, MMelWwux Havbonee
cbanaHCMpOBaHHbIN HOPMOEMUYECKUA TUM MUKPOLMPKYMALUMW, NMPU 3TOM OCHOBHYIO POfb urpaet
SHOOTENMN-3aBNCUMbIA KOMMOHEHT perynsauuM TKaHeBOro KpoBoToka. MakcMManbHO BblpaXKeHHbIV
Ba30TPOMHbLIA, OAHAKO pa3HOHanpaBfeHHbIN, 3dhdeKkT Habngancs y UCMbITYyeMblX C MCXOOHO
BbIp@XXEHHbIMW  OTKIMIOHEHUSAMW MOKa3aTenen MUKpPOremoguHamMuky (runo-, runepeMm4eckmMm
™mnamn). [pu 3TOM Yy MWCNbITyEMbIX C T[MNOEMUYECKMM TUMOM B MexaHu3Mmax [AencTBus
HU3KOMHTEeHCUBHOrO MW MM AmanasoHa Ha MUKPOLMPKYNSTOPHbIE MPOLECChl Beayllyl pofb
nurpaeT HeWporeHHbI, a Yy WCMbITyeMblIX C FMNepeMU4eckuM TWUMNOM - MWOFEHHbIN 3HAOTENun-
HEe3aBNCKMMbIA KOMMOHEHT TKaHEBOro KPOBOTOKA.

Mm usnyyeHne obnagaet usbupaTenbHblM AEACTBMEM Ha MoKasaTenu MUKPOLMPKyNAumu,
OKasblBas BMMSHWE MNPEUMYLLECTBEHHO Ha WCXOAHO W3MEHEeHHble 6e3 BMAWSHWMA Ha WCXOAHO
HOpMarnbHble, 4YTO MNPUMBOOAUT K HUBENMPOBAHWIO MEXIPYNMNOBbIX Pasfuuuii U NPUBNNKEHMUIO
3Ha4YeHW nokasareney MUKPOLMPKYNSAUMW Y UCTbITYEeMbIX C FMMO- U MMNepeMUYeckum Tunamm K
Hanbonee cbanaHcMpoBaHHOMY B  (OYHKUMOHANbHOM OTHOLIEHUM HOPMOEMUYECKOMY, YTO
CcBMaeTeNnbCTBYET O roMeocTaTYeckoM AeNCcTBUM 3Toro hmanyeckoro akropa.

KnioueBble cnoBa: HW3KOVHTEHCMBHOE 3NEKTPOMAarHUTHOE W3rnyyYeHne MunInMeTpoBOro
AvanasoHa, MUKPOLUMPKYNALMSA  KPOBM, MeETOA4 Jla3epHOM [AONMnepoBCKOW  dioymeTpuu,
PYHKUMOHanNbHbIE NPOBbI, MMNo-, rMNep- 1 HOPMOEMUYECKUA TUMbl MUKPOLIMPKYNALIMA.
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EFFECT OF LOW-INTENSITY MILLIMETER RADIATION ON THE MICROCIRCULATION
PARAMETERS IN THE CONDITIONS OF FUNCTIONAL POWER IN TEST-PERSONS WITH
DIFFERENT TYPES OF MICROCIRCULATION
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Information about the effects of electromagnetic radiation (EMR) on the processes of the
microcirculation is rather contradictory, which may be associated with a different initial condition of the
functioning of the microvasculature, which is often ignored in the existing studies. In addition, it is known
that adaptive mechanisms, reactions of adaptation and compensation are most clearly revealed by the
increased functional load. The purpose of this study was to examine the influence of low-intensity
electromagnetic radiation of millimeter (mm) range on the parameters of skin microcirculation in
conditions of functional load in test-persons with different typological characteristics.

Experimental influence of mm radiation was carried out on 7-th channel device "RAMED.
EXPERT-04" (A = 7,1 mm, the radiation frequency 42,4 GHz, power density 0,1 mW/cmZ). The
study was carried out by microcirculatory laser Doppler flowmetry using a laser analyzer of blood
flow, "LACK-02" (production of SPE "Lazma", Russia)_with the use of functional tests: respiratory,
postural, pharmacological and occlusion.

It is revealed that test-persons with different types of microcirculatory characterized by certain
differences in the mechanisms of regulation of tissue blood flow: normoemical type is characterized
by the optimal level of interaction between endothelium-dependent, endothelium-independent
myogenic and neurogenic components of the microcirculation regulation; hypoemical type has
elevated activity of the sympathetic adrenergic influences, and hyperemic is characterized by the
reduce of the influence of endothelium-independent myogenic component. It is shown that the
action of mm radiation produced less changes in rates in test-persons having the most balanced
normoemical type of microcirculation, and the key role is played by endothelium-dependent
component of the regulation of tissue blood flow. Maximally expressed effect was observed in test-
persons with initially severe disabilities indicators of microhemodynamics (hypo-, hyperemic types).
But hypo- and hyperemic types had the opposite effect. At the same time a major role plays
neurogenic component of tissue blood flow in test-persons with hypoemical type; and myogenic
endothelium-independent component in test-persons with hyperemic type in the mechanisms of
action of EMR mm range on microcirculatory processes

Mwm radiation has a selective effect on the parameters of microcirculation, affecting mainly the
initially modified ones without affecting the original normal ones. The selective effect leads to a
leveling of intergroup differences and equation of values of microcirculation indicators in test-
persons with hypo- and hyperemic types to the most balanced functionally normoemical type. This
indicates the homeostatic effect of this physical factor.

Key words: low-intensity electromagnetic radiation of millimeter range, microcirculation, laser
Doppler flowmetry technique, functional tests, hypoemical, hyperemic, normoemical types of
microcirculation.
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