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OCOBEHHOCTU APTEPUAJIBHOIO MO3roBOIro KPOBOTOKA
Y nuy € PA3HbIMU TUMAMU CACTEMHOW FrEMOAUHAMMKMU

H. B. 3a6onotckux, f. A. XaHaHawBsunu
Kyb6aHckuli eocydapcmeeHHbiti MeQUUUHCKUL YHUsepcumem

WceneposaHsl nokasaTtenu KpoBOTOka B CpeHEN MO3roBOi U OCHOBHOI apTepuax y npakTuyecku 340poBbIX Nuy
C PasHbIMM TUNaM1 CUCTEMHOA reMOAMHaMMKK B YCTIOBUSIX (DyHKLIMOHANBHOTO NOKOS 1 NPU AbIXaTernbHbIX npobax. Mo-
Ka3aHo, 4TO y N C pasHbiMi TUNAMM CUCTEMHOW reMOANHAMUKYN XapaKTEPUCTUKN apTepuanbHOro MO3roBOro KPOBOTOKA
pasnu4aloTes Kak B NOKOE, TaK U B YCNOBUSAIX AbIXaTeNbHbIX NP06. MNPy rUNepkUHETMHECKOM TUME CUCTEMHOI reMoanHa-
MUK BbISIBISKOTCA HaubonbLune, a Npu rUMNOKMHETUYECKOM — HaUMeHbLUME KOI(PMULNEHTHI PEAKTUBHOCTH B cpeaHen
MO3rOBOV U OCHOBHO apTepusx.

Knrovesbie crnosa: cuctemHas remognHamuka, mo3rosoe KpoeooﬁpameHme, (byHKU,MOHaJ'IbeIe np06|>|.

PECULIARITIES OF ARTERIAL CEREBRAL BLOOD FLOW
IN PERSONS WITH DIFFERENT TYPES
OF SYSTEMIC HEMODYNAMICS

N. V. Zabolotskikh, Ya. A. Khananashvili

Abstract. Indices of blood flow in the medium cerebral and basilar arteries in practically healthy persons with differ-
ent types of systemic hemodynamics are investigated. It was shown that the characteristics of arterial blood flow in per-
sons with different types of systemic hemodynamics differ both at rest and in the conditions of respiratory tests. The
greatest coefficients of reactivity are revealed in healthy people with hyperkinetic type of blood circulation in medium
cerebral and basilar arteries and the least coefficients are revealed in hypokinetic type of blood circulation.

Key word: systemic hemodynamics, cerebral hemodynamics, functional tests.

Y 340pOBOro YenoBeka MHOrMe U3yyaemble na- METOAWKA UCCINEQOBAHUA
pameTpbl BapbUPYOT B [AOBOSILHO LUMPOKOM Auana- B HacTosweit paboTe 06obLeHbl U npeacTas-
30H€e 3Ha4eHuiA. ITO OBYCrOBNIEHO CBOWCTBAMU Ca-  NeHbl pesynbTaThi uccnefosaHus, nNpoBeneHHble
MOrO OpraHu3Ma Kak CroXHOW MHOTOKOMMOHEHTHOW Y 52 3[0pOBbIX MyXYMH B Bospacte 20-30 net. B 3a-
cuctembl [4] U noapasymeBaeT BBEAEHME MOHATUS  BUCUMOCTM OT BEWYUH cepaevHoro nHaekca (CU)
"WHAMBUAYanbHOW HOpMbI". W, ecn B OTHOLIEHWM B COCTOSIHUU PYHKUNOHANBLHOTO NOKOSA UCTILITYEMblE
UEHTpanbHoro kpooobpalleHus onpeaeneHbl TUNbl  6binn pasaeneHsl Ha Tp¥ rpynnel: 1-9 — ¢ runoku-
CUCTEMHOI reMOANHAMWKN 340POBOrO YenoBeka [6], HEeTUYECKUM TUNOM CUCTEMHOM remMoanHaMunkm
TO NpakTu4eckn oTcyTcTBYOT paboThbl, xapaktepu- (CU<2,5 J'I/Ml/IH/Mz); 2-8 — ¢ aykuHeTuvyeckum (CU ot
3ylouine ocobeHHocTK uepebpanbHOro kposoToka 2,5 go 3,5 ﬂ/MMH/Mz); 3-7 — C MMNepKUHETUYECKUM
Kak B MOKOE, TaK W Npu pasnuyHbIX Harpyskax B8 3a-  Tunom (CU>3,5 n/muH/m?) [6].
BWCUMOCTU OT WMHAVBMAYaNbHbIX TUNOB CUCTEMHOM Mponssoaunack CMHXPOHHAA perucTpauus na-
remMoanHamvKu. paMeTpoB CUCTEMHON -TeMOAUHAMMUKN CUCTOMUYe-

BuisicHeHne aganTuBHbIX BOMOXHOCTEN COCY-  CKOro aptepuanbHoro aasneHus (Ac), anacTtonu-
ANCTON CUCTEMbI FOMIOBHOTO MO3ra OCHOBGHO Ha  YecKoro apTepuanbHoro gaenexHus (AQQ), 4acToTbl
OLEHKE peakTUBHOCTM MO3roBbiX COCYAOB, KOTOpas  CepAEYHbIX COKpalLeHui (4CC), cpeaHero apTepu-
CNY>XUT UHANKATOPOM U3MEHEHW (PyHKUMOHanbHO-  anbHoro gasnewus (CAL), ynapHoro uHgekca (YW),
ro COCTOSHMA AaHHOW (PU3MONMOrUYECKON CUCTEMBI  CEPAEYHOro MHAeKkca (CW), obero nepudepuye-
[1, 2, 5, 8]. OgHako B nUTepaType NpaKkTUYecKu OT-  CKOro cocyauctoro conpotusnexnus (OMNCC), ¢ no-
CYTCTBYIOT CBEAEHUA O BNNAHWN npobbl WiTaHre Ha  Mowiblo MoHuTopa Philips — M3046A un mosrosoro
uepebpanbHylo reMoAUHaMuKy, a Take 0COBEeHHO- KpOBOTOKa B cpefHeit Mo3rosoi aptepum (CMA)
CTV UepebpoBacKynspHbIX peakuuii Ha AblXaTenb- W OCHOBHO aptepun (OA) (MakcumanbHas CUcTo-
Hble NpoBbl y NUU C pasHbIMKM TUNAMW CUCTEMHOW  nuyeckas CKOpPOCTb KpoBOTOKa (VSs), MakcumanbHas

reMoAUHaMUKU. KOHEeYHast  guactonuyeckas CKOPOCTb KpPOBOTOKA
(Vd), cpeagHasa ckopocTb kposoToka (Vm), MHAEKCOB
UENTb PABOTbI . LepebposackynspHoro conpoTtuenenusi (LIBC) uH-

BbificHeH!TL 3aKOHOMEPHOCTL POpMUpOBaHUS  gekca nynecauum locnudra Pl, uHaekca uupkyns-
MOSFOBOTO KpOBOTOKA B MOKOE W B YCMOBUSAX blXa-  TOPHOro conpoTtueneHus Pourcelot RI) ¢ nomoLybio
TenbHbIX NPob y NnLY ¢ pasHbIMW TUNAMU CUCTEMHO Aonnneporpaca "CoHomen" — 315/M no craHaapt-
remofuHamuku. Hol wmetoauke [3]. [bixaTenbHble npobel Gbinu
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Tabnuuya 2

BblpaxeHHOCTb (%) U HanpaBNEeHHOCTb N3MEHEHUW NapaMeTPOB MO3roBoOro Kpoeotoka (CMA u OA)
npu AbixaTtenbHbIX NPo6ax y Nl ¢ pasHbIMYA TUMAMU CUCTEMHOW reMOAUHaAMUKH

ML BHT s
MokasaTenu Mpynnb! CMA OA
CMA OA CMA OA
1 cbasa 2 pasa 1 daza 2 pasa
Vs 1 - 12,6 ™M2.1 14,5 12,3 13,4 1141
2 120,7 12,6 11,1 125,2 15,8 12,0 114,2 125,8
3 1171 131,0 1121 125,7 17,9 1229 1273 1289
vd 1 117.9 120,7 117,0 123,5 135,3 1446 1341 130,3
2 133,7 140,4 129,8 1421 150,3 1511 1420 137,4
3 1345 166,7 134,2 1562,7 167,9 167,1 1511 148,6
Vm 1 112,8 16,6 113,0 ™79 1248 128,1 1255 123,2
2 1244 130,9 119,6 133,8 132,6 131,2 127.9 1331
3 125,4 148,0 123,0 139,2 136,8 143,9 138,8 138,8
Pl 1 18,9 19,5 ™M3,56 1149 125,3 136,2 142,7 131,6
2 120,9 134,6 135,1 1191 135,8 1420 156,4 127,3
3 130,6 131,8 138,0 1304 1379 140,0 154,9 1494
RI 1 110,0 - 10,2 110,2 117,86 126,9 128,6 17,6
2 15,4 1231 19,6 113,7 126,4 130,8 128,8 113,56
3 18,5 1222 121,2 121,2 127,3 129,6 130,2 121,2
NMpumeuanne. MNpuseseHbl JOCTOBEPHbIE CABUMN NO KPUTEPUIO YUITKOKCOHA.
Tabnuua 3

KOQQ)(*)IM.IVIEHTI:I PEaKTUBHOCTU Ha rUNOKanHU4YecKue U rNepkanHuYeckue Harpys3ku y nuil ¢ pasHbiMy TUnamu
CUCTEMHON reMoguHAMUKN

TUr CHOTEN I'nokanHnyeckas IvnepkanHnyexas Mpo6a Wrakre
HOW remoau- Harpyska (IB) Harpyska (BHT) 1-a (basa (runokanHuvekas) | 2-s dasa (rmnepkanHuyekan)
HaMukun
CMA OA CMA 0A CMA OA CMA OA

MmnokuHe- | Kp™=1,34 | Kp™=1,30 | Kp*'=125 | Kp*=1,28 [Kp ow=1,15| Kpow=1,15 | Kp* rw= 1,17 Kp" nw=1,18
Tudeckmnit  |(1,25-1,37)(1,27-1,36) | (1,19-1,31) | (1,18-1,32) | (1,09-1,21) | (1,08-1,20) | (1,15-1,26) | (1,15-1,28)
Jykuuetn- | Kp™=1,39 | Kp =1,49 | Kp*=1,33 [ Kp" = 1,31 | Kp o =1,32 | Kp = 1,24 | Kp" rw= 1,31 [Kp® o =1,34
yeckuit (1,31-1,45) | (1,35-1,55) | (1,32-1,35) | (1,28-1,37) | (1,25-1,39) | (1,21-1,38) | (1,27-1,38) | (1,29-1,40)
MvnepkuHe- | Kp~=1,63 | Kp™=1,67 | Kp'=1,39 | Kp"'=1,44 |Kp nw=1,34| Kp u=1,30 | Kp* nw= 1,48 |Kp" nw=1,39
Thueckuid | (1,39-2,03) | (1,45-1,87) | (1,36-1,49) | (1,38-1,53) | (1,29-1,47) | (1,25-1,46) | (1,36-1,67) | (1,33~1,54)

B cpegHem koapdUUMEHTbI pPEeakTMBHOCTM Ha
runokanHuyeckyto Harpysky (B) coctasunn Kp =
=1,45 (o1 1,25 po 2,03) gnsa CMA un Kp = 1,49 (ot
1,27 po 1,87) gna OA, Ha runepkanHUYECKy Harpys-
Ky (BHT): Kp* = 1,31 (o7 1,19 ao 1,49) ans CMA u
Kp" = 1,34 (o1 1,18 po 1,53) ans OA, xapakTepuso-
Banucb GonblnM pasbpocoM 3HAYEHUW U COOTBET-
CTBOBAmO nuTeparypHbiM AaHHbim [1, 7, 8, 9, 11].

AHanus Kp B8 CMA u OA B kaxgow rpynne no-
3BOMUI BbISBUTb HAaWMEHbLUWE MX 3HAYEHWS Yy nuy
C rUMOKMHETUYECKUM TUMOM, Haubonbline — y nuy
C rUNepKUHETUYECKUM TUMOM CUCTEMHOMN reMogvHa-
MUKW, Y nuL 2-i rpynnbl kKO3hULMEHTbI peakTUBHO-
CTU MMenu NpOoMeXyToYHble 3HavYeHua mexay 1-in
n 3-i rpynnamm, KoTopble npegcrasneHbl B Tabm. 3.

Mpu n3yyeHnn HanpaBNEHHOCTW peakuui Le-
pebpanbHoii remMognHamMuKku npyu npoBeAeHUU Npo-
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Obl ltaHre 6biIn BbiBMEHb 2 (hasbl U3MEHEHUS
JICK: 1-9 dbasa xapakrepusoBanacb CHUXEHUEM
CKOPOCTU KpOBOTOK2 W MOBbILIEHMEM WHAEKCOB
LIBC, koTtopble Habnwpanucb Ha oHe rnybokoro
MaKkcumanbHero BAoxa; 2-a gasa 3aknioyanach B npo-
TUBOMOMOXHO HanpaBfeHHbIX CABWrax — NOBbILUE-
Hun JICK, cHumxerun LIBC Ha doHe 3aaepxkku abixa-
Hus. MNpw aHanuae cTeneHyn U3MEHEHU CKOPOCTHbIX
xapakrepuctuk n nigekcos LIBC 8 CMA u OA npu
MW, BbiISBNEHbI MakcUMarnbHble W3MEHEeHWUs 3TUX
nokasarenen y nuu C rUnepKUHETUYECKUM, MUHU-
ManbHble — C TMNOKUHETUYECKUM TUNamMu CUCTEMHOW
remMoanHaMuKm.

Mpw cpaBHeHUW xapakTepa U3MeHeHul Lepes-
panbHon remoauHamuku npu B v 1-in dasze Mul,
a Tak xe BoO 2-ii ¢hase [ v npn BHT BbifBneHa
naeHTUYHasa HanpaeneHHocTb peakuwmii n Kp. MNMoato-
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My ML moxeT paccmaTpuBaTbCs Kak yHUBEpcanbHas
Harpyska Ansl KONMUYMECTBEHHOW OUEHKU PE3epBHO-
apfanTuBHbIX BO3MOXHOCTEW MO3rOBOro KpoBoobGpa-
LeHUsA Ha rMno- U runepkanHu4eckue CTuMynbi.
Takmm o6pazom, XOTH NPV HEWSMEHHOW uew-
TparnbHOW reMoAMHaMuKe N COXpPaHHOW ayToperyns-
LM MO3roBOro KpoBOTOKa Aonnneporpacduyeckue
nokasaTenn HesaBMCUMbI OT CpeaHero aprepuanb-
Horo Aasnenus [1, 2], Ha UX XapaKTEPUCTUKN MOXET
OKasblBaTb BIUAHWE Benu4nHa ceppaevHoro Bbibpo-
ca, 4YTO U ABNSETCA, MNO-BUAUMOMY, OLHOW W3 npu-
Y4H BapuabenbHOCTU KOMUYECTBEHHbLIX XapaKTepu-
CTUK MO3roBOro KpOBOTOKa MO AaHHbIM TPaHCKpaHu-
anbHo# gonnneporpadum y 340poBbIX NOAEN.

3AKIMOYEHUE

CocrosiHue apTepvanbHOro MO3roBOrO KpoBO-
TOKa y 340pOBbIX MOAEN AETEPMUHUPOBAHO TUMOM
CUCTEMHON reMOAVHaMUKL: NPU FMNOKMHETUYECKOM
Tne B CMA BbISIBNAOTCA MaKCUManbHO HOpMarns-
Hbl€ CKOPOCTHbIE XapaKTepUCTUKN W MUHUMAanbHO
HopManbHbie uHAekcol LIBC; npu runepkuHeTuye-
CKOM TWME CUCTEMHOW TreMoavHaMWUKW — MaKCu-
MmanbHo HopmansHble JICK u makcumanbHo Hop-
manbHble uHaekckl LIBC. B BepTebpo-6asnnnspHom
BacceitHe (OA) MuHMManbHble JICK peructpupyioT-
CA NMpW rMNO- 1 MMNEPKMHETUYECKOM, MaKCUManbHbIE —
NPU 3YKUHETUHECKOM Tunax CUCTEMHOW remofuHa-
MUKW, a nokasatenu LIBC nporpeccuBHo Bo3pacTa-
0T OT rMNO- K rMNEPKUHETUYECKOMY TUNy.

Mpn runokuMHeTW4YECcKOM TUNE CUCTEMHOW re-
MoauHammkn HabnoaalTCcs HaMMEHbLUME peakuyum
uepebpanbHoro KpoBOTOKa B KapOTUAHOM W Bep-
Tebpo-6asunnsaprom BacceiHax Ha runep- u runo-
KanHW4ecKkne Harpyskum C HauMeHbLUMMK 3HaYeHus-
M Kp. MakcumanbHO BbipaXeHHblE peaKTUBHbIE
caBurn UuepebpanbHoli reMognHamuku HabnoaaT-
CA NPU FrMNEPKUHETUHECKOM TUNE CUCTEMHOMN remo-
AnHamukn B CMA n OA ¢ makcuManbHbIMU 3Haye-
HusiMU Kp Ha runep- 1 runokanHu4eckue Harpyski.

BbifiBNEHHblE peakTUBHbIE CABWUMM MO3rOBOrO
KPOBOTOKa NO3BONAIOT paccmatpusarth npoby Ltax-
re Kak yHueepcarbHYyIo runokanHudeckyio (1-a dasa

MW Ha doHe rnybokoro BAOXa) M runepkarnHuye-
ckyto (2-5 ¢pasa LU Ha doHe 3agepxkn AbixaHus)
Harpysku ¢ pac4eToMm KoaMULNEHTOB peaKkTUBHO-
et (K'ny ¥ Kpy) BO Bpems ogHoit npobbl. Pasnnyus
Kp na BHT, MWl v B » wapotvgnom (OWMA) v oep
Tebpo-6asunapHom (OA) BacceltHax B 3aBUCUMOCTH
OT TUNMOB CUCTEMHOW reMOANHaMWUKN NO3BOASIOT WUH-
AnBNAYyannManpoBaTh OLEHKY aganTUBHbIX BO3MOX-
HOCTel COCYAMCTON CUCTEMbl FOfOBHOrO Mo3ra. Mo-
3TOMY, NPU U3YHEHUW XapakTepa apTepuanbHoro
MO3roBOro KpOBOTOKa Kak B rokoe, Tak M npu yHK-
UuoHanbHbiX npobax uenecoobpasHo y4uTbIBaTbL
UCXOAHBIA TUN CUCTEMHOW remMoauHamMuKn, a Koad-
ULNEHTBI PEaKTUBHOCTA MO3rOBbLIX COCYA0B Ha -
nep- ¥ rMNoKanHW4YecKue Harpyskv B KIWHUYECKUX
yCcnoBusax cnepyet UHTEpnpeTupoBaTh B 3aBUCK-
MOCTW OT TWNa CUCTEMHOW remMofguHaMWKM unC-
crnenyemoro.
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