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M3BecTHO, 4TO KJIIOUEBBIM 3BEHOM B IAaTOTe€HE3e¢ MHOTIMX 3a00JieBaHUIi, B TOM YMCIe
apTepualibHOI TUNIEPTEH3UU, SIBJISIIOTCS HapylleHust Mukpouupkyssiuuu (MLP). He-
CMOTpPSI Ha OOJIBIIIOE KOJMYECTBO IMyOJIMKALINIA, TTIOCBSIIIEHHBIX U3YUYEHUIO IMoKa3aTe-
neii MIIP y OGonbHBIX apTepUalibHOM TUIMEpTeH3ueid, BOIMPOCHl (DYHKIIMOHAJIbHOM
aCUMMETPUU 3TUX XapaKTEPUCTHK U UX B3aUMOCBSI3U C apTepUaJIbHBbIM JaBJIEHUEM J10
CHX TIOp MaJIO U3y4eHbl. [109TOMY 11eJThI0 HACTOSIIIIETO UCCIIEIOBAHUS SIBUJIOCH U3y4de-
HUE 0COOEHHOCTEN MPOSIBJIECHUS JIEBO-TTPABOCTOPOHHEN aCUMMETPUU B PETYJISILIUM CO-
CYIMCTOTO TOHYCa CUMMETPUYHBIX 00J1aCTeil MapHbIX OPraHOB B YCIOBUSIX U3MEHEHMUSI
aprepuanibHoro masienus (All). Usmepenust nmokasareneit MLIP mpoBogunu y 5 3m0-
POBBIX 1006pOBOJIbLIEB OT 50 10 70 JeT METOIOM Jla3epHOI JOMNILICPOBCKOM (hJIoyMeT-
puu (JIADP) ¢ momorsto npucopa JTAKK-02 HITIT JIA3MA-nByxkaHaIbHBINA. JJaTum-
ku JII®D-curHana ycraHaBIMBaJId HA CUMMETPUYHBIX CTOPOHAX HUKHUX YacTeil mpa-
BOTO U JIEBOTO IUIeya B TOYKAX, PACIOJIOXEHHBIX Ha 3 CM BbILLE JIOKTEBOTO Cruba.
OueHuBanu 3HayeHUs1 nokasartesneit MLIP (nepdys3un) n coctaBislioliuX 4aCTOTHOTO
CIIEKTpa: HEMPOTEHHOI, MUOTEHHOM AbIXaTEJIbHOU U CEPACUHOI, a TAKXKE KOPPEISILI-
OHHBbIE B3aUMOCBSI3M MEXIY MOKa3aTessIMU JIEBOW U MPaBOil CTOPOH u3MepeHusi. Pe-
3yJIbTaThl KOPPEISILMOHHOIO aHajlu3a BbISIBUIM HajlW4yue JIeBO-NPABOCTOPOHHEMH
acMMMETPUHU B peryasunu nokasareneit MLIP, He cBsg3aHHYIO ¢ BETMYMHON apTepu-
ajgpHOro napieHusi. HeBbicokue 3HaueHUs1 KOAGMGUIIMEHTOB KOPPEISILIMU MEXIY MO-
kazarenssmu MLP u AJl, nosydyeHHbIE B XO/1€ HACTOSIIIETO UCCIEIOBAaHMSI, YKa3bIBAIOT
Ha OTCYTCTBUE JINHEMHBIX PETPECCUOHHBIX 3aBUCUMOCTE M MEXIAY 3TUMU BEJIMIMHAMU,
HO HE UCKJIIOYAIOT HaJTMYKe HEJTMHENHBIX B3aUMOCBSI3€i MEXy HUMMU.

Knrouegvle crosa: MUKPOLIMPKYJISILMS, aCUMMETPUSI, apTepuaibHOE JaBJeHUE, Jlazep-
Hasi TOIIUIepoBCcKast (hioyMeTpust

DOI: 10.31857/50869813920070043

HecMmoTpst Ha 3HAYUTENIbHBII MPOrPecC B U3YUEHUU Pa3JIUYHBIX CEPACYHO-COCYIM-
CTBIX 3a0osieBaHU, (PU3MOTOTUYECKUE MEXaHU3MbI PETYJISIIUM apTepUaibHOTO JaBJie-
Hus (AJl) 1 BOBHUKHOBEHUS apTepualibHOM runepteH3nu (Al) 1o cux mop oKoHYaTe b~
HO He BBISICHEHBI. B TO ke Bpemst u3BecTHO [1—3], uTo hopMmpoBaHMe 1 MIPOTEeKaHUE pa3-
JmmaHBIX (opM Al' He MOXET OCyIIeCTBIISIThCs 0e3 ydacTus u3MeHeHuit B cucteme MIIP.
ITokazano [3], 4TO KiIIOUEBBIM 3BEHOM B perysiiuu nmoxkasarteneit MIIP saBisercsa epu-
deprueckoe cocynucToe COMpoOTUBIEHUE, U3MEHEHUSI KOTOPOTO MPUBOJST K BO3pacra-
HUo Wi cHuxkeHuo AJl. KpoBOTOK B MUKPOLIMPKYJISITOPHOM pYyCJie TTOJBEPXKEH CITOH-
TaHHBIM (BJYKTyalMsIM, TO3TOMY JIJISI aHAJIM3a BPEMEHHBIX PSIIOB, ONMUCHIBAIOIIUX TUHA-
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MUKY npoueccoB ML P, nmpuMeHsIIoTcS METOABI KOPPESILIMOHHO-CIIEKTPpaJbHOIO aHaIu3a,
no3BoJisitolue nuddepeHIIMpoBaTh BKJI B OOIIYI0 CIIEKTPAIbHYIO MOIITHOCTb COCTaBJISI-
IOLIUX PETYJISLIMU COCYIMCTOrO TOHYCA Pa3jIM4HOM INPUPOJbI: SHIOTEIUATBHON, HENPO-
TeHHO, MUOTeHHOI 1 Apyrux [4, 5]. C MOMOIIBIO 3TUX METOIOB ObLUIN BBISIBJICHBI KOppPE-
JISILIMOHHBIE B3aMMOCBSI3U MEXIY PAa3IMYHBIMU COCTABJISIIOIIUMUA PETYJISILIMU COCYIMCTOTO
TOHYCa CUMMETPUYHBIX 00J1acTeli NMapHbIX OPraHOB MJIEKOMUTAIOIIUX U YCTAHOBJIEHO Ha-
nnure heHoMeHa (PYHKIMOHAIBbHOM acuMMeTpun B peryiasiuuu MIIP [6—10]. Hecmotps
Ha OOJIbIIIOE KOJUYECTBO MyOJMKAIIMiA, Kacaroluxcsl u3ydyeHus mnokasareneii MLP y
601bHBIX AT [11—14], ocobeHHOCTH TTPOsIBNIEHNS] (DYHKIIMOHAILHO aCUMMETPUM B pe-
TYJSIUMY MUKPOKPOBOTOKA MapHBIX OPTaHOB M MX B3auMOCBsi3u ¢ Al mo cux mop majno
unsydeHsbl. [1o3ToMy 1Ie/IbI0 HAcTOSIIIEH pabOThl SIBUJIOCH M3yYE€HUE KOPPENSIIMOHHBIX
B3auMOCBs3eil Mexmy rokaszaresimu MIIP cocynoB cuMMeTpUYHBIX OPTaHOB B YCJIOBU -
X u3MeHeHus AJl.

METOAbI UCCIEJOBAHUA

MetonoM na3epHoil momnruiepoBckoit duoymerpuu (JIAMD) msMmepsin mnokasaTeau
MIP y 5 3p0poBbix 106poBobieB oT 50 1o 70 net. ViaMepeHus IIPOBOININ C ITOMOIILIO
npubopa JJAKK-02 HITIT TA3MA-aByxkaHanbHbi. JaTurku JIJIdD dukcupoBanuch Ha
Hapy>XHOW MOBEPXHOCTH CMMMETPUYHBIX 00JIaCTel HUKHUX YacTell MPaBOro U JIEBOTO
TJieda B TOUKAaX, PaCIoIOKEHHBIX Ha 3 CM BblllIe JJOKTEBOTO cruba. CUHXPOHHBIE U3Me-
peHus nokasateneit MIIP cineBa u cripaBa IpoBOAWIM B THEBHOE BpeMsl 5 pa3 B CYyTKU
yepes Kaxble 3 4 B TeyeHue S nHeu (o01muii o0beM BIOOpKU # = 125 usMepeHuii). 3a-
nvcu JIIP-curnana rnpoBoauiack ¢ yactoroit 20 'y B TeueHue 2 MUH C UHTEPBAJIOM OT-
cuetoB 0.05 c. MaremaTudeckast o00paboOTKa pe3yJIbTaTOB M3MEPEeHU BKIIIOYaia B ceOs
KaK OILIEHKY CTaTuCcTUYecKmnx ImapamerpoB MIIP kaxknoro ¢parmeHTa (cpemHero 3Hade-
Hug nepdy3uu PM, ctanmapTHoro otkjioHeHus (6) 1 koadduiimeHta Bapuauu KV =
= (0/I1IM)100%), Tak 1 OlLIeHKY MoKa3aTeeil aMIIMTYIHO-4aCTOTHOTO CITeKTpa Kojeba-
HUIi, OTpaKarolINX BBIPAXKEHHOCTb Pa3IMYHBIX COCTABJISIIOIIUX CIIeKTpa [4]: HeliporeH-
Horo N (0.02—0.06 I'r), MuorenHoro M (0.06—0.15 '), apixatenbHoro R (0.15—0.4 I')
u cepaeuHoro C (0.4—1.6 I'u). PacueTs! Bcex mokazatesneit MIIP nmpoBonuiuck B yCiaoB-
HbIX (TIepdy3UOHHBIX) EAUHUIIAX C TIOMOILBIO TIPOrPaMMHOTO obOecTieueHus1, mpuarae-
moro K JIA®-ananuzaropy. Jlajaee MpoBOANIN MHOXECTBEHHbBII KOPPEISIIUOHHBI aHa-
JIN3 COMPSIKEHHOCTU Mexnay mokazaTteasimMu MIIP cumMmerpuuHbix objacteit. CTteneHb
COMPSIKEHHOCTU MEXAy MPpU3HAKaMM OLIEHUBAJIM MO BeJUMYMHE KO3 dUIIMEeHTa KOppe-
qsiumn (7). TlpuHUMaiack, uto nipu |4 < 0.3 creneHb CBA3M MPAKTUYECKU OTCYTCTBYET;
rpu 0.3 < |4 < 0.5 umeet MecTo cnabas creneHb cBas3u; pu 0.5 < |4 < 0.7 — ymepeHHas
crenedb cBsasy; npu 0.7 < |4 < 1 — cuiibHasd creneHb cBsa3u. CUHXPOHHBIE U3MEPEHMSI CUCTO-
Jm4eckoro u auacroiamdeckoro AJl mpoBomunu ¢ romoiisio npuoopa DIGITAL BLOOD
PRESSURE MONITIR UA-777 A&D Company Limited (Tokuo, Anonus). Cratuctu-
YeCKU U KOPPEISLIMOHHBIN aHaJIN3 Pe3yJIbTaTOB U3MEPEHU TTPOBOIMIIN C UCTIOIb30Ba~
HUEM CTaHIAAPTHBIX CTATUCTUYECKUX METOMAOB, BXOASIIMX B TTaKEThl MPUKIATHBIX MPO-
rpamM Excel for Windows, v. 6.0. IIpoBepka BEIOOPOK Ha HOPMaJIbHOCThH IIPOBOAMIIACH
Mo KPUTEPUIO aCUMMETPUM 1 3Kclecca. OeHKa 3HAUMMOCTU Pa3iudyuil Mexay HdaH-
HBIMU, TTOJTYyYEHHBIMU B UCCJIEyeMbIX BDEMEHHBIX PsiiaX, TPOBOANJIACH C UCITOJIb30Ba-
HueM t-kputepusi CTbIOJIeHTA.

PE3YJIbTATBI UCCIEJOBAHUM U UX OBCYKJIEHUE

Ha puc. 1 npencraBieHbl BpeMeHHBIE PsIIbl, OTpaKalolue TUHAMUKY CUHXPOHHBIX
unsmeHeHuit AJl, YCC, nepdysuu (PM) u koaddunmnenron Bapuauuu (KV) cummerpuu-
HBIX 00JIacTeil y OMHOTO M3 UCITBITYEMBIX.
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Puc. 1. Jlunamuka u3MeHeHUs TTokaszatesneit remonnHaMukd 1 MLIP cuMMeTpruIHBIX CTOPOH n3MepeHus. A —
IWHAMUKa M3MeHeHMsT auacrtonmyeckoro AD, MM prt. cr. (cuHsist auHust) 1 YCC (HR), yn/muH (KpacHast
JIMHKST). B — mHaMUKa U3MEHEHUs TToKa3aTesisi MUKpOUpKyasaiuu PM, yen. en. C — nuHaMKWKa U3MEHEHUS
koabduimenta Bapuamuu (KV). Ocu abeimce — MopsinKoBbIM HOMEP U3MEPEHUA.

Fig. 1. Dynamics of changes in hemodynamic parameters and parameters of microcirculation of symmetric sides
of measurement. A — dynamics of changes of arterial diastolic blood pressure AD, mm Hg (blue line) and heart
rate, (HR, beats/min) (red line). B — dynamics of changes of the perfusion PM, conv. un. C — dynamics of
changes of the coefficient of variation KV. The abscissa axis is the sequence number of measurements.

MoxxHo BUIeTh, UTO IMHAMUKa U3MeHeHU TTokasaTteseit MIIP cieBa u cripaBa — 310
pa3Hble, B3aMMHO HE HaKJIaJbIBaIOIIMECS CTOXacTUYecKue rnpoiuecchl. CTaTuCTUYECKUi
aHaJIM3 TUX MTPOIIECCOB, BHITTOJTHEHHBIM IS BCEX 5 MCTIBITYEMBIX, ITOKa3aJll, 4TO CpeTHee
3HaueHue BemuuHbl PM cripaBa (7.57 + 0.94) nocToBEepHO HE OTJIMYAIOCH OT 3TOTO IO~
Kaszarens cneBa (7.28 = 0.89). AHajiornuHOe UMeI0 MeCTO 1 1151 KoadhduumeHTa Bapua-
unu: BeanunHa KV ciipaBa cocrasnsiia 7.56 £ 0.36, a ciesa 7.31 £ 0.51, pasHuua He 10-
croBepHa. JlampHelIMe pacdyeThl aMIUTMTYIHO-YaCTOTHOTO CIleKTpa KoJjiebanuii PM
MO3BOJIUJN OLIEHUTh BBIPAXXEHHOCTDH Pa3JIUYHBIX COCTABJISIONIUX CIEKTpa CUMMETPUY-
HBIX obmacTeil. OLleHWBAIM MaKCUMaJlbHbIe aMIUIMTYIbl HEMPOTreHHOT0, MUOTEHHOTO,
NIBIXaTeJIbHOTO U cepAeuHoro puTMoB. Ha puc. 2 moka3aHbl BpeMEeHHbBIE PSIIbI, OTpaXKaio-
11IMe TMHAMUKY CUHXPOHHBIX U3BMEHEHU I aMITJIUTY I pa3JIMUYHbIX YACTOTHBIX COCTaBJISIIO-
mux cnekrpa PM cuMMeTpUYHBIX 00J1aCTei y OMHOTO U3 UCIIBITYeMbIX. MOXKHO BUIIETh,
YTO B LIEJIOM IMHAMKUKA U3MEHEHMUS BCEX MToKa3arTeieil HOCUT CTOXacTUUYECKUIA XapakTep,
TO3TOMY JIJIST BBISIBJICHUST OCOOCHHOCTE JIEBO-TIPABOCTOPOHHEN aCUMMETPUM M B3aMO-
OTHOUIEHUI MEXIy pa3IMYHbIMU COCTABJISIIOIIMMMU CITIEKTpa HEOOXOaUM 0oJiee aeTalb-
HBIT MaTeMaTu4ecKuii aHanu3. B Tta6i. 1 mpeacTaBiaeHBl pe3yabTaThl CTATUCTUYECKOTO
aHaM3a 3TUX BPEMEHHBIX PSIIOB Y BCEX 5 UCTIBITYEMbIX (00BeM BBIOOPKU 1 = 125 uzme-
peHuii). Y3 aToit TabIMIIbl MOXXHO BUIETh, YTO CPpEAHUE 3HAUCHUS aMIIJIUTY HeMpOreH-
HOTO, MMOT€HHOTO, IBIXaTeJbHOTO 1 CepAeYHOro PUTMOB CITpaBa ObIJIM HEMHOTO BHIIIIE,
YeM CJieBa, HO 9Ta pa3HU1IA HE 1I0CTOBEPHA.
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Puc. 2. BpeMeHHBIE psifibl, OTpakawoolye TMHAMUKY U3MEHEHUS pa3IMYHbIX COCTaBJSIONMMX criekTtpa MIIP
CUMMETPUYHBIX CTOPOH M3MepeHUsl. A — NMHAMUKa U3MEHEHMS] aMIUIMTYIbl HeiiporeHHOM (N) KOMITOHEHTBI
cnektpa MIIP. B — nuHaMuKa U3MEHEHMST aMILUIUTYAbl MUOreHHoi (M) KkoMmoHeHTHI criektpa MLP. C — nu-
HaMMKa M3MEHEHUSI aMIUIMTYIbI AbixateJbHOM (R) KommoHeHThI criektpa MIIP. D — nuHaMuKa u3aMeHEeHUS.
aMIuTyabl cepaedHoii (C) komnoHeHThl criektpa MIIP. Ocu opauHar — 3HayeHUsT mokKasateseil (yCiI. en);
ocH abcLMCcC — MOPSIIKOBBI HOMEP U3MEPEHMIA.

Fig. 2. Time series, reflecting the dynamics of changes in the various components of the spectrum of microcircu-
lation of symmetric sides of measurement. A — dynamics of changes in the amplitude of the neurogenic (N) com-
ponent of the MCR spectrum. B — dynamics of changes in the amplitude of the myogenic (M) component of the
MCR spectrum. C — dynamics of changes in the amplitude of the respiratory (R) component of the MCR spec-
trum. D — dynamics of changes in the amplitude of the cardiac (C) component of the MCR spectrum. Axes ordi-
nate-values of indicators (conv. un.); The abscissa axis is the sequence number of measurement.

HanbHeiiuii aHau3 ObUT HATIpaBJieH Ha BbISIBJICHUE KOPPEJISILIMOHHBIX B3AUMOOTHO-
IIEHW MEXITy aMIUIMTYIaMU HEMPOTeHHOTO, MUOTEHHOTO, TbIXaTeJIbHOTO 1 CEPICYHOTO
PUTMOB CUMMETPUIHBIX 00J1acTeii. Pe3ynbTaThl pacueToB MpeacTaBieHbI B Ta0IT. 2.

M3 310l Tabaulbl MOXHO BUAETh, YTO BeJaUuMHbl PM cripaBa u cljieBa mo-pa3HoMy
KOPPEIUPYIOT C IPYTMMU IToKa3aTelIsIMU. Tak, ISk cpeaHero 3HadeHus nepdysuu PM
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Taoamuna 1. CpenHue 3HayeHust nokasateneit MLIP (M + m) cumMeTpuuHBIX obJiacTeit
Table 1. The average values of the MCR (M *+ m) symmetric areas

CneBa CrpaBa
IMokazaTens (ycn.em.) Left Right
Parameter (conv.un.) (M =+ m) M _% m)
Tepdysus 7.28 +0.89 7.57 £ 0.94
Perfusion (PM)
KoadbduumeHt Bapuarmu 7.31 £0.51 7.56 £0.36
The coefficient of variation (KV)
HeiiporeHHast KOMIIOHEHTa CIIeKTpa 0.12 £ 0.01 0.15+0.01
Neurogenic component of the spectrum (N)
MuoreHHast KOMITIOHEHTA CIeKTpa 0.16 = 0.03 0.17 £ 0.02
Myogenic component of the spectrum (M)
PecnimparopHast KOMIIOHEHTa CIIEKTpa 0.09 £0.02 0.10 £ 0.01
Respiratory component of the spectrum (R)
CepneuHasi KOMIIOHEHTa CIieKTpa 0.49 +0.17 0.61 £0.01
Cardiac component of the spectrum (C)

cripaBa, JOCTOBepHO 3HaunMasi ([ > 0.5) cTereHb CBA3M ObUIA BBISBIIEHA C HEMPOTEHHOM,
MUOTEHHOM, IbIXaTeJIbHON U CepJeYHOl KOMITOHEHTAaMM TOM K€ CTOPOHBI MU3MEPEHMUSI.
B 10 xe Bpems w1 cpeaHero 3HadeHus: PM ciieBa 1oCTOBEpHO 3HaYMMasl CTEIEHb CBSI3U
OblLJ1a BBISIBJIEHA TOJIBKO C CEPAEYHOI KOMITOHEHTOMN CMEKTpa TOU XXe CTOPOHBI U3Mepe-
HUs. MuoreHHasi KOMIIOHEHTA CIIEKTpa CJieBa MOJIOKUTEILHO KOPPEIUPYET C CepAeYHOi
KOMITOHEHTOM TOM XK€ CTOPOHBI, 4 TAKXKE€ C MUOT€HHOM U HEMPOTeHHOU KOMITOHEHTaMU
MPOTHUBOIIOJIOXKHOM CTOPOHBI M3MepeHUs. Eciin MexXIy MMOTeHHOI KOMITIOHEHTOM CITeK-
Tpa cjieBa U CpeTHUM 3HaueHrueM PM Toii ke CTOpOHBI U3MEpPEeHUsT JOCTOBEPHOI Koppe-
JISIUOHHOM B3aMMOCBSI3M He OOHApYXXEHO, TO ISl TpaBoOil CTOPOHBI HAGJII0AaI0Ch MTPO-
TUBOMOJIOXHOE: MeXay BeInurnHaMu Mrip 1 PMiipaB BbisiBlieHa BbICOKasl CTENEHb KOP-
penssuun (¢ = 0.73). HeiiporeHHasi KOMIIOHEHTa CIIEKTpa TakKXKe XapaKTepu3oBajlach
JIEBO-MPABOCTOPOHHEN acumMeTpueit: ecir NJeB MOJOXUTENIbHO KOppeaupoBaia ¢
MUOTE€HHOM KOMIIOHEHTOM Toli ke cTopoHkI (# = 0.71), To NmpaB KoppeaupoBaja ¢ MUO-
T€HHOM KOMIIOHEHTOM MPOTUBOIIOIOXHOI cTOPOHHI (7= 0.57). OTHOCUTEIILHO KOPPEIs-
IIMOHHBIX CBsI3el HEMPOTreHHON KOMIIOHEHTHI C BEJMYMHOW cpeaHero 3HayeHuss PM
TakoKe ObLTa BBISIBJIEHa acCUMMETpUSI: cripaBa Mexay Nip u PMrp HaGonanacs CuiibHast
KoppesaiuroHHas ¢Bs3b (» = 0.74), a ceBa aHaJIOTMYHAsI B3aMMOCBSI3b IIPAKTUUECKU OT-
cyrctBoBaia (r = 0.09). AcumMeTpust ObLIa BbISIBJIEHA U IO OTHOIIIEHUIO K IbIXaTeJIbHOM
KOMITOHEHTE CITeKTpa: €CJI BeJIMYMHA JbIXaTeJIbHOM KOMIIOHEHTHI CIIEKTpa cripaBa Kop-
penvpoBaia MOJIOXKUTEJIbHO CO CpeaHUM 3HaueHueM PM, HeliporeHHOIi, MUOTeHHOM U
CeplIeYHOll KOMITOHEHTO TOil XK€ CTOPOHBI, TO aHAJIOTUYHBIE KOPPEJISILIMU clieBa ObLIN
HE IOCTOBEPHbBI. ACUMMETPUS OTMeYaslach U MO OTHOIIEHWIO K B3aMMOCBSI3M MEXIy Cep-
JIEYHOM U IbIXaTeIbHON KOMIIOHEHTAMU CIIEKTpa: BBISIBJICHA KOPPEISLIMOHHAST B3aMO-
CBSI3b MEXKIy STUMH IToKa3aTelIsiMu cripaBa (» > 0.5) 1 He 0OHapyKeHO aHAJIOTUIHBIX 10-
CTOBEPHBIX B3anMMOCBsI3el cieBa. Mexny nokasarensmu MIIP cumMmerpuuHbix obna-
creit 1 BenuuuHOM AJl 1OCTOBEPHBIX KOPPEJSIIMOHHBIX CBsI3eii He BhISIBJIEHO. B TO ke
Bpems Mexny YCC u HeliporeHHOM KOMITOHEHTOI CIIeKTpa KOppesIHMOHHAasI CBI3b Xa-
pakTepu3oBaJiaCh aCUMMETPUEIA: CIIpaBa UMeJia MECTO TMOJOXHUTENbHAsT KOPPEsIus, a
clieBa — cjiabast oTpuliaTeabHas Koppessus. [IpencraBineHHbie B Ta0JI. 2 KOPPEISIIUOH-
HbI€ B3aMMOCBSI3U XapaKTEPU3YIOT PETYJSITOPHbIE MPOLECChI, OTPAXEHHbIE B TMHAMUKE
W3MEHEHUS UHIUBUAYAbHBIX XapakTepucTuk ML P, uamepeHHbIX B pa3Hbie BpeMEHHbIE
MEPUOIbI, T.€. BPpeMEHHBIX pslaX, M300pakeHHBIX Ha puc.2. Pe3ysbTaThl KOppeasiiiuoH-
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Taoanua 2. KoadhduiuueHTsl KOPPeIsiLiny MeXXAy IToKa3aTeasIMU reMOIUMHAMUKU (apTepualbHOe
nasieHue, AD, MM pT. cT. 1 YCC, yn/mMuH) u mokazarenssmu MLP cumMerpuanbix obnacrein (mep-
¢by3uu (PM), koadhduumenrta Bapuanuu (KV), HeiiporenHoit (N), muoreHHoit (M), pecniupaTop-
Hoit (R) u cepaeunoit (C) KOMNOHEHT criekTpa), n = 125

Table 2. Correlation coefficients between hemodynamic parameters (blood pressure (AD, mmHg)
and heart rate (HR, b/min)) and MCR parameters of symmetric regions (perfusion (PM), coefficient
of variation (KV), neurogenic (N), myogenic (M), respiratory (R) and cardiac (C) components of the
spectrum), n = 125

PM KV N M R C PM KV N M R C
AD HR Jles Jlen Jlen Jles Jlen Jles Ip Ip Ip Ip Ip Ip
Left Left Left Left Left Left | Right | Right | Right | Right | Right | Right

[Mokazatenb
Index

AD 1.00 (—-0.16 |—-0.09 |-0.23 |[-0.31 0.18 0.18 |—-0.05 0.09 |-0.05 0.18 0.25 |-0.19 0.07
HR |-0.16 1.00 | 0.28 0.17 |-0.41 |-0.33 0.17 |-0.12 |-0.17 0.17 0.51* [ 0.13 0.11 0.25

Jes [—0.09 | 0.28 1.00 | 0.21 0.09 | 0.05 | 0.38 | 0.51* | 0.12 |-0.05 | 0.05 | 0.03 | 0.18 0.01
Left

KV
Jes |—0.23 | 0.17 0.21 1.00 | 0.49 | 045 | 0.11 0.76**| 0.04 | 0.26 | 0.51* | 0.33 | 0.34 | 0.08
Left

Jles 0.04 |-0.41 0.09 | 049 | 1.00 | 0.71** 0.26 | 0.36 | 0.36 | 0.25 | 0.39 | 0.32 | 0.45 | 0.36
Left

Jes |-0.1 |—0.33 | 0.05 | 0.45 | 0.71** 1.00 | 0.2 0.55* | 0.52* | 0.31 0.57* | 0.55* | 0.46 | 0.53*
Left

Left 0.18 0.17 0.38 0.11 0.26 0.20 1.00 0.37 0.29 |[-0.17 0.2 0.01 0.36 0.25
Jles

Jes |—0.05 |-0.12 0.51* | 0.76** 0.36 | 0.55*| 0.37 1.00 | 0.28 | 0.38 | 0.34 | 042 | 0.46 | 0.21
Left

PM
Mp |-0.05 [-0.17 | 0.12 | 0.04 | 0.36 | 0.52*| 029 | 0.28 | 1.00 | 0.34 | 0.74"| 0.73*| 0.73** 0.61*
Right

KV
Mp |-0.05 | 017 [-0.05 | 026 | 025 | 031 [-0.17 | 038 | 0.34 | 1.00 | 0.35 | 0.55%| 0.39 | 0.68*
Right

Tp 0.8 | 0.51* | 0.05 | 0.51*| 039 | 0.57*| 020 | 0.34 | 0.74** 0.35 | 1.00 | 0.72%| 0.58* | 0.38
Right

Tlp 013 | 013 | 003 | 033 | 032 | 0.55%| 0.01 | 042 | 073 0.55*| 0.72*%| 1.00 | 0.65* | 0.72**
Right

Mp [-0.19 | 011 | 018 | 034 | 045 | 046 | 036 | 0.46 | 0.73** 0.39 | 0.58*| 0.65* | 1.00 | 0.57*
Right

Mp 0.07 | 025 | 0.01 | 0.08 | 036 | 0.53*| 025 | 021 | 0.61* | 0.68*| 0.38 | 0.72*% 0.57* | 1.00
Right

0<[4<0.5 * 0.5<[4<0.7 o 0.7<4< 1

HOTO aHa/Ii3a 3TUX BPEMEHHbLIX PSAOB BBISIBUJIU HAJIUYUE JIEBO-TIPABOCTOPOHHEMN aCUM-
METPUU B perysiuuu rokasatrenciit MIIP 1 He BBISIBUIIM TOCTOBEPHBIX KOPPEJISILIMOHHBIX
B3aMMOCBSI3e MEXKIy STUMH ITOKa3aTeIISIMU U BeTmInHOM AJl.

WNmeromuecst B autepaType NaHHbIE OTHOCUTEbHO KOPPEISILIMOHHBIX B3aUMOCBsI3eit
mexny Al m mokazarensimu MILP nporuBopeuyussl. B padore [3] moka3zaHo, 94TO y 00JIb-
HbIX ¢ A" oTMeuaetcst yBennueHre PM u yBenueHre aMIUIMTY T BBICOKOYaCTOTHBIX Tap-
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MOHUK B CIIEKTPE, YTO paCCMaTPUBAETCS KaK KOMIIEHCATOPHOE YCUJIEHHE MMapacuMIIaTH -
YEeCKUX BAUSHUN B PEryJsiliiu KpoBoToKa. OaHaKoO aBTOPHI paboTHI [2] moka3aiu, 4To y
300POBBIX MAEHTOB 1 00JbHBIX Al TokazaTenu MIIP He nMenu cTaTuCTUYECKN 3HAYM -
MBIX oTiiumii. B pa6ote [12] aBTops! n3ydyanu nokazatean MIIP nombsi3eraHoit 061acThl y
3[I0POBBIX UCIBITYeMbIX 1 00bHBIX A" paznuyHoro Bo3pacra. Pe3ynbraThl MccienoBaHUH
rnokasaju, 4to y 6osbHbIX Al cHkeHbl Ttokazatenu PVD (perfused vessel density) u TVD
(total vessel density), HO TOCTOBEPHBIX Pa3IWUMA MEXAY OCTaJbHBIMMU IMOKa3aTeIsIMU
MIP 310poBbIX NaleHTOB U TalueHToB ¢ Al' He oOHapykeHo. UTo KacaeTcst Koppesi-
LIMOHHBIX B3aMMOCBSI3eil Mexny BeanunHoit A/l n nokazarensmu MLP cumMmeTpruuHbIx
OpraHoB, TO O HACTOSIIIIETO BpPEMEHU B KIIMHUYECKOH MTPAaKTUKE 3TU BOTIPOCHI MAJIO U3y~
yeHbl. BMecTe ¢ Tem, B 3KCIIepMeHTax Ha XKMBOTHBIX ObLIO TTOKa3aHO HaIn4Yue (heHoMe-
Ha JIEBO-IIPAaBOCTOPOHHEN aCUMMETPUM B peryisuun nokasarejieiir MIIP [6—9], B Tom
YUCJie U B YCIOBUSIX CHUXeHUs1 cucteMHoro AJl. Tak, B padorte [7] Ha OCHOBaHUM JaH-
HbIX JIJI® 6bUI10 YCTAHOBJIEHO, YTO TPU CHUKEHUU AJl KPOBOTOK B MUKPOILIUPKYISITOP-
HOM pYycJie TTapHBIX 3alIeYHbIX MEIIIKOB XOMSIYKa YMEHbIIIAETCS, MPUYEM OTHOCUTEIBHO
HMCXOITHOTO YpOBH CHIDKeHUe [1M Obu10 GoJiee BhIpaxkeHO CiieBa. ABTOPEI 3TOM pabOThI
BBICKA3bIBAIOT MPEAIOJI0XKEHNE, YTO OJHON U3 MPUYUH PEe3KOTO0 CHUKEHUSI KpPOBOTOKA B
MILP cneBa siByisieTcss yMeHbIIIEHUE Yrcaa GYHKIIMOHUPYIOIIUX KAITUJISIPOB, KOTOPhIE
YyBCTBUTEJbHBI K U3MEeHEHUI0 AJl, 1 CHUXKEHNE CKOPOCTU KPOBOTOKa B BEHYJIaX, BEpPO-
SITHOCTb paCIIMPEeHUsI KOTOPhIX Oosiee BhipaxkeHa mjisi MIIP cieBa, kak mokasaHo mpu
OMOMUKPOCKOIIMHU PYCJia B YCIOBUSIX CHIDKEHUSI CUCTEMHOTO maBiieHus [15]. Pe3ynbrarst
MPOBEIEHHBIX HAMU UCCJIEAOBaHUN TTOKAa3aJIu, YTO YUCJIOBbIE 3HAUYeHUST KOddduimeH-
TOB KOppeJisiliuK Mexxay BeanunHoit Al v mapamerpamu MIIP Haxonuivch B tnarasoHe
0 < r < 0.5, cUIBHBIX KOPPEISIILUOHHBIX B3aMMOCBSI3eii HaMU He oOHapyxXeHo. OJHaKO
HEBBICOKHE 3HaYeHUsI KO3 PUIIMEHTOB KOppesiuuu Mexay rokazareasiMmu MIIP u Al
YKa3bIBalOT TOJBKO Ha OTCYTCTBUE JIMHEUHBIX PErpecCUOHHBIX 3aBUCUMOCTE MeEXIy
9TUMU BEJIMYMHAMU, HO HE MCKIIOYAIOT HAJIMYME HEJIMHEWHBIX B3aMMOCBSI3EH MEXIy
HUMU. DKCNIEpUMEHTAJIbHbIE MCCJIeIOBaHNS, BBITIOJTHEHHbBIC HA XXUBOTHBIX, YKA3bIBAIOT
Ha HaJIMYyKie UMEHHO HeJIMHEeMHBIX B3auMOCBsi3eil Mexny Al 1 rmokasaresisiMu CKOPOCTH
KPOBOTOKA B COCYJIax JIEBOTO 1 IMPaBOro KpOBEHOCHOTO pycia. Tak, B pabote HornHoii u
coaBT. [16] mpoBeaeHbI CUHXPOHHBIE PETMCTPALIMM BETUYUH OOBEMHOM CKOPOCTU KPO-
BOTOKAa B CUMMETPUYHBIX 00J1aCTSIX MPABOU 1 JIEBOU OOIIMX COHHBIX apTePUSX TOJJOBHO-
O MO3ra KOIIIK! B YCIIOBUSAX udMeHeHus BenuuuHbl AJl. MccnenoBanus mokasaau, 4To
npu HU3KKUX 3HaUYeHUsIX AJl oObeMHasi CKOPOCTb KPOBOTOKA B TPaBO apTepUM BHIIIIE,
YyeM B JIEBOIA, MPU BBICOKMX 3HaUeHUsIX Al 06e 3Th BeJIMYMHBI CPAaBHUBAIOTCS, a B JUaria-
30HEe cpeaHuX 3HaueHMil A/l cyliecTByeT Touka, Iie 0ObEMHBIE CKOPOCTbU KPOBOTOKA
crnpaBa U cieBa paBHbI. [Ipruem, j1eBoe U MpaBoe KPOBEHOCHOE PYCJI0 UMEIOT pa3iny-
HbIE TUIIBI PETYJIITOPHBIX MPOLIECCOB: CIeBa OHU OMUCHIBAIOTCS MapadoInyecKoil 3aBu-
CUMOCTBIO, a CIipaBa cuHycounaibHOU. [lonoOHbIE HelUMHEHHbIEe MPOLECChl HE MOTYT
UMeTb 3HAaYMMble KOPPEISIIIUOHHBIE B3AUMOCBSI3U, T.K. TIPU BBIYUCIEHUU KO3dduimeH-
Ta KOPPEJIsSIIUY CYMMUPOBaHUE MPOUCXOIUT MO BCeil BbIOOpKe 3HaueHuid Al oT cambIx
HU3KUNX 10 CAMBIX BBICOKUX. y‘{l/lTbIBaSI, 4YTO JIOKAJIbHbIC 3HAYCHU S BEJIINYUH KOSd)q)l/lLll/I-
€HTOB KOPpEeJISILIUU, U3MEPEHHbIE B PA3JIMUHBIX IMana3oHax uaMeHeHust AJl, pa3niuuHbl
HE TOJIBKO T10 BEJIMYMHE, HO U T10 3HaKy, CYMMUPOBaHUE IO BCEl BEIOOPKE Bceraa Oyner
WMETh UTOTOM HEBBICOKME 3HAYEeHUST KOG DUILIMEHTOB KOPPESIINU, UTO TOBOPUT 00 OT-
CYTCTBUU JIMHEMHBIX PETPECCUOHHBIX 3aBUCUMOCTEN UCCIIEAYEMbIX TapaMeTPOB KPOBO-
Toka ot AIl. [ToaToMy pe3ynbTaThl TPOBENEHHBIX HAMM UCCIICIOBAaHUI CBUIETEbCTBYIOT
0 TOM, YTO B3aMMOCBsI3b MexXIy IapamerpamMu MILIP cumMerpuuHbix obnacteit A/l Henu-
HeliHasg. DKCIEepUMEHTAIbHOE U3yYEeHUE 3TUX B3aUMMOCBSI3€ MOXET OBbIThb BBIITOJHEHO
TOJIbKO TTyTeM (hOPMUPOBAHMS PETIPE3EHTATUBHBIX TPYTIIT UCTIBITYEMBIX OTIEBHO Ha KaX-
JIOM JIOKQJIbHOM Jrarna3oHe U3MEeHeHU BeJnurHbl AJl, HaUMHas OT KpaitHeit JeBoii rpa-
HUIIBI 3TOTO Arana3oHa (Hu3kue 3HaueHus1 A, TMTIOTOHUKN), U KOHYasl KpaiiHel nmpaBoi
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rpaHulbl (BbICOKME 3HauyeHus1 AIl, runeptoHuku). Pe3yabTaThl MpoBEeNeHHBIX HAMU HC-
CJIEAOBAaHMI COITIACYIOTCSI C IIPEAIONIOXKEHNEM, BRICKA3aHHOM aBTOpaMu paboThl [16], o
TOM, UTO OMPEIEISIONLYIO POJIb B PETYISILIMA COCYIUCTBIX (DYHKIIUIT UTPAIOT HE MECTHbIC
PETYJISTOPHBIC BIIMSTHUS Ha COCYIBI, a CUCTEMHEBIC ayTOPETYISITOPHEIE IIPOIIECCHI, o0ecIe-
YMBAIOIINE YCTOMIMBOCTD (PYHKIIMOHUPOBAHUS LISJIOCTHOM TeMOIMHAMNYIECKOM CUCTEMBL.
JlanbHelIe uccaeaoBaHus MEXaHU3MOB CUCTEMHOM PETYJISIIIMU COCYTUCTBIX (OYHKIIMIA 1
poJi GYHKIIMOHAIBHOI aCUMMETPUHU B TTOAAEP>KaHUM YCTOMYMBOCTA TeMOJIMHAMUYECKUX
rnokasareJjieil BaXKHbI He TOJIbKO JIsT (pyHIaMEeHTaIbHO# (DU3MOJIOTHUH, HO U JIJIST TPaKTUYe-
CKOW MEIVULIUHBI.

NCTOYHUK ®MMHAHCHUPOBAHUA

PabGota BriTtoTHEeHa 32 cyeT cpencts DenepanbHoro 6romKkera P B pamkax BeimosHeHUs ['ocy-
nmapcrBeHHoro 3aganuss @®TBHY HUMH® um. I1.K. AHoxuHa.
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Analysis of Characteristics of Microcirculation of Symmetrical Organs
under Changes in Blood Pressure

L. V. Mezentseva*

Anokhin Institute of Normal Physiology, Moscow, Russia
*e-mail: .v.mezentseva@mail.ru

It is known that a key link in a pathogenesis of many diseases, including arterial hyperten-
sion, is disturbances of microcirculation (MCR). Despite a considerable quantity of the
publications on characteristics of MCR at patients with arterial hypertension, questions of
functional asymmetry these characteristics and their interrelation with blood pressure till
now are a little studied. Therefore the purpose of the present research was studying of fea-
tures of left-right asymmetry in regulation of a vascular tonus of symmetric areas of paired
organs under changes in blood pressure. Measurements of characteristics of microcircula-
tion spent at 5 healthy volunteers from 50 till 70 years by means of a LDF method (device
LAKK-02 NPP LASMA-two channels). The sensors LDF signal recorded on the sym-
metric parties of the bottom parts of the right and left shoulder in the points located on
3 cm above an elbow bend. Characteristics of MCR (perfusion) and amplitudes of fre-
quency spectrum: neurogenic, myogenetic, respiratory and cardiac, and correlations be-
tween them was estimated. Correlation relationships between various components of a vas-
cular tonus showed left-right asymmetry that has been not associated with blood pressure
value. Low values of the correlation coefficients between the MCR and AD obtained in
this study indicate the absence of linear regression dependencies between these values, but
do not exclude the presence of nonlinear relationships between them.

Keywords: microcirculation, asymmetry, blood pressure, laser Doppler flowmetry
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