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BBenoeHue

MuKpoLUPKYNATOPHOE 3BEHO ABMSETCA LEHTParbHbIM B
cepaevHo-cocyauctom cucteme. OHo obecrnevynBaet
OCHOBHYIO OYHKLIMIO KPOBU - TPaHCKaNuUNIApHbIN OOMEH.
MUKpOLUPKYNATOPHOE 3BEHO NpeacTaBfieHO MENKUMU
apTepuaMmn, aptepuonammn, Kanunnapamm, BeHynamu,
MENTKUMUN BEHAMW. TpaHcKanunnspHbI 0OMEH NponcxoanT
B Kanunnsapax. OH Bo3MOXeH briarogapsi ocobomy
CTPOEHUIO KanunnsipoB, CTEHKA KOTOPbIX obnagaer
OBYXCTOPOHHEN NpoHULaemMocTblo. [poHnLaemMocTb
KanunnapoB - 3TO aKTUBHbLIN NPoLEeCcC, KOTOPLIN
obecrnevnBaeT onTUMarnbHy cpeay ans HopmMmaribHOu
XU3HEeOeATeNnbHOCTU KNEeToK opraHmnama. KpoBb 13
MUKPOLMPKYINATOPHOro pycria nonagaeT B BeHbl. B BeHax
aasreHue Huskoe ot 10-15 MMm.pT.cT B Menkux 4o 0 mm.pr.
CT. B KpYMHbIX. [BMXXEHMIO KPOBM MO BEHAM CMOCOOCTBYET
psa pakTopoB: pabdboTa cepaua, KnanaHHbIN annapaT BEH,
COKpaLlleHNe CKENETHbIX MblLLL, NpucackiBaroLas PyHKUUA
rPY4HOW KNETKW.



MukpounpKynaumna

° - ABMXKeHMNe KPOBU B TKaHAX MO cocyaam,
anametpom MeHee 200 mkm

« CTpyKTypHO-(bYHKUMOHANbHAaA eANnHUL,A MUKPOLMUPKYNALUn -

- CocTaBHble 4YacTU COCyauCTOro Moayns:

Tunbl KANUNNSPOB:

- MarucTpanbHble Kanunnapbl

- BoKoOBble KanunNNApbl U KanunnspHble CeTu
« NexypHble Kanunnsapbl (25%)

« MMna3matunyeckune kanunnapbl (10%)

« Monvawume kanunnsapbl (65%)

« Comamuyeckue

« BucuyepanbHbie unu gpeHecmpupoeaHHbIe

- CuHycoudasibHble cO wWwesnsamu



Perynauna nepudepunyeckoro (permoHapHoro)
KpoBOODOpalleHUS

- [MpucnocobneHne MeECTHOrO KPOBOTOKA K (OYHKLIMOHAIbHBIM
NOTPEOHOCTAM OpraHoOB OCYLLIECTBNSAETCHA, B OCHOBHOM, NyTEM
N3MEHEHUS1 CONPOTMBIIEHMSI TOKY. OTO COMPOBOXAAETCA N3MEHEHNEM
NpOCBETa COCYAOB, T.€. perynsauuen rmapoanHaMmM4eckoro
conpoTuBneHust. M’mapoanHaMmmyeckoe conpoTUBNEHNe obpaTHO
NPONOpPLIMOHANbHO paauycy CoOCyoB B YETBEPTOM CTEMEHN,
COOTBETCTBEHHO MPOCBET COCYA0B BNUSIET HA KPOBOTOK CYLLECTBEHHEE,
4YeM U3MeHeHne AdaBneHus.

- [lnanasoH nameHeHu o6 bEMHOM CKOPOCTM KPOBOTOKA LUMPE B OpraHax,
dyHKUMOHanNbHbIE NOTPEBHOCTU KOTOPbLIX 3HAYNTENBHO BapbUPYHOT. OTO
CKeneTHble MbILLbI, XXeNMygoYHO-KULLEYHbIN TPaKT, NeYeHb, Koxa. B
XM3HEHHO BaXXHbIX OpraHax, Takmx Kak ronnoBHOM MO3r 1N MOYKMU,
NOTPEOHOCTU KOTOPLIX BCEraa BbICOKM N UBMEHSKOTCA HE3HAYNTESBHO,
KPOBOTOK NOAAEPXXNBAETCA MPaAKTUYECKM HA NMOCTOSAHHOM YPOBHE MNpu
NOMOLLM cneumanbHbIX PEryraTOPHbIX MEXaHN3MOB. B nepudepmnyeckmx
cocygax 9To M fNoKarnbHble MEXaHU3Mbl, r'yMoparbHble N HEPBHbIE
doakTopbl. MHOraa sce atn pakTopbl 4ENUCTBYOT O4HOBPEMEHHO —
CUHEprmnyeckoe aencTeme (MHorga aHTaroHMCTUYECKOE) Ha COCYAUCTbIN
TOHYC.



1. MecCTHble MexaHU3MbIl perynaummn. HekoTopble BellecTBa OKasblBatoT
NpsIMOE BO3ENCTBME HA MYCKynaTypy COCyaoB, HEODXoanMbIe ASS
KIETOYHOro metabonuama
(O2) unu BblaensoWMecs B pesyrbraTe KIeTodHoro metabonusma. 3tu
MEXaHn3Mbl obecneymBaloT METADONMNYECKYHO aBTOPErynsaunto
nepndepnyeckoro KpoBoobpalleHus.
MeHHO aBTOperynsuust No3BosIsiET NpucnocabnmeaTe MECTHbLIN KPOBOTOK K
doyHKUMOHaNbLHbIM NOTPEOHOCTSAM opraHa. Tak, CHMKEHWE napumnanbHoro
OaBneHnst KNCropoga NpMBOANT K paCLUMPEHUI0 COCYOOB.
PaclumpeHrmne cocynoB HACTYNaeT TaK | bnians
Xe Npu MoBbILLEHUS HANPSYKEHUSA
CO2 nnun KoHUEHTpaLun NOHOB
H+. INpn nameHeHnn pH mono4vHaga

KMCIOTa OKa3blBaeT
COCyaopacLUMPAIOLLMA 3PAEKT.

e mopw

Cnabbin cocyaopacLlUnpsoLLInI B \ B \ Bane i A Knovownss
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ageHo3unH. OgHako Bce 3Tu
BELLECTBA HE MOryT Bbl3BaTb TaKoe
BbIpa)KEHHOE paclUMpeHne, Kak
HabrogaeTcs NPy MblLLEYHOW
NeaTenbHOCTMW.

7 o 17 [mosss 17
cunbHbi — ATO, All®, AMO, Hhir e I Te———




2. HepBHasa perynauma. HepBHagd perynauma npocseTa cocyoB
OCYLLECTBNAETCA BeretTaTuBHOW HEPBHOW CUCTEMOMW.
[IpenmyLLeCcTBEHHO cocyaoaBuraTefibHble HepBbl OTHOCATCA K
cuMnaTU4eCcKon HEPBHOW CUCTEME, HO YYaCTBYIOT U
napacumnaTtmnyeckue. BeretatmBHble HEpPBbI NIHHEPBUPYET BCE
KPOBEHOCHbIE COCyAbl KpOMe Kanunnsapos, HO PYHKLMOHaNbLHoe
3HayeHne 3ToON MHHepPBALIUM LLUMPOKO BapbUpPYyeET B PasfiMyHbIX opraHax
cocyaucton cuctemsbl. CocyooaBuraternbHble BOSIOKHa OBUITBHO

NHHEPBUPYIOT MENKUE apTEPUN N apTEPMOSIbl KOXU, MOYEK N YPEBHOM
obnacTtu. W%,

B ronoBHOM MO3ry u L2 A
CKENETHbIX MbILLULAX 3TU 4 Iﬂ:;%:?hfare
cocyabl UHHEPBUPYIOTCS
cnabo. lNnoTHoCTb
NHHepBaLUUN BEH OObIYHO
COOTBETCTBYET apTepusam,
HO B LIENTOM 3HAYUTENBHO
MeEHbLLE.

Venous
caplllanes

Venule




- CunmnaTtmn4yeckue BONOKHA — agpeHeprnyeckme cocygocykmsarLime.
MeguaTtopom (B HEPBHO-MbILLEYHOM CUHArNCEe) CIyXXUT HOpaapeHarnuH,
KOTOpPbIM BCerga Bbi3blBAaeT COKpalleHne myckynartypbl. CTeneHb
COKpaLLleHUA MbILLL, 3aBUCUT OT YaCTOTbl UMMYynbcaunum B 3 PepeHTHbIX
cocygoaBuratesibHblX HepBax. CocyanCTbIN TOHYC MOKOSA
noanepXuBaeTca 3a CHET MOCTOSHHON MMMynbcauum No 3TUM HepBaMm C
yacTtoton 1-3 B 1c (TOHMYecKkas nmnynocauma). [Npn yactote MMnNynLCcoB
10 B 1 c HabnogaeTca MakcumanbHoe CyXXeHue cocydoB. Takum
obpa3omMm, yBennyeHne nMnynbcaunm NpuBOAUT K CY>KEHMIO COCYOO0B, a
YMEHbLLEHNEe — K pacLLUMPEHUNIO, KOTOPOe orpaHnymsaeTcsa 6asasibHbIM
TOHYCOM cocyaoB. ba3sarbHbI TOHYC — 3TO TOHYC, KOTOPbIN
HabngaeTca B OTCYTCTBUM MMMYNbCaLMK B cOcydoaBUraTesibHbIX
HepBax
(Mnn ecnu nx nepepesartb). B cocygax Koxun 6asarnbHbI TOHYC MEHbLLE,
4yeM B cocyaax Mbiwy,. M npu ognHakoBomn MMMNynbcauum coCyabl KOXU
Cy>XMBaloTCA B DosblUen cTeneHun, 4em cocyabl Mbiwwy,. CrnenoBaTtencsHo,
nepundoepmyeckoe KpoBoobpallleHne B cocydax KOXN MOXET
BapbMpoBaTh B bonee wnpokux npegenax. Ho melleyHble cocyabl B
borbluen cteneHn cnoCobHbI K pacluMpeHUto (BO3MOXHas NpuynHa
pacLIMpeHns — oencTBme CUMNaTU4ECKNX XONMMHEPTNYECKUX
Ba3oguaTtaTtopos).

- [lapacMmnaTuyeckme BONOKHA — XONMHEPTrUYecKme
cocyaopacilunpsiouime. OHM MHHEPBUPYHOT COCYAbl HAPYXXHbIX MOMOBbIX
OpraHoB, MENKNX apTepumn MArkon Mo3roBo 00OMOYKM rOfIOBHOMO MO3ra
(MOXeT ObITb, COCyabl Xernes3 NULLEBaApPUTENbHOIO TpakTta).



3. l'ymopanbHasg perynsauus. KatexonamumHbl BblAENAKOTCA B
HebOoNbLUINX KONMYeCTBax MO3roBbIM BELLLECTBOM HaAMOYEYHMNKOB U
LIMPKYITUPYIOT B KPOBMW.

[ OpMOHanbLHoe BrnsiHME 00yCrnoBNEHO, rMaBHbIM 0Opa3omMm,
agpeHanuHom

(cekpetupyetca 80% agpeHanuHa un 20% HopagpeHanuHa).
Peakumn cocygoB Ha 3Tu ABa BeLlecTBa MOryT ObiTb pasfinyHbl.
Tak, agpeHanuH, MOXXET OKa3blBaTb Kak COCYdOCYXMBatOLWNN, Tak
N cocygopacLmpsarowmm s deKT, Npuvyem 1 BennymnHa peakumm
MbILLL, pa3HbIX COCyOoB DyaeT pasnnyHa, 3TO 3aBUCUT OT UX
4YyBCTBUTENBLHOCTU K JAHHOMY BeLllecTBY. Takoe
pa3HOHanpaBrieHHOE BNUAHNE OOBbACHAETCS HaNMMYMEM Pa3HbIX
TUNOB agpeHopeuenTopos - ( 1 (. Bo3byxaeHue ( -
agpeHOPELIENTOPOB COMPOBOXOAETCHA COKPALLEHMEM MbILLLY
COCyao0B, a BO30yxaeHue ( - agpeHOopeLENnToOpoB — K
paccnabneHnio. HopagpeHanuH OeNCcTBYET NPENUMYLLIECTBEHHO HaA
( - agpeHopeuenTopbl, a agpeHanuH — n Ha (-, u Ha (. Heobxoaumo
YUYUTbIBAThL, YTO NOPOr BO36yaAMMOCTHU ( - aapEeHOPELIENTOPOB HUXE,
4yeM (-, NO3TOMY NPM HU3KNX KOHLEHTPpaUUAX agpeHanuH
OKa3blBaET pacLumpsitoLLiee OencTeme, a Npm BbICOKNX
KOHUEHTpaUmax — cyxunsarwulee. NoMmmmo KatexonammHoB
aHanorM4yHoe AencTBmne okasblBalOT MHOXXECTBO APYrmnx
XUMWYECKMX U TOPMOHAIbHbIX (0AaKTOPOB: aHrMOTEH3UH I,
Ba30MNPECCUH, PEHUH U MHOIMe Apyrue.







KopoHapHoe KpoBoobOpaLleHune

KpoBocHabxeHue cepaua. B

YCITOBUAX MOKOSA CEPOAEYHbIN
KPOBOTOK paBeH rnpumepHo 0,8 -
0,9 mn*r-1 * Muu-1, yto ANg
cepaua maccomn npumepHo 300r
cocTaBnseTt okorno 250 Mn/MuH,
nnun 4% obLero cepage4vyHoro
BblOpoca. [pn makcumanbHOW
Harpy3ke KOpoOHapHbIN KPOBOTOK

MOXeT Bo3pacTatb B 4 — 5 pas. Ha

CKOPOCTb KOPOHAPHOro KPOBOTOKA
BMUSAIOT JaBneHne B aopTe,
yacToTa cepaeydHbIX CoKpaLleHUN,
BeretaTuBHbLIE HEPBbI, HO
HanbonbLnn 3P EKT OKa3blBaOT
MeTabonuyeckme paktopsl. Ong
KOPOHapPHbIX COCYO0B XapaKkTepHa
BblpakeHHada aBToperynauus.
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[na BeHe4YHOro Kpyra xapakrepHbl crneayrouiue
OCODOEHHOCTMU:

- BbIicokoe gaBrneHue, MOCKOJ1bKY BEHEYHblE COCYbl
Ha4YNHATCA OT aOpPThl

- BeHeyHble cocyabl 06pa3syoT B cepaevyHOM MbILULE TYCTYIO
KanunmisapHy ceTb C MHOXXECTBOM COCY0OB KOHEYHOIO TUNa,
4YTO NpPeacTaBnseT OnacHOCTb NPU NX 3aKyrnopke, o0CO6EHHO B
NPEKIOHHOM BO3pacTe

- KpoBb B BEHEYHbIE COCYAbl MOCTYNAET BO BPEMS ANACTONMbI.
OTO CBSA3AHO C TEM, YTO B dda3e CUCTONbI YCTbS Kanunnisapos
3aKpbIBAOTCSA MONYNYHHbIMM KflanaHamMu aopThl, a TakKe C
TEM, YTO BO BPEMS CUCTONblI MUOKapJ, COKpaLLLEeH, BEHEYHbIE
cocybl CXXaTbl U MOCTYNNEHNE KPOBU B HUX 3aTPyaHEHO

- B nepuop anactonbl MMornobunH cepae4yHom MbilLLLibI
HacbILLIAeTCA KNCIOPOAOM, KOTOPbIN OH OYEHb NErko oTaaeT
cepauy B goase cucTonbl

- Hanwnune dpTepPnNONIOBEHYITAPHBLIX aHACTOMO30B U
apTepmnornioCMHyConaHbIX LWYHTOB

- Ocobas perynsymsa ToHyca BEHEYHbIX COCY0B



Perynsiums KOpoHapHOro KpoBoToKa. [pexae Bcero, perynmupyetcs
riokanbHbIMU MexaHn3mMamu, T. 0., ObICTPO 1 TOYHO pearnpyeT Ha

N3MEHEHNS B NOTPEOieHne Kncropoga MMokapaom (B rnokoe
70-75%). B KpoBWM KOPOHAPHOro CMHYCca codepaHne Kucnopoaa
HUXe, YeM B Kposwu rtoboro gpyroro ydyactka CCC. CHukeHune
HaCbILLLEHNSI KPOBU KNCITOPOAOM YBENMMYMBAET KPOBOTOK B 00enxX
BEHeYHbIX apTepusx. OgHoBpeMeHHO noBbiwaeTca ALl. YeenunyeHume
TOHYCa BEHEYHbIX COCY4O0B 1, crnegoBaTenbHO, YMEHbLUEHNE
KPOBOTOKA B NepByto pady 0bycrnoBrieHbl LEHTPanbHbIM BIINSIHUEM
CO2, a ymeHblLLeHNe BO BTOPYHO a3y — ero MECTHbIM AENCTBUEM.
UTO KacaeTcsa KaTexornaMmHOB, B MarsiblX JoXax agpeHanuH
pacLmnpsieT, B O0MbLUMX — CY>XUBAET.

HepBHaga perynauuvsa. PasgpaxeHne cuMmnaTtuvyecknx HEPBOB BEAET K
yBENUYEHNIO BEHEYHOIO KPOBOTOKA. BMecTe ¢ TeM n3MeHseTCs
oOMeH BeLLECTB B cepale, No3ToOMY TPYAHO YCTaHOBUTL, KaKyto Porb
B peaKkuun BEHEYHbIX COCYA0B UrpaeT NpAMoe BUAHME HEPBOB.
BnuaHne Ha BEHEYHbIN KPOBOTOK CrMHamNbHbIX LEHTPOB
cCUMNaTUYECKOro oTaena BeretTatTuBHOWM CUCTEMbI U SA4ep
brny>xgaroLmx HEPBOB HAXOAUTCA NO4 KOHTPOMEM BbilLeneXxalymx
otaenos LUHC, npexae Bcero rmnotanamyca n Kopbl 60nbLLIOro
MO3ra.




BnugHue mexaHnyeckux pakTtopoB. K HUM OTHOCATCA N3MEHEHNS
ALl n aKcTpaBackynsapHoOe cxxaTnue cocyaoB, KOTOPOMY OHU
noagepratTcs Npy cokpalleHun cepaua. BennynHa BeHe4Horo
KPOBOTOKa HaxoaUTCs B NIMHENHON 3aBUCMMOCTU OT BENTUYUHBI
nepdy3noHHOro (apTepunarnbHOro) AaBneHnsa B KPYrHbIX cocydax u
npexae BCero B aopTe. JKCTpaBaCKyNsipHOEe cXXaTue CcocyanoB
MMoKapaa yrHeTaeT KPOBOTOK B HUX. BEHEYHbIN KPOBOTOK
YMEHbLLUAETCS BO BPEMSA CUCTOSbI N OLICTPO YBENMNYMBAETCH C
Ha4yarom gmacTtorsibl. Hanbonbluen BENMYnNHbI OH JOCTUraET B
drase nsometpuyeckoro paccnabneHns. CymmapHbi KPOBOTOK B
TeveHune cuctonbl coctaBnseT 40,8%, a BO BpeMsi CUCTOSbI U
doasbl U3omeTpuyveckoro paccnabdbneHnst — 68,7% BCero BEHEYHOro
KPOBOTOKA. OTU COOTHOLLEHUA OCTAOTCA MOCTOAHHbLIMU MPU
nameHeHum YCC un e 3aBUCAT OT 06bEMA BEHEYHOIO KPOBOTOKA.
Mexay cpeaHMM KOPOHapPHbLIM KPOBOTOKOM U CpeaHnM
CUCTOSTMYECKNM KPOBOTOKOM CYLLIECTBYET JIMHEMHAA 3aBUCUMOCTb.
YBenuyeHne YCC npnBoguT K yBENMMYEHNIO CEPAEYHOIO
KpoBoTOKa. [lpn aTOM AencTByrO ABa NMPOTUBOMOSIOXHbLIX pakTopa:
npupocT HCC BbI3bIBAaE€T YMEHbLLUEHNE KPOBOTOKA, MOCKOMbLKY.-MpU
9TOM OTHOCUTESBbHO YBENMUYMBAETCA 0DLLEE BpeEMS
CUCTOSTIMYECKOro KPOBOTOKA MO CPaBHEHWUIO C ANACTONTMYECKNM,
yBennyeHne YCC nameHaet paboty cepaua v noBbILLIAET OOMEH B
MMoKapae, YTo crnocobCcTByET BasoamnnaTaunu.




Jlero4yHoe kKpoBooOpaLleHne

Jlerkne cHabxaroTCs KpOBbHO U3
0beunx KpyroB KpoBOOOpaLLEHUS:
ManbIN KPYr Yepes NIerovHyto TeueHvE KOs
apTeputo OCTaBNsIET BEHO3HYO
KPOBb B Kanunnsipbl NeroyHbIX
anbBeos1 Ansi ra3oobmeHa, a
BbonbLIon Kpyr Yepes \ e
BpoHXManbHble apTepun anTepus
[OCTaBNAET apTepuarnbHyo0 KpOBb 50 e .
anga NnuTaHus NeroyHon TkaHu. B 7=
pasnnyHbIX oTAEeNnax cocyamcToro
pycna nerknx apTepun 1 BeHb
3HaA4YUTENbHO KOpo4e, a AnamMmeTp
NX, Kak NpaBuno, 3Ha4YNTENbHO
BorbLUe NO CPaBHEHMUIO C { o5 ¥\
cocygamm 0onbLIOro Kpyra oSt A
KpoBOObOpaLLeHUS. 3 pelitnt

BpoHxuona

ANLEEONLI




B manom kpyre wimnpokue (15 MKM) 1 KOPOTKME Kanunnsipbl

- [laBreHune B Nero4HoMm CTBONE B MOMEHT CUCTOSIbl HAMHOIO
MeHbLUe, Yem B aopTe (20 — 25 MM PT. CT.), XOTS NpaBbIn
XXenyao4vek BbldpachbiBaeT KPOBU CTOSIbKO Ke, CKOSMbKO U
neBbIn

- Manoe conpoTmBrieHne TOKY KPOBU B JIEMOYHbIX Kanumnapax
(8 — 10 mm pT CT.)

- Hanwnume aptepmonoBeHynApHbIX aHaCTOMO30B (LUYHTOB),
KOTOPbIE CNOCODOCTBYIOT CAEPXKMBAHMIO NOBLILLIEHUS
OaBneHna B JIErO4MHOM CTBOJIE.

B cBA3M ¢ 3TM CONPOTMBIIEHNE TOKY KPOBU, CO34aBaeMoe
cocyaamu Mmarsioro Kpyra KposoobpatleHus, npumepHo B 10
pa3 MeHbLUe, YeM B DONbLLIOM Kpyre. 3TO NO3BONSET
NpaBoOMY Xenygoyky paboTtartb C MEHbLUEN MOLLHOCTLIO.
Obbem KpoBU B Mariom Kpyre KpoBoobpalleHnUss BMECTE €
KOHEYHbIM OMaCTONIMYECKMM OOBbEMOM NEBOrO XXenyao4dka
COCTaBISET Tak Ha3blBAEMbIN LEHTPASIbHbIN OO bEM KPOBU
(okono 600-650 mn).



BennuynHa KpoBOTOKA Yepes Manbin Kpyr paBHa MUHYTHOMY 00beMy cepaua u
cocTaBnseT B nokoe 3,5 — 5,5 n/MuH, a npu dpunsunveckomn paborte MoxeT
pocturatb 30 — 40 n/muH. T.0. gaxke B NOKOE KPOBOTOK HA eAnHULY MaccChl
Nero4yHon TKaHu B
200 pas BbllLe, YeM cpegHUn KPOBOTOK B APYrUX TKAHAX OpraHM3ma.
[1aBrnieHne KpoBu B pasnunyHbIX OTAEeNax Manoro Kpyra B 5 — 7 pa3 Huxe, 4em
B cOcydax COOTBETCTBYIOLLErO Kanndpa 6onbLworo kpyra. B neroyHom
CTBOJIE CUCTONNYeckoe aaereHue 25 — 30 MM pT. CT., a AnacTtonunyeckoe 5 —
10 mm pT. cT. [laBneHne B NeBOM Npeacepanmn n KpyrnHbiX NerovyHbIX BeHax
Konebnetcsa B npeaenax 4 — 8 mm prt. cT. T.0. pasHOCTb AaBNEHUS,
?gecneqmsarol.uee OBWXEHWE KPpOB B MarioM Kpyre, coctaBndeT NpuMepHo

MM. PT. CT.

Perynsauma nero4Horo kposoobpatuieHus. VIHHepBupytoTca cnumMnaTnyecknmm
COCYOOCYXMNBaOLWMMN BONOKHamMK. [1pun BO3OYyXaeHUM BapopeLenTopoB
KapoTUAHOro cuHyca, obycrnosrneHHoro nosblweHnem AlLl, pepriekTopHO
NPONCXOAUT CHUXKEHME COMPOTMBNEHUS COCYO0B Marioro Kpyra
KpoBOOBGpaLLEHNS!, YTO NPMBOAMUT K YBENTMYEHUIO KPOBEHAMOTHEHNSA NENKUX U
HopManuaaumn gasneHnsi B 60nbLLOM Kpyre KpoBoobpatueHus. [Npu
BO30YyXaeHnn 6apopeLenTopoB NEroYHbIX apTePUN, PacrofoXKEHHbIX Y
OCHOBaHuA 3TUX apTepun B obrnactn budypkaumm nero4HOro CTeona,
KOTOpPOE BO3HUKAET NPM NOBbILLEHUN OABMIEHUS B MarioM Kpyre
KpoBOOOpaLLeHns, peneKTOPHO CHMXXAETCs AaBneHne B DOMbLLIOM Kpyre
KpoBOODpaLleHns 3a cHEeT 3amMmeaneHust paboTbl cepaua U pacluMpeHus
cocynos bonbLuoro kpyra (pedonekc NapuHa). [laHHbIN pedrieke COCTOUT B
TOM, YTO OH, pasrpy»xasi Marsblin Kpyr KpoBoOOpalLleHNsl, NPenAaTCTBYET
NepeHanosIHEHUIO NIETKNX KPOBbLIO 1 Pa3BUTUIO UX OTeKa.




[Tpy CHWKEHMN NapuManbHOro AaBrneHust Kucnopoga unu
NOBbILLEHUN MapuuanbHOro AaBfieHNs YIrneKkNcrioro rasa
BO3HMKAET MECTHOE CY>XEHWE COoCcyaoB nerkux (pednekc
Inmpa-Iinnuectpanaa). bnarogapsi aTomy MexaHU3Mmy,
KPOBOTOK B OTAENbHbIX Y4acTKax Nerkux peryrnmpyeTcs B
COOTBETCTBUUN C BEHTUNSILMEN STUX Y4ACTKOB, YTO
NO3BOMSAET BbIKIMIOYNTb U3 KPOBOCHADKEHUS
HEBEHTUNUPYEMBbIE aribBEOSbI.

Heobxoanmo nog4YepkHyTb, YTO B Criy4ae npekpalleHus
BEHTUNSLUN 3HAYNTENBHOIO y4acTKa Nero4Hom TKaHW
(Npn BOCNaneHnn nerknx), pedrnekTopHo BO3HUKAET
crnasm CocyaoB, MUTAKLLUX NOPaXXEeHHbIN y4acToK. OTO
MOXET MPUBECTU K PE3KOMY YBENUYEHUIO
rmapoanHaMn4ecKoro ConpoTUBNEHUA B MarioM Kpyre
KpoBOOOpaLLEHUS, N, KaK crneacTBme, K pasBuTuto
NpaBoXenyago4ykoBon HeEOOCTATOMHOCTU, OCODEHHO Y
MarneHbKUxX OeTeun.



Mo3sroBoe KpoBoobpalleHne

KpoBocHabxeHne ronoBHOro mosra. CpeaHsisi CKOpoCTb MO3roBOrro
KpoBoTOKa coctaBnset 0,5 mn*r-1 * mun-1, T.€. npumepHo 750 mn/MuH
(Macca moa3ra B3pocnoro 4yenoseka okono 1500r). 3ta BenuynHa
coctaBnseT 13% obuwero cepaevHoro Beibpoca. CKOpoCTb KPOBOTOKA B
cepom BellecTBe, boratom HEMPOHaAMK, 3HAYUTESIBHO BbILLE, YEM B
6enowm. Npun YpesBblHaNHO CUITBHOM BO30YXXOEHUN HEMPOHOB rONTIOBHOIO
Mo3ra (npumep, reHepann3oBaHHbIE CYJOPOrn) MO3roBom KpOBOTOK
MOXET yBennuntbcs Ha 50%. BO3MOXHO Tak e yBenmyeHune KpoBOoTOKa B
OTAESbHbIX OTAENax Mo3ra Npu YyCUNEHUN NX akTUBHOCTU, MPU 3TOM
0O MO3roBOM KPOBOTOK M3MEHUTCHA HE3HAYNTENLHO. Ecnn
KOPOHaPHLIN KPOBOTOK Mpu domanyveckon Harpyske so3pactaet B 10-15
pa3 1 bornee, TO MO3roBOM KPOBOTOK NP MHTEHCMBHOW YMCTBEHHOM
OeATeNIbHOCTU B LIENTOM HE BO3pacTaEeT, NUlb nepepacrnpenensieTcs us
obnacrten mo3sra MeHee akTUBHbIX B OYHKLMOHANIbHOM OTHOLLEHUN B
obnacTn ¢ MIHTEHCMBHOW OEATENbHOCTLIO.

ALEeKBaTHbIN MO3roBOU KPOBOTOK — pakTop 0COb0OM BaXKHOCTU AN
BbKMBAHWA OpraHn3mMa, NocKoSibKy O4eHb OLICTPO Nocre nNpekpalleHus
KPOBOTOKa B MO3re HacTyrnaeT notepsi codHaHms. OgHnum m3 obLmx
npaBun PyHKLUNOHMPOBAHUS CEPOEYHO- COCYANCTON CUCTEMBI SIBMNSIETCA
TO, YTO NMpPU fOObIX YCITOBUAX OHA CTPEMUTLCH COXPaHUTL afEKBATHbLIN
KPOBOTOK B rOfTOBHOM MO3re.
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Perynauma Mmo3roBoro KpoBoTtoka. KpoBoTOK MO3ra nogBepraeTcs
XKECTKOM aBTOperynauum, n Ha Hero mano BnusoT KonedaHns Al
NokKa OHO He nagaeTt Huke 60 mm. pT. cT. Korga ALl ctaHOBUTCA HUXKeE
60 MM PT. CT., MO3roBOW KPOBOTOK MNPOMOpLMOHarnbHO YMEHbLLAETCS.
[TockonbKy cpeaHsaa metabonuyeckas akTUBHOCTb TKAHEN FONTOBHOM
MO3ra U3MeHseTCcA HE3HAYNTENBHO, TO U MO3roBOW KPOBOTOK
SIBNSIETCS NOCTOSAHHBIM NOYTU B NOObLIX YCNOBUSIX.

LlepebpanbHbl KPOBOTOK perynmpyeTcs nodTy NoHOCTbIO JTOKarbHbIMU
MexaHn3mMamun. BennunHa npoceeTta cocynoB 3aBUCUT B OCHOBHOM OT
MeTabonnyecknux pakTopoB, B YaCTHOCTK OT HanpsxxeHust CO2 B
Kanunnspax n TKaHsX, KOHUeHTpaunm noHos H+ B okonococyancTom
npocTpaHcTBe n HanpshkeHusa O2.LlepebpanbHbi KPOBOTOK
yBenuunBaeTcsa Bcerga, korga napuuvansHoe gasneHne CO2 — PCO2
B apTepuanbHOW KPOBM NPEBbIWAEeT HOpMY (M HaobopoT). CunTalor,
YTO apTepPUOSibl MO3ra pearmpyrot He Ha namMmeHeHue gasneHuns CO2,
a Ha U3MEHEHME BHEKIETOYHOM KOHLEHTpaunn H+, koTopoe
BbI3bIBAETCH, B CBOIO o4epeab, UIBMEHEHNEM OaBreHUs
CO2. ApTepuorbl MO3ra TakK e pacLUMpsItOTCS, ecnu napunarnbHoe
OaBreHne Kucropoaa B apTepuanbHON KpOBU NagaeT CyLEeCTBEHHO
HUXe HopMbl. bornee BLICOKMW YPOBEHDL OaBrieHNs1 KUCIopoaa,
Hanpumep, Npu nHranaummn, NPMBOANT TOSMBbKO K HEOOMNbLLOMY
CHWXEHUIO LiepebpanbHOro KpoBOTOKA.
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Camoperynsauusa Mo3roBoro KpoBoobpalleHUsa OCyLLECTBIIAETCS
PAOOM MHTpaLepebparnbHbIX N BHeELepebpanbHbIX PErynaTOPHbIX
MeXxaHn3MoB. K nepBbIM OTHOCAT MUOIreHHbIN, HEBPOIrEHHLIN,
HenporymoparnbHbIn U MeTabornmyecknm mexaHnamol. BTopas
rpynna perynatopHbIX MEXaHM3MOB CBA3aHa C AeATENbHOCTbLIO
CUHOKapOTUAHOro y3na, 4enpecCcopHbIM HEPBOM, COKpaTUTENbLHOM
doyHKUMeNn cepaua.

HapyLweHunsa aTux perynatopHbIX MeXaHM3MOB HaCTynarT Mnpu
N3MEHEHUN YPOBHS CUCTONMYECKOro aasneHna Huxke 80 nnu Bblwe
180 MM pT.CT. MUHMMaANbHLIM KPUTUYECKUM YPOBHEM MPUHATO
cuntaTtb 60 MM PT.CT., HUXKE 3TOU BENUYUHLI NMPOUCXOOAT YXKe
HapyLleHns camMoperynsumm Mo3roBoro KpoBoToka, 3amenreHmne
ero B OTAenbHbLIX cocyaax Cc nocneaytolen nuemmsaymen yqyacTka
MO3roBoW TKaHW 1 NPU HeOQOCTAaTOYHOCTU KosnsaTepanbHOro
KpoBOObOpaLLleHUsa — pa3BUTUEM ULLEMUYECKOIO NHCYIIbTA
(MH(papkTa moa3ra).

EcTecTBEHHO, YTO yTUNM3aUUs KUCopoga NponucxoauT He B MOMHON
Mepe, NO3TOMY OTTeKaroLasi KpOBb MMEET KpacCHbIN LIBET. OTO
sBneHne obo3Ha4YyaeTca Kak CMHOPOM N30bLITOYHON rnepdy3nn,
0OyCcrnoBneHHON HapyLLleHNneM METAbOMNYECKOro MexaHM3mMa
camMoperynsiLym mMo3roBoro KpoBOTOKa
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- XOTS cocyabl MO3ra MHHEPBUPYKOTCA Kak CMMnaTU4eCKUmMm
COCYOOCYXXMBaKLLMMKM BONTOKHAMU, Tak N napacumnaTnyeckumm
cocyaopacLunpsowmmMmn, Ho B HOpMe MO3roBOW KPOBOTOK OYEHb
crnabo MeHsieTcsa nog BNUAHMEM 3TUX pakTopos. [1pu aTom
cuMnaTnyecKme cocyaocyXmsatoLine HepBbl — BaXKHbIN 3aLLUUTHbIV
MEXaHN3M OT N30bLITOYHOIO NAaCCUBHOIO PACTSXKEHUA MPU PE3KOM
NOBbILLEHUN apTepUarnbHOro AaBneHus.

*  YHUKaribHOCTb MO3rOBbIX KanunmispoB 3aKn4aeTcs B TOM, YTO
OHW B ropasao MeHbLUEN CTENEHN NPOHULAEMBI, YEM B OPYrnX
opraHax, YTo orpaHM4YMBaET TpaHCcKanUINapHoe nepemMeLleHmne
nondapHbix Yactuu. OrpaHnyeHue anddysmm n gpyrue
crneunarnbHble MeTabonuyeckne MmexaHnambl (CBA3aHHbIE C
9HOOTENUanbHbIMN KNETKaMuU MO3roBbIX Kanumnspos) co3aaroT
remaTtoaHuedanmyeckumn dapbep. Kannnnspbl ronoBHOro Mo3ra
obrnagatoT CUCTEMOW cneumarnbHbIX NEPEHOCUYMKOB ON1S IMHOKO3bl U
He npeacTaBnsaT cobon npenatcTeunsa ans audpdysnm O2 n CO23
Taknm obpasom, remaTtoaHuedannyecknim dapbep He
OrpaHNYMBaET NEPEHOC NUTaTENbHbIX BELWECTB B TKAHb MO3ra.
[emaToO9HUEedann4ecknn bapbep 3alnLLAaEeT KINEeTKN Mo3ra oT
HapyLLUEeHNs NOHHOro paBHoBecuA B nriasme. C nomoLbto
orpaHnyeHmnsa metabonnama B aHOOTENMArbHbIX KNEeTKax, OH
npegoTBpallaeT BO3AENCTBME LUPKYITNPYHOLWMX TOPMOHOB Ha
KITETKM MO3ra, 1 0COOEHHO Ha KIETKU rMaakon MycKynaTypbl
MO3roBbIX COCYOB.



HapyLieHns MO3roBoro KpoBoobpatleHus

(HMK).

YMeHbLUEHNE 0bOLLEro NpUToKa KPoBKU K MO3ry (npu nHdapkTte
MUoKapaa nnn nageHnn CUCTEMHOIo apTepuarnbHOro
OaBreHns) NPMBOAUT K CPbIBY Perynsaumm mMo3roBou
reMogMHaMUKN N K HAPYLUEHUIO MO3roBOrro
kpoBoobpallueHna (HMK). OgHako, 4alle BCero B
natoreHe3e HMK nexat dpaktopsl, BnudaoLwme Ha
N3MEHEHMNE BHYTPUMO3roBON reMOANHAMUKN.
[lepepacnpeneneHmne KpoBm B COCyanUCToOM cMcteMme Mo3ra
B NOJIb3y aKTUBHbIX ero obrnacrten, eCTeCTBEHHO, Npw
yulepbe MeHee akTUBHbIX YH4aCTKOB MOXET CTaTb MPUYNHOMN
BPEMEHHOW NLLIEMUN NOCNEAHUX, T.e. NexXaTb B OCHOBE
npexogawmnx HMK. AHanornyHaga kKaptuHa MOXeET
BO3HUKHYTb 1 MPU HEQOCTATOYHOCTM MPUTOKA KPOBU K MO3ry
B LIESIOM, Hanpumep, CTeHO3€ OQHOro U3 MarmcTparnbHbIX
COCY[0B rofioBbl, KOoraa KpoBOoCHabXeHne y4acTka mMmo3sra
y>Xe HaxoamUTCsl Ha HN3KOM YPOBHE, a CBOEBPEMEHHbIN
NPUTOK KPOBM K HEMY HEBO3MOXXEH.




3akno4yeHne

[lepudpepunyeckoe (permoHapHoe) KpoBoobpalleHmne — 3To
KpoBOoODOpaLlleHMe B TKaHSIX M OpraHoOB, KOTOpPoOe
OCYLLECTBNAETCSH NOCPEACTBOM MUKPOLIMPKYIALMNHN,
KOTOpas B CBOKO ovepedb NpeacTtaBrieHa pa3Horo poga
apTepuonamu, kKanunnapamu, BEHyrnamMmu u
aHacTaMmo3aMu apTepPUON C BEHYMaMU...

[laHHaga TeMa ABNAeTca BaXXKHOMN, T.K. OONbLUMHCTBO
NpoLLeCCOB B OpraHn3mMe 3aBUCAT OT 3TUX CTPYKTYP,
HapyLeHNe NX MOXET NPUBECTU K AUCTPODUAM,
NWEMUNAM U HEKPO3Y MUKPOCKOMMNYECKU U pasfinYHbIM
HapyLweHUAM MaKpOCKOMUYEeCKN. .. He 3Hasa HOPMb!
HENb3s NeYnTb OOMesHu...
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