Патологическая физиология периферического кровообращения и микроциркуляции крови.
1. Общая этиология и патогенез местных расстройств гемодинамики. 
2. Артериальная и венозная гиперемии, ишемия, тромбоз, эмболия их виды, признаки и механизм развития. Гемостаз. Кровотечение. Классификация и характерные признаки.
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Pacwupenue NpuBoAALLUX apTepuit
VMeHBLUEHUE CONPOTUBNEHUA KPOBOTOKY B apTepuax

MoBbieHue YBenuuexue rpagueHTa YBenu4eHue MecTHoro
nasneHus [RaBneHus remarokputa
8 NPEKANMNAPHBIX Ha NPOTAXEHNH (KOHLEHTpaLMH
aprepuonax Kanunnapos 3PUTPOLMTOB) B KPOBM

YasenuueHue nuHenHon MpespatLieHue 3aKpPsITbIX
CKOPOCTY KPOBOTOKA KanuANApoB 8
B Kanunnspax (yHKUMOHUPYIOLMe

YBenu4eHue MHTeHCUBHOCTU
MUKPOLMPKY ALK
Puc. 9-1.

HW3MeHeHNs MHKPOLMPKYIIALNH IPH apTepHaibHoil runepemun (o I'.M. Mueanmsnin)

MosbiweHue
BHYTPUKANUNNAPHOTO
nasneHus

MEXaHHUCCKHX CBOHCTB COCTHHUTENILHOH TKAHH, OKPYIKAIOIICH CTCHKH KalHJLIAPOB.
3anoHeHHe Ke MIA3MATHYECKUX KaMHUIAPOB UETbHOH KPOBBIO 0GYCIOBICHO
nepepacnpesie/ICHUEM SPHTPOLIMTOB B KPOBEHOCHO# CHCTEME: YePe3 pacliMPEHHbIE apTEpHH B
KalUJLIAPHYIO CETh TMOCTYMACT NOBBIICHHBI 06BEM KPOBH C OTHOCHTEIIBHO BHICOKHM
COMIepKAHHEM YPHTPOLIUTOB (BBICOKHIi FeMaTOKPHT). 3aMOIHEHHIO M1a3MaTHYECKHX
KalHJLIAPOB YPUTPOLIMTAMU CIOCOGCTBYET MOBBIIICHHE CKOPOCTH KPOBOTOKA.

Benenictene yennueHns Konu4ecTsa (yHKIHOHMPYIOMAX KAMHUIAPOB PACTET TUIOMATb CTEHOK
KaNMLIAPOB JUIA TPAHCKAIUIAPHOTO 00MeHa BemecTs. OTHOBPEMCHHO YBETHUHBACTCS
TIONEpeYHoe CeYeHHEe MUKPOLMPKYIIATOPHOTO pyciia. Bymecte ¢ BO3pacTaHHEM JTHHEHHOM
CKOPOCTH 3TO BE/ICT K 3HAYUTENILHOMY IOBBIICHHIO 00BEMHOI CKOPOCTH KPOBOTOKA.
VBenuueHne 0GbeMa KaluIIPHOTO Pyc/a Py apTepHaTbHOI THITCPEMIH IPHBOIHT K
MOBBIIEHAIO KPOBCHAMOIHEHUS OpraHa (OTCI0/1a BO3HHK TEPMHH «THIICPEMHS», T.C.
TOJHOKPOBHE).

TToBbIlICHHE TaB/ICHUA B KAITMIIAPAX MOXKCT ObITh BechbMa 3HaUMTEIbHBIM. OHO BEleT K
YCHICHHIO (DHITHTPAIHH JKHIKOCTH B TKAHEBBIC LIC/TH, BC/IECTBHE YETO KOMHUECTBO TKAHCBOH
JKHKOCTH yBeTuunBaeTcs. [1pn 5ToM TMM(OOTTOK M3 TKAaHH 3HAYHTENBHO ycHHBacTcs. Ecu
CTEHKH MHUKPOCOCY/I0B H3MECHEHBI, TO MOTYT IIPOUCXO/IUTH KPOBOU3THAHHS.

9.1.4. CHMIITOMBI aPTePHAIbHOI THIIEPEMHH

BHelHue MPU3HAKK apTEPHATLHON PHIIEPEMHUH ONIPEIEIAIOTCS TIIABHBIM 06Pa30M yBEIHUCHHEM
KPOBEHAMOIHEHUS OPraHa 1 HHTCHCHBHOCTH KPOBOTOKa B HeM. I[BeT oprana npn
apTepHaTbHOIl THIICPEMIH CTAHOBHTCS AJ10-KPACHBIM BC/IC/CTBHE TOTO, 4TO MIOBEPXHOCTHO
PACIIONIOKEHHBIE COCY/IbI B KOKE H CITH3HCTBIX 060I0UKAX 3aMOMHAITCS KPOBBIO C BHICOKHM
COZIEP/KAHUEM IPHTPOLHTOB H MOBBIIICHHBIM KOJHYECTBOM OKCHTEMOTIOOHHA, TIOCKOITBKY B
Pe3y/IbTaTe YCKOPEHHs KPOBOTOKA B KAITHJLIAPAX NMPH apTePHATbHOI HIIEPeMHH KHCIOPOJ
HCTIONIb3YETCS TKAHAMH TOJBKO YaCTHYHO, T.€. HMEET MECTO apTepHAIH3AUHNS BEHO3HOI
KPOBH.
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TemnepaTypa NoBepXHOCTHO PACTIOJIOKEHHBIX TKAHEll HJIH OPraHoOB NOBBIACTCS
BCIICJICTBHE YCHIICHUsA KPOBOTOKA B HHX, TaK KaK 6ajlaHC NPHHOCA H OT/1a4H TEIIa CMEIIAeTCs B
TOJIOKHTENBHYIO CTOPOHY. B 1anbreiimenm camo no ceGe MOBBILICHHE TEMIIEPaTyPhl MOKCT
BBI3BAThH

YCHIICHHE OKHCIHTEIBHBIX TIPOLIECCOB H CIIOCOOCTBOBATD €lile GOMbLIEMY MOBBILICHHIO
TEMIEPaTyphl.

Typrop (nanpsikenue) TKaueii BO3pacTaer, Tak KAk MHKPOCOCY/IbI PAaCIIHPSIOTCS,
TICPETIONHSAIOTCA KPOBBIO, KONHYECTBO ()YHKIMOHMPYIOLIMX KalHUIAPOB BO3PACTACT.

9.1.5. 3navuenne apTepHAILHOI rHIEpeMHH

ApTepuaiibHasi THICPEMHS MOKET HMETh KaK TOJ0XKHTEIIbHOE, TaK M OTPHLATEIBHOE 3HAYCHHE
JUIsl Opranu3Ma. To 3aBHCHT OT TOTO: @) CIOCOGCTBYET JIM OHA COOTBETCTBHIO MEKILY
HHTEHCHBHOCTBIO MHKPOLHMPKYIIALMHA H METab0THICCKHMH NIOTPEOHOCTAMH TKaHH H 6)
00YCIIOBIIMBACT JTH OHA YCTPAHEHHE KAKMX-THOO MECTHBIX Hapyiienuii B Hux. Ecin
apTepHaIbHAs THIICPEMUS CIOCOGCTBYET BCEMY HTOMY, TO €€ POITh IIOJNOKUTEIBHA, & CCITH HET,
TO OHA OKA3bIBACT MATOTCHHOE BIIHAHUE.

TlonoxuTeILHOE 3HAYEHHE aprepuaubnoifl THIEPEMHH CBA3aHO C YCHJIICHHECM KaK OCTaBKH
KHCJI0PO/1a M MUTATE/IBHBIX BELIECTB B TKAHH, TAK U Y/IQJICHHSA U3 HUX NIPOJYKTOB MCTBﬁO!IHBMa,
YTO HEOOXOIMMO, O/IHAKO, JIHIIb B TEX CIy4asX, KOrjia 0TPeGHOCTh TKaHell B 3TOM I10BBIIICHA.
Hpﬂ d)PlKHO}'IOl'H‘lCCKHX YCIOBHAX NMOABICHHE ap'repua:lbﬂoﬁ THIICPEMHUH CBA3AHO C YCHICHHEM
AKTHBHOCTH (H HMHTEHCHBHOCTH OOMEHa BeLlLCCTB) OpraHoB WJIH TKaHeil. HﬂﬂpHMCp,
apTepHATLHYIO TUMIEPEMHIO, BOSHHKAIOLLYIO MPH COKPAILICHHH CKEETHBIX MBI, YCHICHHH
CeKPELHH JKeJIe3, TIOBBIICHHH AKTHBHOCTH HEHPOHOB M T.L., HA3IBAIT PYHKIHOHAILHOI. [TpH
TATOJOTHYECKHX YCIOBUAX apTepHaibHaA rHICPEMHUA TAaKKE MOKET HMETh MOJIOKHUTE/IBHOC
3HAYCHHE, CCJIH OHA KOMIICHCHPYET TC HJIH HHBIC HAPYIICHHA. Takas THIepemMHs BOSHHKACT B
Clry4asx, KOrja TKaHb HCIBIThIBACT )Zlcq)llul/l'l' KPOBOCHIIG)KCHHH. HanpuMep, ©CITH MECTHBIH
KPOBOTOK ObLI /10 TOTO 0C/Ia0ICHHBIM (MLIEMHS) BCIECTBUE CY/KCHHS NIPUBO/IAIINX apTEPHid,
HacTyrmnarolas BCJIC 3a 3TUM rHIICPeMUs, HasblBacMas HDCT“IHCMH‘letKﬂﬁ, HuMeer
TIOJIOKHTE/IBHOEC, T.C. KOMIICHCATOPHOC 3HAYCHHC. l'[pn 9TOM B TKaHb IIPUHOCHTCA Bombuie
KHCIIOPO/Ia 1 MHTATE/IBHBIX BELIECTB, JIy4Ilie Y/IASIOTCs MPOIYKTh 0GMEHa BEIIECTB, KOTOPEIC
HAKOIMWIKCh BO BPEMs HILIEMHH. HPMMCPQMH ap’repuanumﬁ THIIEPEMHHI KOMIICHCATOPHOT O
XapaKTepa MOTYT CIyXKHTh MECTHOC PACLIMPEHHE aPTEPHii H yCHICHHE KPOBOTOKA B Ouare
BOCHAJICHUA. HZBHO H3BCCTHO, YTO HCKYCCTBCHHOC YCTPAHCHUEC HIIH ocnabenue 1o
THIIEPEMHH BEJCT K Bonee BAJIOMY TCYCHHIO U HC6Jal’OHpHﬂTHOMy HUCXO/1y BOCTIAJICHUA .
Tlosromy Bpauu u3aaBHa pe-

KOMEH/YIOT YCHJIMBATh THIICPEMHUIO IIPH MHOTHX BUJIaX 3a00s1eBanuii (B TOM uncie n
BOCHAJICHHIH) C TIOMOIIBIO TETLTLIX BAHH, TPEJIOK, COTPEBAIONIHX KOMIIPECCOB, FOPUHIHHKOB,
MEIMIHHCKHX GaHOK (9TO MPUMEp BaKaTHOI THIIEPEMHUH) H IPYTHX (DH3HOTEPANEBTHYCCKHX
npoueayp.

OTtpuuaTebHOE 3HAYCHHE APTEPHATBHOI THIIEPEMHH MOXCT HMETb MECTO, KOT/Ia
NOTPeGHOCTE B YCHICHHH KPOBOTOKA OTCYTCTBYET HJIH CTEIICHb apTEPHa/IbHOM THIIePEeMHI
u30bITOUHA. B 5THX CllyuasX OHa MOKET IIPUHOCHTB OpraHu3My Bpeil. B uactHocTH, BeneacTeue
MECTHOT'O TOBBILICHNUS IaBJICHUs B MUKPOCOCY/IaX MOT'YT BO3HHKATh KPOBOM3/IUSHUS B TKaHb B
Pe3yabTaTe Pa3pblBa COCYMCTBIX CTCHOK (EC/TH OHH MATONOTMYECKH H3MCHEHbI) HITH XKe




image7.png
JIMares1e3a, Koryla HacTynaeT NpocaunBaHue SpUTPOLHTOB CKBO3b CTEHKH KallILIAPOB; MOKET
Pa3BHTBCSA TAKAKE OTCK TKaHH. DTH ABJICHHA OCOOCHHO ONACHb! B ICHTPATbHOI HEPBHOI
cucteme. YCHIICHHBII NPHTOK KPOBH B TOJIOBHOH MO3I CONPOBOKIACTCA HENPUATHBIMH
OIIYIICHUAMH B BH/IC TOJIOBHBIX 00ICH, TONOBOKPYKEHHS, Iyma B TosioBe. [Ipn HeKoTopbIX
BHJIaX BOCNANICHHS YCH/ICHHE BA30/IN/IATALINH ¥ apTEPHATLHOI THIICPEMHH TAKXKE MOKET HrpaTh
OTPHUATEIBHYIO POJIb. DTO XOPOLIO 3HAIOT BPauH, KOT/Ia PEKOMEH/IYIOT BO3/ICHCTBOBATh Ha oar
BOCTAJICHHSA HE TEILTOBHIMHU MPOILIE/IYPaMH, &, HA0GOPOT, X070/10M, 4TOGbI OCTAGHTH THIIEPEMHUIO
(Hanpumep, B IEpBOE BPeMs T0CIIE TPABMbI, NIPH ATCHIUITATE H T.11.).

Bo3MOXKHOE 3HAaUCHHME apTEPHAIIbHON THIIEPEMMH JUIs OPraHN3Ma 0KA3aHO Ha puc. 9-2.
Ap‘l’epMaﬂbHaﬂ runepemMun B opraHax u TKaHsax

MonoxutensHoe OrtpuuarensHoe
(komnexcaTopHoe) (natoreHHoe) aHauyeHve
3Ha4eHue (Hanpumep, cnoco6eTayeT
OTeKY TKaHu,
3KCTpasa3auuu Kpoeu)

Mpu husnonorm4ecknx Mpu natonoruu
ycnoBusx (Hanpumep, (Hanpumep,
dyHKLMOHANBHAR NOCTULLIEMMUYECKAR
runepemus) runepemus)

3HaucHue apTepHATbHOI THIIEPEMHH JUTA OPraHu3Ma
9.2. MIIEMHUSL

Hmemust (o1 rpey. ischein - 3a1epKuBath, haima - KpoBb) yMEHbIICHHE KPOBEHANOTHEHHS
OpraHa WM TKaHH BCJIEJACTBHE YMEHbUICHHs IPHTOKA KPOBH 110 aPTEPHAM H apTepHOIaM.

9.2.1. lIpu4MHbI HIIEMHH

HWuieMus BO3HUKACT NPH 3HAYMTC/IHHOM YBETHYEHHH CONPOTHBIICHHSA KPOBOTOKY B IPHBOJIAILIMX
apTepHsAX M OTCYTCTBHH (HJIM HEJOCTATOYHOCTH) KOJUIATEPATLHOTO (OKOIBHOTO) PHTOKA KPOBH
B JIaHHYIO COCY/IUCTYIO TCPPHUTOPHIO.

VBeHUeHHE CONPOTHBICHHA B aPTCPHAX GBIBACT CBA3AHO IIABHBIM 00PA30M C YMCHBIICHHCM
HX POCBETa. 3HAYHTEILHYIO PONIb HTPACT TAKKE BA3KOCTb KPOBH, TIPH yBETHUYCHHH KOTOPOii
CONPOTHBJICHHE KPOBOTOKY PAacTeT. Bhi3bIBaolIee HIIEMHIO YMCHBLICHHE COCYHCTOTO
NPOCBETA MOKET ObITH 00YCIIOBICHO NATOJIOrHYECKOi BA30KOHCTPHKIMEH (aHrHOCTa3MOM),
TMOJTHO HJIM YaCTHYHOMH 3aKyMOpPKOH npocera apTepHii (TpoMbom, smbotom),
CKJICPOTHYCCKHMH H BOCTIANHTEIHHBIMH H3MCHCHHAMH apTCPHATBHBIX CTCHOK H CJIaBICHHEM
apTepuii u3BHe.

AHrHOCIa3M - KOHCTPHKIUMS apTepHii NaTOJIOrHYECKOro Xapakrepa,
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KOTOpasi MOJKET BbI3bIBATH (B CJ1y4ae HEJOCTATOYHOCTH KOJLIATEPAIbHOrO KPOBOCHAOKEHMS )
HIICMHIO COOTBETCTBYHOIICTO OpraHa MM TKaHHu. HOHOCPCHCTBCHHOFI HpM‘lHHOﬁ criasma
ap'repuii SABIIAKOTCA H3MCHCHHUA cbkauuoHa:leoro COCTOAHHA COCYAUCTBIX I1aIKHX MBI
(yBC!lH’-‘lCHHC CTCIICHH UX COKPAIICHHA U TJITaBHBIM 06pa30M HapyuIeHHe ux paccnaﬁncunﬂ), B
Pe3yNbTaTe Yero HOPMaJbHbIC BA30KOHCTPHKTOPHBIC HEPBHBIC WIIH I'YMOPaJIbHBIC BIIMAHHSA HA
ApTCPHH BbI3BIBAKOT UX JUIMTEIIBHOC, HCpaCCﬂaGﬂfﬂOlﬂECCﬂ COKpallCHHUE, T.C. AHTHOCIIA3M.
BeiendioT cieayiolie MeXaHH3Mbl Pa3BUTHA CTIa3VMa apTCpHii:

1. BHEKJICTOUHBIH MEXaHU3M, KOT/Ia IPUYHHOMN HEpaccIadIsIoMerocs COKpalleH!s apTepuii
SBJISIOTCS BA30KOHCTPUKTOPHBIC BENIECTBA (HAIPHMED, KaTEX0JIaMHHbI, CEPOTOHHH, HEKOTOPbIC
MPOCTArIaHAHHbI, AHTHOTeH3HH-1I, TPOMOUH, SHAOTE/INH, HEKOTOPBIC TCHKOTPHEHBI,
TpOMOOKCaH A;), IHPKY/IHPYIONIHE B KPOBH HITH CHHTE3HPYIOIIHECS B COCYUCTOI CTEHKE.

2. MeMOpaHHBlii MeXaHH3M, 00YCIIOB/ICHHbII HapyIICHHEM IIPOLECCOB PEHOIAPH3ALIMH
T1a3MaTHYCCKUX MCM(’)paH TJIAJKOMBILICYHBIX KICTOK ap‘repmi

3. BHYTPHKICTOUHBII MEXaHHU3M, KOT/Ia HEpacc1abIsI0meecs COKPAICHHE T1aIKOMBIIICTHBIX
KIICTOK BBI3HIBACTCS HAPYLICHHEM BHYTPHKJICTOUHOTO TIEPEHOCA HOHOB KallbIlHs (HApYLICHHS
YAQUICHAS UX U3 LNTONIA3MbI) HIIH XK€ H3MCHEHUAMH B MEXaHH3ME COKPATHTEIbHBIX OE/IKOB -
AKTHHA 1 MHO3HHA.

TpomG03 - NPHAKU3HEHHOE OT/I0KEHHE CTYCTKA CTAGHIN3INPOBAHHOTO Gudpuna u
(DOpPMEHHBIX 2/1eMEHTOB KPOBH Ha BHYTPEHHEil I0BEPXHOCTH KPOBEHOCHBIX COCY/I0OB ¢
YACTHYHOH WJIH MOJIHOI 06Typauueii nx npocsera. B xozie TpoMGoTHuecKoro nmponecca
(opMHPYIOTCS MIOTHBIE, CTAOMTH3HPOBAHHEIC (PHOPHHOM ICTO3HTBI KPOBH (TPOMObI), KOTOpbIE
NPOYHO IPHPACTAIOT» K CyOIHI0TEIHATLHBIM CTPYKTYPAM COCYIMCTOI CTeHKH. BriocneacTeun
06/MTepUpYIOIIHE TPOMOBI MOBEPralOTCs PCKAHATH3ALMH C LIE/TbIO BOCCTAHOBICHHA KPOBOTOKA
B HIICMH3HPOBAHHBIX OPTaHaX  TKAHSAX.

Mexaun3Mbl 06pa30BaHKs U CTPYKTYPa TPOMGOB 3aBHCAT OT OCOGCHHOCTEH KPOBOTOKA B
cocysie. B ocHOBe apTepranbHOTO TpoMG03a - TPOMGO0GPa30BaHHSA B apTEPHATLHOI CHCTEME C
BBICOKO# CKOPOCTBIO KPOBOTOKA, OMOCPEYIOLIETo HIIEMHUIO, - IEKHT aKTHBALHS COCY/HCTO-
TpomGoLuTapHOro (epBUYHOro) reMocTasa (cM. paszen 14.5.1), a B 0CHOBE BEHO3HOTO
TpomG03a - 06pa3oBaHms TPOMGOB B BEHO3HOI CHCTEME, XapaKTePH3YIOMICHCs HH3KOI
CKOPOCTBIO KPOBOTOKA, - AKTHBALMSA KOArYIAIIHOHHOTO (IIA3MEHHOTO Il BTOPHYHOIO)
remocrasa (cM. paszen 14.5.2). ITpu 9ToM apTepraibHbie TPOMObI COCTOAT B OCHOBHOM M3
«CTMMIHXCA» (arperupoBaHHbBIX) TPOMOOLUTOB («Genas rooBKay) ¢ HeGOMbLIOH PHMEChIO
OCEBIIMX B CeTAX (GHOPHHA NEHKOUMTOB H IPHTPOLHTOB, HOPMHPYIOIIHX «KPAcHbIH XBocT». B
COCTaBE BEHO3HBIX TPOMOOB KOJTHUECTBO TPOMOOIHTOB, HAIPOTHE, HH3KOE, PE06IataloT
NIefiKOLMTBI M HPHTPOLIHTHI, IPH/IAIOIINE TPOMOY rOMOreHHO-KPACHBIH 1BET. B cBsA3M ¢ aTHM
NPODHIAKTHKY apTepHATbHBIX TPOMGO30B MPOBOAT MPENapaTaMH, MO/ABIAKLIMMIE arperammio
TPOMOOLUTOB, - AHTHATPEraHTaMH (aCTMPHH, IIABUKC U Ap.). JIis NpoUIaKTHKE BEHO3HBIX
TPoMG030B, 0GYCIIOBIMBAIONIHX BEHO3HBII 3aCTOM KPOBH, HCIIOIb3YIOT AHTHKOATYIIAHTEL:
npsMble (FenapiH) U HenpsiMbie (IpenapaThl KyMapHHOBOTO PSa - HEOAMKYMAPHH, CHHKYMap,
BaphapuH u Jp., 6nokupyronme Buramu K-3aBucHMblii cuuTe3 (HaKTOPOB CBEPTHIBAHNS KPOBH
B MCYCHH).

IMG0aHs - 3aKYNOPKA apTepHii IPHHECEHHBIMH TOKOM KPOBH Npodkamu (3mGoamu),
KOTOPbIE MOTYT HMETh YHI0TEHHOE POMCXOKIEHHE: a) TPOMObI, OTOPBABIIMECA OT MecTa
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00pa3oBaHus, HANIPUMED OT KJIANaHOB cep/iiia; 6) KYCOUKH TKaHM NP TPaBMax Wi OIyxoeit
pH X

pacrajie; B) Kane/IbKy KHPA PH IIEPEIOMaX TPYGUaThIX KOCTEIl HIIH Pa3MO3KCHHH XKHPOBOI
KIIETUATKH; HHOTJIa KHPOBBIE IMOOJIbI, 3aHECCHHBIC B JIETKHE, IPOHUKAIOT Yepe3
apTEPHOBEHO3HBIC AaHACTOMO3bI H JICTOYHbIC KAIHILIAPEI B 60/IbLIOH KPYT KpOBOOOpaIeH .
OMBOIBI MOTYT GBITh TAKKE IK3OTCHHBIMH: a) MY3IPKH BO3/lyXa, TIONA/IAIONIHE H3
OKpyKaromIeii aTMoc(epbl B KPYIHbIC BEHEI (BEPXHIOK MOITYI0, APEMHBIC, TIOJKITIOUHIHEIE), B
KOTOPBIX KPOBAHOE JIaBJICHHE MOKET OBITh HHKE aTMOC(EPHOr0; IPOHHKAIONIHIA B BEHBI BO3YX
MOMA/IaeT B NPaBhIii KEITY04EK, I71e MOKET 00pa30BaTHCS BO3LYIIHbI 11y3bIpb,
TaMIIOHUPYIOLIMH T0JI0CTH NPaBOro cepaua; 6) my3bIpbKH rasa, GOpMUPYIOIHMECS B KPOBH NPH
GBICTPOM MOHMKEHHH GAPOMETPHUECKOTO IABICHHS, HAlPHMED NPH GBICTPOM MoIbeME
BOJI0JIA30B M3 0GNIACTH BHICOKOTO JIABCHHS WJIH TIPH Pa3repMETH3AIMH KabHHbI CaMoieTa Ha
GOJBIINX BBICOTAX.

DMGONNA MOKET TOKATH30BAThCs:

1) B apTepusX MaNoro Kpyra KpoooGparieHus (3MOO0IIbI 3aHOCATCS U3 BEHO3HOI CHCTEMBI
60J1bLIOr0 Kpyra KpOBOOOpALIEHHs 1 TIPABOTO CEpIIILa);

2) B apTepusax Gomb1IOro Kpyra KpoBOoGpamieHus (IME0IIbI 3aHOCATCA CIO/Ia M3 JIEBOTO Cep/na
HITH U3 JICTOUHBIX BEH);

3) B cucTeMe BOPOTHOM BEeHbI TeYeHH (3MO0JIbI IPHHOCATCA CIO/1a H3 MHOTOYHCIICHHBIX BETBCH
BOPOTHOH BEHBI OPIOMIHOI MOTOCTH).

CxJlepoTHYecKHe H BOCIATHTEbHbIC H3MEHEHHS APTEPHATIBHBIX CTEHOK MOTYT BI3bIBATh
CY/KEHHE COCYJIMCTOrO POCBETa B Cy4ae BO3SHUKHOBEHHS aTEPOCKIEPOTHYECKUX OALLICK,
BBICTYTIAIOUIMX B COCYMCTBII MPOCBET, MM TPH XPOHHYECKUX BOCTIATMTE/BHBIX MPoLEccax B
creHKax aprepuii (aprepuutsi). Co3/aas CONPOTHBICHAE KPOBOTOKY, TAKHE H3MCHEHHA
COCYHCTBIX CTEHOK YacTO OBIBAIOT MPHUMHOIT HEIOCTATOMHOCTH MPHTOKA KPOBH (B TOM HHCITE
KOJLIATEPATILHOT0) B COOTBETCTBYIOLIEE MUKPOLMPKYIATOPHOE PyCIIo.

Cnasienye NPHBOsAIIEli aAPTEPHH BEI3HIBACT TAK HA3HIBACMYIO KOMIIPECCHOHHYIO HIIIEMHIO.
DTO HMEET MECTO TONBKO B TOM CIIydae, eCITH JaBICHNE CHAPYKH BBIIIIE, UEM JIaBJICHHE BHYTPH
cocyza. Takoro poja HIIEMHs MOKET BO3HHKATh NP C/IABJICHHH COCY/IOB PACTyIIei OMyXOIbIo,
PYOLOM HIIM HHOPOJIHBIM TEJIOM, OHA MOKET ObITh BbI3BAHA HAJIOXKEHHEM JKIYTa HIIN NEPEBAZKON
cocyna. KoMnpeccnonHas HIIEMHs TOOBHOTO MO3Ta Pa3BUBACTCA MPH 3HAUUTCTbHOM
TIOBBIICHAN BHYTPHUYCPEITHOTO aBJICHHS.

9.2.2. MMKPOUMPKY.ISIIMs TIPH HIIEMHH

3HauHTETLHOE YBETHYCHHE CONPOTHBICHHS B IPHBO/IAIIMX APTEPHAX BBI3BIBACT MOHHKCHHE
BHYTPHCOCY/IHCTOTO JIaBJICHHs B MHKPOCOCY/IaX OpraHa M CO3/1aeT YCIOBHS /Ul HX CY/KCHHS.
JlaBiieHne najact Npesk/ie BCero B MEJIKHX apTephAX H apTepHoNaxX K nepudepuu oT Mecta
CY/KCHHs MJTH 3aKYNIOPKH, U TIOTOMY apTEPHOBECHO3HAA Pa3HOCTh IaBJICHUH Ha NPOTSKCHHH
MHKPOILMPKYJIATOPHOTO Pyclia yMCHBIIACTCS, BbI3bIBAA 3aMEUICHHE JTHHEHHOM 1 06beMHOIT
CKOpOCTEii KPOBOTOKA B KAMMILIAPAX.

B pesyibrate cy:KeHns apTepuii B 06/1acTH HIIEMHH HACTYIIACT TaKOE Tepepacnpesie/icHie
9PHTPOLIMTOB B BETBJICHHAX COCY/IOB, UTO B KAIU/LIAPBI IIOCTYNACT KPOBb, Oe/iHas JopMEHHBIMI
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aneMeHTaMu (HH3KHIE reMaTokpuT). D10 00yCI0BIMBACT NPEBPallleHHe GONIBIIOTO KOJIHYEeCTBa
(YHKUMOHHPYIOIMX KaNMJLIAPOB B I1a3MaTHUECKUE, @ IOHHKEHHE BHYTPUKAMMILIAPHOTO
JIaB/ICHUs CTIOCOOCTBYET MX MOCTIEYIOIEMY 3aKPhITHIO. BeneicTaue 5Toro Kommiectso
(YHKLIHOHHPYIOUHX KaNMJLIAPOB B HIICMH3UPOBAHHOM yUYaCTKE TKAHH YMEHbIIACTCS.

Hacrynaromee npu 3ToM ocabieHne MUKPOUHPKYJIALMH NPH HIIEMUH BbI3bIBACT HAPYLICHHE
TIHTaHUS TKAHEH: yMEHBIIACTCA I0CTaBKA KHCIOPO/Ia (BO3HHKACT LINPKY/IATOPHASA THIIOKCHS) H
HHEPreTHYECKHX MaTepHanoB. OTHOBPEMEHHO B TKAHAX HAKAILIHBAIOTCSA MPOYKTHI OOMeHa
BCIICCTB.

BerecTBHCe NOHMKEHHS TaBICHUS BHYTPH KalH/LIAPOB HHTCHCHBHOCTD (DHIIbTPALIMH KHIKOCTH
M3 COCYJIOB B TKAHH [a/IaCT, CO3JAI0TCA YCIOBHA U1 YCHIICHHOM Pe30pOIIH KHIKOCTH H3
TKAHH B KalH/LIApeL. [103TOMY KOIHYECTBO TKAHEBOI KUAKOCTH B MEXKK/ICTOUHBIX
NPOCTPAHCTBAX 3HAUHTEIILHO YMEHBIIACTCS H JIMM(OOTTOK W3 06/IaCTH HIIEMHH OCTabnseTcs
BIUIOTH /10 TOJIHO# OCTAaHOBKH. 3aBUCHMOCTb Pa3HBIX NapaMETPOB MUKPOLMPKY/IALUMH TIPH
HIICMHH TI0Ka3aHa Ha puc. 9-3.

9.2.3. CHMITOMBI HIIEMHH

CHMITOMBI HIIEMHH 3aBUCAT [71aBHBIM 06Pa3oM OT yMEHBUICHHS HHTCHCHBHOCTH
KPOBOCHA0KEHUS TKAHH H COOTBETCTBYIOIINX H3MEHEHHiT MuKkponupkynsiuy. [{BeT oprana
CTaHOBHTCA OJIEIHBIM BC/IC/ICTBUE CY/KCHHS TIOBEPXHOCTHO PACIIONIOKCHHBIX COCY/IOB H
CHI/KEHHS KOJIMUECTBA QYHKUMOHUPYIOUIHX KalWUIAPOB, @ TAKKE YMEHBUICHHA COJCPKaHUS
SPHTPOLHMTOB B KPOBHU (IOHMKCHHE MECTHOTO 'EMATOKPH-

CyxeHvie npocseTa NpUMBOAALLIMX apTepui
YBenu4eH1e ConpoTMBNEHNS KPOBOTOKY B apTepusx

MoHwxerue YmeHbLueHUe YmeHblueHue
[RaBneHus rpapvenTa MeCTHOro
B NpeKanuANApHLIX [RaBneHus rematokputa
aprepuonax Ha NPOTSKEHMHU (KOHUEHTpaLMu
Kanunnapos 3pUTPOLUTOB)
B KPOBU

MoHwkeHne YMeHbLLeHMe Mpeepawerme
BHYTPVKANUNNSPHOrO| JIMHEAHOR YHKUMOHMPYIOLUX
AaBneHus CKOPOCTH Kanunnspos
KPOBOTOKA B NNaamaruyeckue
B Kanunnspax ¥ ux nocnegylowee

3aKpbiTHEe
YMEHBLLEHUE UHTEHCUBHOCTU
MUKPOLMPKYNALMMA

Vi3sMeHeHHs MHKPOUHMPKYIALUH 1py uiemun (o T'.M. Mueammsuim)

Puc. 9-3.
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Ta). O0beM Opraua npu HIICMHH YMEHbIIACTCH B Pe3yibTaTe oc1abieHns ero
KPOBCHAIOJIHCHHUA U CHIKCHHUA KOJIHYCCTBA TKaHEBO# JKHIKOCTH, TYProp TKaHH CHHAKACTCH.

TemnepaTypa NOBEPXHOCTHO PACIOI0KEHHBIX OPTaHOB NPH HIIEMHH MOHHAKACTCS, TaK Kak
BCJIC/ICTBHE YMCHBIICHHS MHTCHCHBHOCTH KPOBOTOKA YEPE3 OPraH HapymIaeTcs GanaHe Mexty
JIOCTaBKOM TerJia KPOBbIO M €TI0 OTaueii B OKPYKaOUIYIO Cpe/ly, T.€. OTaua Tenia HaunHaeT
TIpEeBAIMPOBATH HaJl €To 10CTaBKoil. Temneparypa npu HIIEMHH, ECTECTBEHHO, HE MOHIKACTCA
BO BHYTPEHHHX OPraHax, C MOBEPXHOCTH KOTOPBIX TEIIOOT/A4a HE MPOHCXOHT.

9.2.4. Kommencauus HapyumieHusi NPUTOKA KPOBH IPH HIEMHH

Tpy HmemMun HepeaKo HACTYMAET TOJTHOE HIIM YaCTHYHOE BOCCTAHOBJICHHE KPOBOCHAGKEHUS
MOPaKEHHO TKAHM (ake eCIi NPEMATCTBAE B ApTEPHATLHOM PyCIie 0CTaeTcs). DTo 3aBHCHT OT
KOIUTATEPaIbHOTO MPHTOKA KPOBH, KOTOPBIH MOKET HAUHHATBLCS CPA3y XKe M0CIE BOIHUKHOBCHHS
nuemun. CTeneHb Takoii KOMICHCAIMHU 3aBUCHT OT aHATOMHYECKUX H (PU3HOTOTHYECKUX
($akTOpOB KPOBOCHAGKEHNA COOTBETCTBYIOIIEIO OPraHa.

K anatomMu4eckum GpaKTopaM OTHOCATCS OCOOCHHOCTH apTePHATBHBIX BETBICHHIT U
aHacToMO308B. Paznuuaror:

1. OpraHb! H TKAHH ¢ XOPOIIO Pa3BHTHIMH apTEPHATLHBIMH aHACTOMO3aMH (KOT/a CyMMa HX
npoceera 6J1M3Ka 10 BETMUHHE K TAKOBOI 3aKYIIOPCHHOIT apTep) - 9To Koka, Opbkeiika. B
9THX CITyuasX 3aKyrnopka apTepHii He CONPOBOKIACTCA KAKHM-THOO0 HapylICHHEM
KpOBOOOpalIeHns Ha nepupEpHH, TaK KaK KOIHYECTBO KPOBH, IIPUTEKAIOLIEH 1O
KOIUTaTepaTbHbIM COCY/IaM, C CAMOTO Hauasa GbIBACT JOCTATOMHBIM JUTs MOJUICPKAHMA
HOPMAILHOTO KPOBOCHAGKEHHS TKAHH.

2 OpraHu H TKaHH, apTePUH KOTOPBIX UMCIOT MajIo (HHH BOBCC HC MMCIOT) AHAacTOMO30B, H
nosromy KOﬂﬂaTCpaﬂbHMifi TPUTOK KPOBH B HUX BO3MOXCH TOJIbKO 110 HCHPCPMBHDﬁ
KaﬂHﬂﬂﬂpHOﬁ ceru. K Takum OpraHaMm M TKaHAM OTHOCATCS IMOYKH, CEPALIC, CEIC3CHKA, TKaHb
Mosra. lefl BO3HMKHOBCHHUH NPENATCTBUA B apTEPHAX YKa3aHHBIX OPraHOB B HUX BO3HUKACT
TsOKeJasi MIIEMHS, U B Pe3yJbTaTe ee - HHpapKT.

3 Oprallbl M TKaHH € HEJIOCTAaTOYHBIMH KOJUIaTCPaIAMH. OnH BecbMa MHOTOYHCIICHHBI - 9TO
JIETKHE, MeYeHb, CTCHKA KHIICYHUKA. HPOCBCT KoJu1aTepajibHbIX aprepm/l B HHX OOBIYHO B
Gosnbiueii MM MEHBILICH CTENICHH HEOCTATOUCH, YTOObI 00CCTIEUNTh KOJLIATEPaIbHBII MPHTOK
KPOBH.

DU3HOTOTHIECKHM (GaKTOPOM, CIOCOOCTBYIONIMM KOJLIATEPATbHOMY IPHTOKY KPOBH,
ABJACTCA AKTHBHAA JIMIATALA apTepHii oprana. Kak TONbKO H3-3a 3aKyNOPKM WIIH CYKCHHS
NPOCBETa NPHBOJIAIICIO APTEPHATLHOTO CTBOJIA B TKAHH BO3HUKACT ICHUIMT KPOBOCHAGKEHUS,
HauyHHaeT pPaboTaTh (HHU3HOTOrHUYCCKHIT MEXaHH3M PEryJIHPOBAaHH, 00YCIOBIHBAIOLINI
YCHJICHHE TIPHTOKA KPOBH IT0 COXPAHCHHBIM aPTePHATLHBIM IyTAM. DTOT MCXaHH3M
00YCIIOBIIMBACT BA30/IMIIATALIHIO, TAK KAK B TKAHH HAKAILTHBAIOTCA MPOYKTEI HAPYIIEHHOTO
0GMCHA BEIIECTB, KOTOPbIE OKA3BIBAIOT NMPAMOC JICHCTBHE Ha CTCHKH apTepHii, a Takke
BO30YKIAIOT YYBCTBUTEIILHBIC HEPBHBIC OKOHUAHHS, BCJICICTBHE YETO HACTYMACT pedieKTopHOE
pacumpenue aprepuii. ITpu sTom

PACHIMPSIOTCS BCE KOJLIATEpabHbIC MYTH NPUTOKA KPOBH B YaCTOK ¢ JCHHIUTOM
KPOBOOOPAILEHH S, ¥ CKOPOCTh KPOBOTOKA B HUX YBEJIMUHBACTCSA, CIOCOOCTBYS
KpOBOCHaﬁ)KCHMIO TKaHH, HCHLITMBZ,OUJCFI HILICMHKO.
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Bl1o/1HE €CTECTBEHHO, YTO HTOT MEXAHH3M KOMIIEHCAIMH (DYHKIIMOHUPYET HEOIMHAKOBO Y
PasHBIX JTHO/ICH M Ta%e B O/IHOM H TOM 7K€ OPraHH3Me MPH PasIHIHbIX YCI0BUAX. Y
OCNaGNeHHBIX UTHTETbHOI G0IE3HBIO M0/Iel MEXaHH3MBI KOMIICHCAIHH TIPH HIIEMHH MOTYT
(YHKIHOHHPOBATH HEAOCTATOUHO. J171s () EKTHBHOIO KOLIATEPAILHOO KPOBOTOKA GOMbIIOE
3HAUCHHE HMEET TAKIKE COCTOAHHE CTCHOK apTepHii: CKIICPO3MPOBAHHBIC H OTEPABIIHE
9JIACTHYHOCTh KOJUTATEPATbHBIC TyTH MPHTOKA KPOBH MCHEE CITIOCOOHBI K PACHIHPEHUIO, H ITO
OrpPaHUYHMBACT BO3MOXKHOCTD TIONHOICHHOTO BOCCTAHOBIICHHS KPOBOOOpAIICHHS.

Ec/i KPOBOTOK B KOJUIATEPATBHBIX aPTEPHATBHBIX YTAX, CHAGKAIOUIHMX KPOBBIO 06/IACTh,
HIIEMHH, OTHOCHTEIBHO JIOJITO OCTACTCSA YCHIICHHBIM, TO CTEHKH 3THX COCY/IOB MOCTETICHHO
MEepeCTPauBAIOTCA TAKMM 00Pa3oM, UTO OHH MPEBPAIIATCA B apTepHu Hoee KpymHOTo
kanmubpa. Takue apTepHu MOTYT TIOTHOCTBIO 3AMEHHTh PaHEE 3aKYTNIOPECHHBII apTepHaTbHbI
CTBOJI, HOPMATU3YS KPOBOCHAGIKEHHE TKAHEH.

9.2.5. U3MeHeHNS B TKAHAX MPH HIIEMHH

OnucaHHbIC H3MCHEHHA MHKPOLHMPKYJIALNH PH HIIEMHH BEJYT K OTPAHHYCHHIO JI0CTAaBKH
KHC/IOPO/Ia M MHTATEIBHBIX BEMICCTB B TKAHH, @ TAKKE K 3a/ICPAKKE B HUX NPOYKTOB OGMCHA
peniects. HakonieHue HeI0OKHCICHHBIX MPOYKTOB 00MeHa (MOIOYHOI, MHPOBUHOTPAAHOH
KHCIIOT | JIp.) BhI3biBacT caBur pH TKanu B Kuciyio cropony. Hapymenue o6mena Bemects
NPHBOJIUT CHAYAA K 0GPATHMBIM, a 3aTeM K HeOOPATHMBIM IOBPEKICHHAM TKAHEI.

Pa3Hbie TKAHH HEOIMHAKOBO YyBCTBHTE/IbHBI K M3MCHCHHAM KpoBocHabxkenus. [losromy
HapyIICHUs B HHX NPH MIICMHH HACTYNAIOT COOTBETCTBEHHO HEOIMHAKOBO ObIcTpo. OcoGenHo
OMacHa HIIEMH IS UEHTPATbHO HEPBHOI CHCTEMBI, I/e HeIOCTATOYHOCTh KPOBOCHAGKEHHS
cpasy e NPUBOJIMT K PacCTPOICTBAM (hYHKIIHH COOTBETCTBYIOIMX 0b/1acTei Mosra. Tak, npu
TOPaKEHUH ABUTATENBHBIX 00N1acTeli J0BOIBHO GBICTPO HACTYNAKOT NAPE3bl, MAPATHYH H T.A.
Crientyroniee MECTO MO 4yBCTBHTEIBHOCTH K HIIEMHH 3aHUMAIOT CEPJICUHAs MBILILA, TOUKH H
JIpyrue BHYTpEeHHHE Opraubl. MIemMus B KOHEYHOCTAX COMPOBOXKIACTCSA GOMAMH, OUTYIIICHHEM
OHEMEHHS, «BeraHus Mypaiek» n

AMcQYHKIUMEH CKEETHBIX MBILILL, NPOSBIAIOUIEHCA, HaNPHMEp, B BUIE NepeMeskatoleiics
XPOMOTBI IIPH X01b6e.

B ciryuasx, KorJa KpOBOTOK B 00J1aCTH HICMHUI B TCYCHHE COOTBETCTBYIOIIECTO BPEMEHH HE
BOCCTAHAB/IMBACTCA, BOHUKACT OMEPTBCHHE TKaHeH, HasbiBacMoe HHpapkToMm. [Ipu natonoro-
AHATOMHYCCKOM BCKPBITHH B OJTHHX Cilydasx 0OHapyKHBaeTCA TaK Ha3bIBACMbIii HesibIii
HHPAPKT, KOT/Ia B MPOLECCE OMEPTBCHHA KPOBb B 001aCTh HIICMHH HE IIOCTYIIACT H CY/KCHHBIC
COCY/IBI OCTAIOTCA 3AIOMHEHHBIMH JIMIIIb TIIA3MOi KPOBH Ge3 3puTpounToB. bensie nudapKTel
06BIYHO HAGIONAIOTCA B TEX OPraHax, B KOTOPBIX KOJLIATEPATbHBIC ITYTH Pa3BUTHI CI1abo,
HaNpHMeEp B celle3eHKe, CepAle i noukax. B apyrux ciyqasx nmeer Mecto Geblii nudapkr ¢
KpacHoii kaemkoii. Takoii nH)apkT pasBuBacTCs B cepile, noykax. ['eMopparuyeckuii BeHUMK
obpasyercs B pesyabTaTe TOTO, 4TO CNa3M COCY/I0B Mo nepupepun nudapkTa cCMeHsCTC
NapaTiTHYCCKHM HX PACIINPEHHEM U Pa3BUTHEM KPOBOM3IHAHMIL. TPOMGOIMOOHS METKHX
BETBEIT JICrOYHOI apTEPHH BbI3bIBACT PA3BUTHE FeMOPPArHYECKOro KpacHoro nudapkra
JIETKOTO, MPH TOM CTEHKH COCY/IOB OKa3bIBAIOTCS PA3pYIICHHBIMI H PHTPOLUTHI KaK Gbl
«HadapIIMpPOBEIBAIOTY BCIO TKAHb, OKPAINBAs €¢ B KPACHbIil 1BeT. BO3HMKHOBEHHIO HH(ApKTOB
TIPH MIIEMHH CIIOCOOCTBYIOT OOIIHE PACCTPOICTBA KPOBOOOPAIICHNS, BBI3BIBACMBIC CEPCUHOI
HEJIOCTATOUHOCTBIO, @ TAKXKE aTCPOCKIICPOTHUCCKUE H3MCHEHUS aPTEPHii, NIPENATCTBYIOLIHE
KOIUTaTepabHOMY MPUTOKY KPOBH, CKJIOHHOCTB K CIIa3MaM apTepHii B 00/1aCTH HIICMHIL,
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MOBBILICHHE BA3KOCTH KPOBH M T.J1. Bee 5T0 npensteTByeT KojulaTepaibHOMy HPHTOKY KPOBH U
HOPMAH3aLHH MUKPOLIMPKYIAUMH.

9.3. BEHO3HBII 3ACTOI KPOBH (BEHO3HASI TMIIEPEMUSI)

Benosublii 3acToil KPoBH (HJIH BeHO3HAsl THNIEPEMHUS) - YBEJHYEHHE KPOBEHATOIHEH s
OpraHa WM TKaHH BCJIeACTBHE HAPYIIEHHS 0TTOKA KPOBH B BEHO3HYIO CHCTEMY.

9.3.1. Illpu4HHBI BEHO3HOTO 32CTOSI KPOBH

BeHO3HBIi 3CTOH KPOBH BO3HHKACT BCJICICTBHE MCXAHHUECKHX NPEMATCTBHUIT JUIA OTTOKA KPOBH
M3 MHKPOLIMPKY/IATOPHOTO PyCila B BEHO3HYIO CHCTEMY. DTO GBIBACT TONBKO TPH yCIOBHH,
KOTJIa OTTOK KPOBH 0 KOJTATEPAIbHBIM BEHO3HBIM MyTAM HE/IOCTATOUCH.

'VBeudeHHe CONPOTHBICHHA KPOBOTOKY B BCHAX MOKET GBITh BHI3BAHO CIICIYIOIIMMH
npranHaMu: 1) TPOMG030M i IMG0.THeEll BeH, IPENATCTBYIOIIMMI OTTOKY KPOBH (CM. BBIIIE
paszen 9.2.1); 2) noBbImIeHHEM AaBJIeHHs B KPYIHBIX BEHAX (HanpHUMep, BCIEICTBHE
NPaBOXKEITY10YKOBOIT CePICUHOIT HEIOCTATOMHOCTH), UTO NIPHBOJNT K HEJIOCTATOUHOI
apTEPHOBEHO3HOM Pa3HOCTH JaBJICHHIL; 3) claBJIeHHeM BeH, KOTOPOE POHCXOUT
OTHOCHTEJIBHO JIETKO BBHJLY TOHKOCTH HX CTCHOK H CPABHHTEIbHO HH3KOTO BHYTPHCOCYHCTOTO
JlaBrienus (HanpuMep, C1aBlCHHE BEH Pa3poCLIeiics OMyXobIo, YBEIHUCHHOH MAaTKO# NpH
GepeMeHHOCTH, PyGLOM, IKCCY/IATOM, OTEKOM TKaHH, CIIAHKOi, TTaTypoii, KryTom).

B BeHO3HOI cHCTEME KOJLIATEPaIbHbIH OTTOK KPOBH NPOHCXOMT CPABHUTENBHO JIETKO
6Grmaronaps Tomy, UTO OHa COAEPKHT BO MHOTHX OpraHax 60:IbII0e KOTHYCCTBO aHACTOMO30B.
Tlpyu AIHTETLHOM BEHO3HOM 3aCTOE KOJLTAaTepalbHbIe ITYTH BEHO3HOTO OTTOKA MOTYT
NOJIBEpraThCs ajbHelIeMy pa3BuTHIio. Hanpumep, npu cJaBleHNH M CY/KEHHH POCBETa
BOPOTHO# BEHBI HJIH NPH LMPPO3€ MEUCHH OTTOK BEHO3HOI KPOBU B HUKHIOKO TOJIYIO BEHY
TIPOMCXOJIUT MO PA3BUBIIMMCA KOJLTATEPAIAM BCH B HIDKHEH 4aCTH MHIICBO/A, BEH GprourHoit
CTCHKH H T.]I.

Bnaroiaps GbICTPOMY OTTOKY KPOBH O KOJUIATEPA/ISAM 3aKyHOPKa OCHOBHBIX BEH HaCTO HE
COINPOBOKAACTCA BCHO3HBIM 3aCTOCM KPOBH HJIH K€ OH ObIBACT HE3HAYHTE/ILHBIM H JACPKUTCA
HEJ1011r0. Jlnus TIpH HEJIOCTAaTOYHOM KOJLIATEPaTbHOM OTTOKE KPOBH NPENATCTBHA UL
KPOBOTOKA B BCHaX IMPHBOJAT K 3HAYUTCIBHOMY BEHO3HOMY 3aCTOI0 KPOBH.

9.3.2. MUKPOUHPKYISIHS B 00,1aCTH BEHO3HOT0 32CTOS KPOBH

KpoBsHoe 1aBlicHHE B BEHaX TOBBIIIACTCSA HEMOCPEICTBEHHO MEPe/l MPENATCTBHEM KPOBOTOKY.
T0 BEJICT K YMCHBILICHHIO apTCPHOBEHO3HOI Pa3HOCTH JIABJICHHIT H K 3aME/UICHHIO KPOBOTOKA B
MEIIKHX apTepHsX, KAMUIAPaX i BeHaX. EC/Ti 0TTOK KPOBH B BEHO3HYIO CHCTEMY MOJHOCTBIO
NpPeKpaIIacTCs, TO AaBICHHE NEPE/l NPENATCTBHEM BO3PACTACT HACTOMBKO, UTO 0CTHIacT
JIMACTOIHYECKOTO IaBICHHS B apTEPUAX, NPHHOCAIIMX KPOBb B IaHHBIH opraH. B oTHX cyuasx
KPOBOTOK B COCY/IaX OCTAHABIIMBACTCA BO BPEMsl JIHACTOJIBI CEP/IA H OTATH HAYMHACTCS BO
BPEMsl Kax/10i cHCTOMbl. Takoe TeueHHe KPOBH Ha3biBAcTCA TOMMK00GpasubiM. Ecin ke
JAB/ICHHC B BCHAX MEPE/I MPCIATCTBHEM MOBBIIACTCS CIIIC GOMIBIIC, IPEBBIIIAs THACTONHUCCKOE
JIaBIeHUE B NIPH-

BOJIAIMX apTEPUSX, TO OPTOTPAAHbI TOK KPOBH (MMCIONIMIT HOPMATLHOE HATIPABICHHE)
Haﬁﬂm,‘]aCTCﬂ TOJIBKO BO BpEMs CHCTOJI CEp/lia, a BO BPEMs AHACTOJI U3-3a U3BPALLICHHA
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IPAJIMCHTA JIABICHUS B COCY/1aX (BOJIN3H BEH OHO CTAHOBHTCS BbillE, YeM BOJIM3H apTepHii)
HACTyNaeT PeTPOrpajiHbIii, T.e. 00PaTHBI, TOK KpoBH. Takoii KPOBOTOK B OpraHax
Ha3bIBACTCA MASATHHKO0GPa3HbIM. MasTHHKOOGpa3HOE IBH/KCHHE KPOBH 00BIYHO 3aBepuIacTCs
Pa3BHTHEM CTa3a B COCY/IaX, KOTOPBIil HA3BIBACTCA BEHO3HBIM (32CTOMHHBIM).

TToBBILICHHOE BHYTPHCOCYMCTOE JABJICHHUE PACTATHBACT COCY/IbI U BBI3BIBACT UX PACIIHPEHNE.
Bosb1ie Beero paciumpsioTcs BEHbI TaM, T/ MOBBILICHAE aBICHHA HaHGOoJICE BHIPAKCHO,
PaIuyc OTHOCHTEIbHO BETHK H CTSHKH CPABHUTEIbHO TOHKH. [IpH BEHO3HOM 3aCTOE CTAaHOBATCS
mmpe Bee (YHKIMOHMPYIONIHE BEHBI, @ TAKKE PACKPBIBAIOTCS T BEHO3HBIE COCY/IBI, KOTOPBIE 10
9T0r0 He PyHKIHOHUPOBAH. Kanuiuispbi TakKe pactiMpsAIOTCs, IPCHMYIIECCTBCHHO B BECHO3HBIX
OT/IeNIax, TaK KaK CTENeHb MOBBIIICHUA IaBICHU 371ech Goblie U cTeHKa 6osee pacTskuMa,
ueM BOTH3H apTepHos.

XoTs n7101a b NONEPEYHOro CEYEHHs COCYANCTOTO Pyciia OpraHa Mpu BEHO3HOM 3acToe
YBEMYHBACTCA, JIMHEHHAA CKOPOCTH KPOBOTOKA NajlacT 3HAYNTENBHO GObIIE U MOITOMY
0GBbEeMHass CKOPOCTh KPOBOTOKA OKa3bIBACTCS 3aKOHOMEPHO yMeHbIeHHOi. Takum oGpasom,
MHKPOIHPKYIIALHSA B OPraHe U KPOBOCHAGKEHHE TKaHel PH BEHO3HOM 3aCTOE KPOBH
0CNaGNAIOTCSA, HECMOTPA Ha PACIIHPCHHE KAMMILIAPHOTO PYCiia H MOBBIICHHE
BHYTPHCOCY/IHCTOTO JIaBJICHHS.

3aBHCHMOCTB Pa3HBIX NIAPAMETPOB MHKPOLHMPKYJIALIH TIPH BEHO3HOM 3aCTOE KPOBH
npejicTaBieHa Ha puc. 9-4.

9.3.3. CHMIITOMBI BEHO3HOI'0 3aCTOSl KPOBH

CHMIITOMBI BEHO3HOTO 3aCTOS KPOBH 3aBHCAT IJIaBHBIM 00Pa30M OT yMCHBIICHHS
MHTEGHCHBHOCTH KPOBOTOKA B MUKPOLMPKYJIATOPHOM pyCJie, @ TAKKE OT YBEJHUCHUS IO
KPOBCHAIOJIHEHH.

VMenblueHne 00beMHOIM CKOpPOCTH KPOBOTOKA NPH BCHO3HOM 3aCTOC 03HAYACT, YTO MCHbIICE
KOJIMYECTBO KHCJIOPO/a U IMHTATEILHBIX BEIICCTB NPHHOCUTCS C KPOBBIO B OPraH, a NpoaAYyKThl
00MEHA BEIIECTB HE YAAISAIOTCS MOTHOCTBIO. TT09TOMY TKaHH HCIBITHIBAKOT JeHIMT
KpOBOCHaﬁ)KCHlUI H MPEXKIC BCEro KHCIOPOAHYIO HEAOCTATOYHOCTD, T.C. THIIOKCHIO
(LMPKYIATOPHOTO XapakTepa). DT0, B CBOIO 0¥epe/ib, BEJCT K HAPYIICHHIO HOPMAILHOTO
q)yHKuHOHHPOBaHH}l TKaHei. Benencreue YMCHBIICHHA HHTCHCHBHOCTH KPOBOTOKA B OpraHe K
HEMY IIPHHOCHTCS
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VBenu4eHue conpoTueneHus
NS KPOBOTOKA B BeHax opraHa

Mosbiwerue YMeHblLeHUe
[nasnexus 8 rpagueHTa
NOCTKaNUNNAPHBIX Aasnexna

BOHAX B Kanunnspax

MNosbiweHne YMeHbLueHe

Pacwmpenue

KPOBAHOrO BEHO3HbIX NUHeHOM
faBnexus B oTaenos CKOPOCTU KPOBOTOKA
Kanunnspax Kanunnsapos B Kanunnsapax

VHerA4GHe NPORYKLIM VYMeHbLUeHUe UHTeHCUBHOCTU

MUKPOUMPKY LMK

TKAHEBOW XUAKOCTH,
passuTue oTeka

Puc. 9-4.
Hi3MeHeHHs MHKPOLMPKYIIALNHU IPH BeHO3HOM 3actoe (o .M. MueumnmBuin)

MEHBIIIE TeIUIa, YeM obbruno. B TIOBEPXHOCTHO PacroJIOKECHHBIX OpraHax 5TO BbI3bIBACT
HapyuieHue Gananca MEXKJ1y KOJIHYECTBOM TEIUIa, IPHHOCUMOrO € KPOBBIO H OT/1aBacMOro B
OKpYIKaloIlyIo cpesty. [TorToMy TemitepaTypa uX [pH BEHO3HOM 3aCTOE NOHMKaeTcst. Bo
BHYTPECHHHX K€ OpraHax 5Toro He NpoOMCXOAHMT, TaK KaK TCIUI00T/1a4a U3 HUX B OKPYKaKoIIyio
Cpe/ly OTCYTCTBYET.

TloBbleHHE KPOBSHOrO JIaBJICHHA BHYTPH KallHUIAPOB oﬁyc}mmnnae’r YCHIICHHE q)ﬂﬂl:'l’paul/lﬂ
JKHKOCTH 4CPe3 CTCHKH KanwuIspOB B TKAHCBbIC IIC/IH U YMCHbIICHHUE €C pczopsurm OGPETHO B
KPOBCHOCHYIO CHCTEMY, YTO O3Ha4acT YCHICHHE TPAHCCYJalliH. npOHHHﬂCMOCTb CTCHOK
KalnuUIsApoB YBEIHYHBACTCH, TAKKE CHOCOBCTBY}{ yCl‘lﬂCHHOﬁ TpaHCCy/IalHH JKH/KOCTH B
TKAHEBBIC LLICIIH. MexaHn4ecKHe CBOICTBA COSTHHUTEILHON TKaHH TIPH 3TOM H3MEHAIOTCA
TakuM 06Pa3soM, 4TO ee PacTsHKMMOCTB PACTET, @ YIPYTocTh NMajaer. B pesyibrare 310r0
BHI.UCHUJHﬁ M3 KallMJUIAPOB TPAaHCCYAaT JICITKO PaCTATUBACT LIC/IM M, HAKAIUIMBAACh B HUX B
3HAYUTCIBHOM KOJIMYECTBE, BbI3bIBACT O0TEK TKaHeil. O0beMm Oprasa rnpH BEHO3HOM 3acToe
YBEJIHYHBAETCH KaK 3a CUCT YBCIMYCHHA Cr0 KPOBCHAIIOTHCHUS, TaK U BCIIC/ICTBHE
oOpa3oBaHus

oTexa. HermocpeacTBEHHBIM Pe3yJIbTaTOM BEHO3HOI THIIEPEMHH, KPOME OTEKOB, MOKET ObITh
Pa3BHTHE BOASIHOK (HaNpHMEp, aCuTa).

Tak Kak KPOBOTOK B KalH/LIAPaX MPH BEHO3HOM 3aCTOC PE3KO 3aMEUIACTCSA, KHCIOPOTT KPOBH
MaKCHMAJIbHO HCITONB3YETCA TKAHAMH, APTCPHOIIO-BEHYIIAPHAA PA3HHIIA [0 KHCTOPOIY
YBE/MYHBACTCS, M GONBIIAA YACTH TEMOTTOOHHA KPOBH OKa3bIBACTCS BOCCTAHOBIICHHOIA.
TlosTOMY OpraH Wi TKaHb IPHOGPETACT CHHIOMIHBII OTTCHOK (IIMaHO3), TaK KaK TEMHO-
BHIIHEBBIH LIBET BOCCTAHOBJICHHOTO reMOI/I00HHa, IPOCBEYMBas YepPe3 TOHKHUIT CI10ii
SMUJICPMHUCA, TPHOOPETaCT romyGoBaThlil OTTCHOK.

Benoznas THIEPEMHS PUBOJUT K Pa3sBUTHIO FUITOKCHH TKaHel ¢ TIOC/ICIYIOLHM HEKPO30M
MOP(DOJIOrHYECKHX IEMEHTOB TKaHH. TTIpH JUIHTE/ILHOI BCHO3HOI IHIIEPEMUH BbICOKA





image16.png
BCPOATHOCTH 3aMEIICHHs MOP(OIOTHUCCKUX ICMEHTOB OPraHa HIlH TKaHH COC/IMHUTEIBHOT
TKaHbI0. [Ipn 326071CBAHMAX TICUCHH XPOHHYCCKAs BEHO3HAA THITCPEMHSA JOPMHPYCT KapTHHY
«MyCKaTHO#1» neyeHn. XpoHuuecKas BEHO3HAs THIIEPCMHs JIETKHX BEET K HX Oypoii
HHypaiiy. BeHo3Has runepemus cee3eHKH NPH MOPTaNbHOi THIEPTCH3HH BCIEICTBUC
LUPPO3a NeYCHH NPOSBIIACTCA CIUICHOMETATHEH.

9.4. CTA3 B MUKPOCOCYJAX
CTa3 - 370 0CTAHOBKA TOKA KPOBH B COCy/1aX OpraHa HJIH TKaHH.
9.4.1. Buael cTa3a 0 NPHYHHBI HX PA3BHTHSA

Bce pasHOBHIHOCTH CTa3a MOAPA3/CIAIOT HA IICPBHYHEIC i BTopHuHbie. [lepBHunbIil
(MCTHHHBI KANWLIAPHBIIL) €TA3 00YC/IOBICH NEPBUYHOIT arperauueii 3puTpOUUTOB.
BropuuHbIii €Ta3 M01pa3aeIAeTCs Ha HIIEMHYECKHIT H BeHO3HBIH (3aCTOMHBII).
HWmemuyeckuii cTa3 ABAACTCA HCXOIOM TAKEIOH MIIEMHH, IIPH KOTOPOI CHIKAETCS NPHUTOK
apTepHaIbHOIl KPOBH B TKAHb, CHIKACTCS apTCPHOBCHO3HAS PA3HHIIA JAB/ICHHIA, PE3KO
3aMeJUISETCs CKOPOCTE KPOBOTOKA 10 MHKPOCOCY/1aM, OTMEHAETCs arperaris (JopMEeHHBIX
9JIEMEHTOB KPOBH H OCTaHOBKA KPOBH B COCYaX. BeHO3HBIIT CTa3 AB/IACTCA HCXOIOM BEHO3HOM
THIICPEMHUH, NIPH KOTOPOil CHIKACTCA OTTOK BEHO3HOI KPOBH, CHHKACTCA apTCPHOBCHO3HAA
Pa3sHHIA JABIICHHI, 0TMEUACTCA 3aCTOH KPOBH B MHKPOCOCY/IAX, MOBBIIIACTCA BA3KOCTh KPOBH,
OTMEYaeTCs arperarus (HOPMEHHBIX HICMEHTOB KPOBH, H 5TO 06ECIICUHBACT OCTAHOBKY TOKA
KPOBH.

9.4.2. HapyuieHus peo/IOrH4ecKHX CBOMCTB KPOBH, BHI3HIBAIOLIHE CTA3 B MHKPOCOCYAaX

Peonornyeckue cpoiicTBa KpPOBH KaK HCOJJHOpoﬂHOFl JKHJAKOCTH HMEIOT 0C000 BaKHOE 3HAYCHHE
MPH €€ TEUCHHH 110 MHKPOCOCYIaM, TIPOCBET KOTOPBIX COMOCTABHM C BEMUMHOMN ¢e (hOPMEHHBIX
INCMCHTOB. Hpﬂ JBHKCHHH B IIPOCBETEC KAMUJUIAPOB U NPHIICTAIOLINX K HUM MebYaifimx
apTepHii M BCH YPUTPOLHTEI H ICHKOLMTEI MEHSIOT CBOIO (hOPMY - H3rHOAIOTCSA, BEITATHBAIOTCA B
JUIMHY U T. ]I HOpMaﬂLHOC TCUCHHUE KPOBH 10 MUKPOCOCY/1aM BO3MOXKHO TOJILKO MPH YCIOBUAX,
ecim: a) QOPMEHHbIE IEMEHTBI MOTYT JIErKO 1e()OPMUPOBATHCS; 6) OHI HE CKICHBAIOTCS MEK/Y
coboii u He 06])83)’[01' arperarbl, KOTOpbIC MOTTTH (953 3aTPYAHATH KPOBOTOK M J1a%K€ IMOJIHOCTBIO
3aKyNOpPHBATh POCBET MHKPOCOCY/IOB; KOHIEHTPALHs OPMEHHBIX YIEMEHTOB KPOBH He
ABIAETCS H30BITOYHOI. Bee 3TH CBOIICTBA BaXKHBI IIPEK/IE BCETO /LIS SPUTPOLIUMTOB, TAK KAk
UHCIIO HX B KPOBH UEI0BEKA PHMEPHO B THICAUY Pa3 NPEBBILIACT KOIHUECTBO JICHKOLHTOB,

Hauboiee JOCTYIHBIM H IIHPOKO HCIOIb3YEMbIM B KIMHHKE crocobom onpeac/icHus
PCOJIOrHYECKHX CBOICTB KpOBH Y BOIBHBIX SBIACTCA e€ BHCKO3HMETpHA. OJH&KO ycinoBus
JIBHJKCHHA KPOBU B NEOOBIX H3BECTHBIX B HACTOSAIICE BpeMs BUCKO3UMETpaxX 3HAYHUTCILHO
OTJIMYAIOTCH OT TEX, KOTOPbIE HMEIOT MECTO B MHKPOLMPKYJIATOPHOM pyciie in vivo. Beujty
9TOr0 JaHHBIC, MMOJTY4acMbIC IIPH BUCKO3HMCTPHH, OTPAXKaKOT JIHIlIb HEKOTOPbIC 06“—["6
PCOJIOTHYECKHE cBoiicTBa KPOBH, KOTOPBIE MOT'YT CII0COOCTBOBATH THO0 NpensaTCTBOBATH €¢
TECUYCHHIO 110 MHKPOCOCY/1aM B OpraHH3Me. Ty BA3KOCTh KPOBH, KOTOPYIO BBIABIAIOT B
BHCKO3MMETPAX, HA3bIBAIOT OTHOCHTEILHOM BAKOCTBIO, CPABHHBAS €€ C BA3KOCTBIO BOJIBL,
KOTOPYIO MPHHUMAIOT 3a CANHHILY.

Hapymienns peosorHyecknx CBOHCTB KPOBH B MHKPOCOCY/1aX CBSA3aHbI IJIABHBIM 00pa3oM ¢
H3MCHEHUAMH CBOFICTB IPUTPOLUTOR KPOBH. Takue H3MEHEHHA MOTYT BOSHHKATh HE TOJILKO BO
BCeit COCYMCTOl CHCTEME OPraHu3Ma, HO M MECTHO B KaKMX-THO0 OpraHax jM MX HacTAX.
Hanpumep, 5T0 Beeraia HMeeT MECTO B ovare mo6oro Bocnanenns. Hike nepeuncienst
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OCHOBHBIC (haKTOPbI, ONPE/ICAIOUINE HAPYIICHHS PEOJIOTHYECKHX CBOHCTB KPOBH B
MHKPOCOCY/IaX OpraHH3Ma.

Vennennasi BHyTPHCOCY/THCTAS aTPEramusi JPHTPOLHTOB, BhI3HIBAIONIASA CTa3 KPOBH B
MuKpococyaax. CriocoGHOCTh S5PUTPOLIUTOB K arperalui, T.¢. K CIUNaHuio 1 06pasoBaHuio
«MOHETHBIX CTOJIOHKOBY», KOTOPBIC 3aTEM CKJICHBAKOTCS MEK/IY COBOI, ABIACTCA HX
HOPMAINbHBIM CBOHCTBOM. OJIHAKO arperarus MOXKeT 3HAUNTENBHO YCHIMBATECA TOJ1 BIIH-

SHUEM Pa3HBIX (AKTOPOB, H3IMCHSIOWMX KaK MOBEPXHOCTHBIC CBOHCTBA IPHTPOLUTOB, TAK H
cpejty, OKpysKaroutyro ux. [Ipu ycHIeHHH arperalyi Kposb PEBPALIACTCA U3 B3BECH
SPHUTPOLHMTOB C BHICOKOH TEKYYECTBIO B CETUATYIO CYCMICH3HIO, MOTHOCTBIO JTHIICHHYIO STOH
CIOCOGHOCTH. Arperalus JpUTPOLMTOR HAPYIIACT HOPMATBLHYIO CTPYKTYPY KPOBOTOKA B
MHKPOCOCY/1aX H AB/IACTCA HanGOoNee BaKHBIM (GAaKTOPOM, H3MCHSIOUIMM HOPMATTbHBIC
PEOIIOrHYECKHE CBOICTBA KPOBH.

[pu npAMBIX HAGTIONEHHAX KPOBOTOKA B MHKPOCOCY/AX HHOT/IA MOKHO BUJICTh
BHYTPHCOCY/IHCTYIO arperaiuio pHTPOLHTOB, HA3BAHHYIO «3CPHUCTBIM TOKOM KpoBu». [TpH
YCHJICHHH BHYTPHCOCY/IMCTO arperauui SpUTPOLUTOB BO BCEil KPOBCHOCHOI CHCTEME arperars
MOTYT 3aKyNOpHBaTh MeJIbYaiflliie NPEKANMILIAPHBIC APTEPHOIIBI, BbI3bIBAA HAPYIICHHSA
KPOBOTOKA B COOTBETCTBYIOIINX KAIMMILIAPAX. Y CHICHHAA arperawis JpHTPOLHTOB MOXKET
BO3HHKATh TAKKE MCCTHO, B MHKPOCOCY/1aX, H HAPYIIATh MHKPOPEOIOTHYCCKHE CBOICTBA
TeKywIeii B HUX KPOBH /IO TAKOH CTENCHH, YTO KPOBOTOK B KAIHIUIAPAX 3aMEIACTCSA U
OCTAHABIMBACTCA TOIHOCTBIO - BO3HUKACT CTa3, HECMOTPA Ha TO 4TO apTEPHOBEHO3HAA PA3HOCTH
KPOBAHOTO JIaBJICHUS HA MPOTSHKEHHH STHX MUKPOCOCY/I0B coxpaneHa. [Ipu 3ToM B Kanuiuispax,
MEJIKHX apTepHsX 1 BCHAX HAKAIUTHBAIOTCS SPHTPOLUTHI, KOTOPbIC TECHO COMPUKACAIOTCS APYT ¢
JIPYrOM, TaK YTO IPaHHIIBI HX NIEPECTAIOT OBITh BUANMBIMH (BO3HHKACT «(TOMOTCHU3ALINA
KpoBn»). OJIHAKO BHAYasE NPH CTa3¢ HU IEMOJIN3A, HH CBEPTHIBAHUS KPOBH HE Nponcxoant. B
TeueHHe HEKOTOPOTO BPEMEHH CTa3 06paTHM - ABHKEHHE IPUTPOLIUTOB MOKET BO3OGHOBHThCA,
a POXOIMMOCTb MHKPOCOCY/IOB - BOCCTAHOBHTBCH.

Ha BO3HHKHOBEHHE BHYTPHKAIMILIAPHOI arperalui pHTPOLUTOB OKa3bIBAKOT BIANAHHC
caenyiomme GpakTophl:

1. TloBpesK/ICHHE CTCHOK KAMMILIAPOB, BBI3BIBAIONIECE YCHIICHHE (DHIIbTPAIIHH KHKOCTH,
9JIEKTPOIMTOB H HH3KOMOJICKYJIAPHBIX GENKOB (a1b0YMHHOB) B OKPYKAIOLIHC TKAHH.
Berezictsre 9T0T0 B 171a3M€ KPOBH YBETHYHBACTCS KOHUEHTPALNA BHICOKOMOIIEKYIIAPHBIX
6e/1KoB - ro0yHHOB, GHOPHHOIEHA M JIP., 4TO, B CBOIO OYEPE/lb, ABIACTCS BaKHEIIIIM
(akTopom ycuinenns arperaiuy spurporuto. [peanonaraercs, uro abcopOuus HTux Genkos Ha
MeMOpaHax pHTPOIUTOB YMCHBIIACT HX MOBEPXHOCTHbII MOTEHIMAN H CTIOCOOCTBYET HX
arperauuu.

2. XuMutecKne MOBPExKIAONIIE areHTEl HEIOCPEICTBEHHO JICHCTBYIOT HA SPHTPOLHTHL,
BBI3BIBAIOT H3MCHCHHE (PH3HKO-XHMHUCCKHX CBOHCTB MEMOPAH, H3MEHCHHE TIOBEPXHOCTHOTO
NOTEHIMAa MeMGPaH H CIOCOGCTBYIOT arperaui SpHTPOLIHUTOB.

3. CkopocTh KpOBOTOKA B KalM/LIAPax, 00yCI0BIeHHaA (YHKIMOHAIBHBIM COCTOAHHEM
NPUBOAMMX apTepuii. KOHCTPHKIMA STHX apTepHii BBI3bIBACT 3aME/UICHHE KPOBOTOKA B
KaruUIApax (MIIEMHIO), CIOCOGCTBYs arperaliii S5PUTPOLUTOR U PA3BUTHIO CTa3a B
kanusuApax. Tlpu Aunarauun NpUBOAAUIMX apTEpHil H YCKOPEHHH KPOBOTOKA B KaNHLIApax
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(aprepuabHas rUIEPeMHs) BHYTPUKAIMILIAPHAS arperalis S5pUTPOLMTOB 1 CTa3 Pa3BHBAIOTCA
TPY/JHEE H YCTPAHSAIOTCA 3HAUNTEIIBHO JIerye.

Cra3, 00yC/IOBICHHBIH YKa3aHHBLIMH TpeMs (JaKTOPaMH, Ha3bIBACTCS HCTHHHBIM KalTHILIAPHBIM
(nepBuuHbIM). OH Pa3BHBACTCSA NPH TIATONOTHH CTEHKH KAIU/LIAPA, BHYTPHCOCYTHCTBIX H
BHECOCY/IUCTBIX HAPYLICHHAX HA YPOBHE KaNWLIApa.

Hapymenue 1e)opMHPYeMOCTH IPHTPOUHTOB. DPUTPOLHTHI H3MEHSIOT CBOIO (hopMy npu
TEUCHHH KPOBH HE TONIBKO 10 KAMMILIAPAM, HO H B Gojiee IMPOKHX COCYAX - ApTEPHSX H BEHAX,
TJIe OHH GBIBAIOT OGBIYHO BBITAHYTBIMH B JUTHHY. CIIOCOGHOCTH 1e)OpMUPOBATHCS
(1ehopMHPYEMOCTB) Y IPUTPOLHMTOB CBA3AHA TJIABHBIM 00Pa3oM CO CBOHCTBAMH UX HApYKHOM
MeMOpaHBI, a TAKKE C BHICOKOI TEKYYECTBIO HX COIEPKHMOT0. B moToke kposn nponcxoasar
BpAIIATE/TbHEIC IBIKCHHS MEMOPAHBI BOKPYT COEPKHMOI0 3PHTPOLHTOB, KOTOPOE TAKKE
nepeMenaeTes.

JledopMupyeMOcTh SPHTPOLMTOR Ype3BLIYAHO HIMEHYHBA TIPH CCTECTBEHHBIX YCIOBHsX. OHa
MOCTENEHHO YMEHBIIACTCA C BO3PACTOM YPHTPOLIHTOB, B PE3YJILTATE UCTO BO3MOKHO HX
TIOBPEIXK/ICHHUE TIPH NMPOXOKJICHHH 10 HanGomee Y3KUM (IMaMeTpoM 3 MKM) Kariuispam
PETHKY/I09HI0TeIHAbHOI cucTembl. [Ipeanonaraercs, uTo 61aroaps 3TOMy MPOHCXOIUT
YCTpaHEHHE CTaphIX IPHUTPOLMTOB H3 KPOBECHOCHOH CHCTEMBI.

MemGpaHb! YPUTPOLUTOB CTAHOBATCA GOJIEE KECTKUMH T10] BIMSAHHCM Pa3IHUHEIX NATOTCHHBIX
(axropos, Hanpumep npu aeuunre AT, runepocMonapHOCTH 1 T.1. B pesynbrare
PEOJIOTHYECKHE CBOHCTBA KPOBH H3MEHAIOTCA TAKAM 00pa3oM, 4TO €€ TeYeHHE Mo
MHKPOCOCY/1aM 3aTpy/HACTCA. ITO HMEET MECTO MPH 3a60JICBAHHAX CEP/LA, HECAXAPHOM
Jwmabere, pake, CTpeccax H JIp., IPH KOTOPBIX TEKyYeCTh KPOBH B MHKPOCOCY/IaX OKa3bIBACTCA
3HAUHTEILHO NIOHHXKCHHOI.

Hapymienue cTpyKTypbl HOTOKa KPOBH B MHKpococyaax. B npocsete cocy10B IOTOK KpOBH
XapaKTepU3yeTCs CIIOKHOH CTPYKTYPOii, CBA3aHHOI: a) C HEPABHOMEPHBIM pacrpesieicHHeM
HearperupoBaHHBIX YPUTPOLUTOR B TIOTOKE KPOBH 10 TIOTIEPEUHHKY COCYJIa; §) CO cBOCOOPa3HOl
OpHEHTalLMe SPUTPOLIUTOB B MIOTOKE, KOTOPAsk MOKET MEHATHCA

OT NPOJIOIBHOI JI0 TIONIEPEUHOiH; B) ¢ TPACKTOPHEil IBHKEHHS IPHTPOLIMTOB BHYTPH
COCYIMCTOrO NpocBeTa. Bee 5T0 MOKET OKa3bIBaTh 3HAUHTEILHOE BIHSAHHE HA TCKYUCCTh KPOBH
B cocy/ax.

C TOUKH 3pCHUA HAPYIICHUIT PEOTOrHUCCKAX CBOHCTB KPOBH 0C000E 3HAYCHHE HMCIOT
H3MCHEHHSA CTPYKTYPbI IOTOKA KPOBH B MUKPOCOCY/1aX AuameTpoM |5-80 MKM, T.€. HECKOIBKO
Gosee MMPOKHX, YeM Kanmuispsl. Tak, NpH NEPBUYHOM 3aMEUICHUH KPOBOTOKA NPOIOIbHAs
OPHMCHTALsA IPUTPOLNTOB YACTO CMEHACTCS HA MOTIEPEUHYIO, TPACKTOPHSA JBHKCHUS
SPHTPOLMTOB CTAHOBHTCA XaOTH4HOI. Bee 5T0 3HAUMTENBHO yBETHUMBACT CONPOTHBIICHHE
KPOBOTOKY, BBI3BIBACT ellie GobIIce 3aMe/TICHHE TCUCHHA KPOBH B KalWJLIAPaX, YCHIHBACT
arperaiuio IpHTPOLHUTOB, HAPYIIACT MUKPOUHPKYJIALHIO H MOBBILIACT BEPOATHOCTD CTA3a.

H3Menenne KOHIEHTPAIMH JPUTPOIHTOB B UHPKY/npylomteii kposu. Cozepikanue
9PHTPOLHTOB B KPOBH CYHTACTCA BAKHBIM (PAKTOPOM, BIHSIONIMM HA €¢ PEOTOTHYCCKHE
CBOMCTBA, TAK KAK [IPH BHCKO3HMETPHH OGHAPYKHBACTCS NPAMAs 3aBHCHMOCTb MEKILY
KOHIEHTPAIIHEH SPHTPOLMTOB B KPOBH H €€ OTHOCHTEIILHOH BA3KOCTHIO. OObeMHast
KOHIICHTPALIHsA YPUTPOLUTOB B KPOBH (ICMATOKPHT) MOKET MCHATBCA B 3HAUHTCITBHOM CTCTICHH
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KakK BO BCeil KPOBCHOCHO# CHCTEME, TaK M MECTHO. B MUKPOLIMPKYISTOPHOM pyciie TeX Hili
MHBIX OPTaHOB M HX OTJAC/bHBIX HYacTel COCP/KaHHUE IPHUTPOLUTOB 3aBHCHT OT HHTCHCHBHOCTH
KpoBOTOKA. HECOMHCHHO, UTO NPH 3HAUATEIBHOM YBETHYCHHH KOHICHTPAIHH YPUTPOLHTOB B
KPOBEHOCHOII CHCTEME PEOJIOTHYECKHE CBOIICTBA KPOBH 3aMETHO MCHSIOTCHA, BA3KOCTh KPOBH
BO3PACTACT U YCHIMBACTCA arperaius SPUTPOLUTOB, YTO MOBBILIACT BEPOATHOCTH CTA3a.

9.4.3. ToceaCcTBHSA €Ta3a KPOBH B MHKPOCOCYIAX

HPH 6HCTPOM YCTPaHCHHUH NPHYHHBI CTa3a TOK KPOBH B MHKPOCOCY/laX BOCCTAHABIIMBACTCA U
KaKHMX-THOO CYIECTBEHHBIX H3MEHEHMIT B TKAHAX HE pasBuBacTCs. [UMTENbHbIN cToiiKuif cTa3
MOJKET OKa3aThCs HCOGPZTHMHM. 1o TIPHBOJUT K ﬂﬂCTpOd)Pl"iCCKHM H3MCHCHHAM B TKaHAX,
BBI3BIBACT HEKPO3 OKPYKAKOMHX TKaHeil (MHdapkT). [TaToreHHoe 3HaUCHNE CTa3a KPOBH B
Kanujuispax B 3HAYNTE/IBHOI CTCNCHH 3aBUCHT OT TOro, B KAKOM OpraHe OH BO3HHK. Tﬂl\',
0COGEHHO OMAceH CTa3 KPOBU B MHKPOCOCY/IAX FOIOBHOTO MO3Ia, CEpIIla M MOUEK.

9.5. MATO®HU3UOJIOT WSl MO3I'OBOI'O KPOBOOBPAIEHUS

HeiipoHs! ABNAIOTCS HAHGOIIEE YYBCTBUTEILHBIMH CTPYKTYPHBIMH 5JIEMEHTaMH OPraHH3Ma K
PAaCcCTPOIiCTBY KPOBOCHAGKEHHS H K THIIOKCHH. [109TOMY B Iporiecce IBOTIOLIH KHBOTHOTO
MHpa Pa3BHIACh COBEPIICHHAS CHCTEMA PCTYIHPOBAHHS MO3TOBOTO KPOBOOOPAIICHHS.
Braronaps ee hyHKIMOHHPOBAHHIO B (PH3HOIOTHUCCKHX YCIOBHSAX BETHYHHA KPOBOTOKA BCEr/Ia
COOTBETCTBYET HHTCHCHBHOCTH OOMEHA BENICCTB B KAKIOM Y4acTKe MO3TOBOH TKauu. [Tpu
NIaTONIOTHM Ta e CHCTEMa PEryIHPOBAHUA 0GeCeunBacT GICTPYIO KOMICHCALIMIO PA3THUHBIX
UMPKY/IATOPHBIX HAPYLICHHIT B TONOBHOM Mo3re. Y KakI0ro 601bHOr0 BaKHO
HICHTHQHIMPOBATH YHCTO MATOIOTHIECKHE H KOMIICHCATOPHBIC H3MCHEHHS MO3TOBOTO
KPOBOOOpAIEHHA, TaK Kak 6€3 3TOro HeBO3MOKHO NPABHIIBHO 1000paTh eyeOHbIe
BO3/ICHCTBHS, KOTOPBIC YCTPaHAIH Obl HAPYIICHHS H CIOCOOCTBOBAIH HX KOMIICHCAIHH B
OpraHm3Me.

HecMOTps Ha COBEPIICHHYIO CHCTEMY PEryTHPOBAHHS MO3TOBOTO KPOBOOOPAIICHHS,
TIaTOTCHHBIC BIHAHMS HA OPraHU3M (B TOM UHCIIE CTPECCOPHBIE (PaKTOPBI) CTOb YaCThI H
MHTCHCHBHBI B COBPEMCHHBIX YC/IOBHAX, UTO, COMJIACHO CTATHCTHKE, PA3IHYHBIC PACCTPOHCTBA
MO3roBOTO KpOBOOOpAIICHHS OKA3aIHCh HAHG0/Iee YacThIMHU IPHIMHAMHU (MITH
crnocobeTByOmMUMH (hakTOpaMu) HapyuIeHus GYHKIHil ronopHoro Mosra. Ipu stom
BBIP@KEHHBIC MOP(ONIOTHUCCKHE H3MEHCHHSA B COCY/IaX TONOBHOTO MO3ra (HampHmep,
CKJICPOTHYECKHE H3MEHCHUS COCY/IMCTHIX CTEHOK, TPOMOO3 COCYIOB M T.]1.) OGHAPYKHBAIOTCA HE
BO BCEX CiyHdasX. DTO 03HAYAET, YTO HAPYUICHUs MO3TOBOIO KPOBOOGPAIICHHS HMEIOT
(yHKIHOHATbHBIIH XapaKTep, HAMPHMEP BO3HHKAKOT BCIEICTBHE CIIa3Ma MO3TOBBIX apTCpHil il
K€ PE3KOTO MOBBIMICHUS WIH IOHHKCHUA 0GLIET0 apTepHATLHOTO aBICHNUS, H MOTYT
NPHUBOJIMTH K BBIPAKEHHBIM HAPYIICHHAM (DYHKIHH TOJIOBHOTO MO3ra M HEPE/IKO K CMEPTH.

Hapymienus M03roBoro KpoBoOOpaIeHHsA MOTYT GbITh CBA3AHBL:

[) € MaToJIOTH4YCCKUMH U3MCHCHHAMH CUCTEMHOIO )q’)OBOOépﬂLL(CHHﬂ (FﬂaBHHM 06P230M c
apTepHaIbHON THIICPHIIN THIIOTCH3HEH);

2) ¢ NaTONOrHYECKHMH H3MEHEHHAMH B COCY/IHCTOH CHCTEME CaMOro Mo3ra. JTo MOTyT ObITh
TICPBHYHBIC H3MEHCHHSA POCBETA MO3TOBBIX COCYIOB, FIABHEIM 00Pa3oM apTepHii
(BBI3BIBACMbIE, HATIPHMEP, HX CTIA3MOM HJIH TPOMGO30M), THGO H3MEHEHHS PEOJIOTHUECKIX
CBOMCTB KPOBH (CBA3aHHBIC, HAIPUMEP, C YCHIICHHOI BHYTPHCOCYIMCTOI arpe-
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AYTOHMMYHHAs IeMOHTHUCCKaA aHeMs  AyroanTuTena npotus Rh-anrirena

Tlepunumosnas aneMus AyToanTHTeNa IPOTHB BHYTpeHHero dakropa Kacia
Bynbrapuas myssipuatka AyToaHTHTENA NPOTHB Ka/IXePHHA dMIHEPMICA
Xpouuueckas HHONATHYCCKAS

AyroanTnrena npotus FceRI
KpariBHUIA

o ., AyTOaHTHTeNa NPOTHB ALETHIXOMHHOBBIX
TsKenas MHacTeHus (myasthenia gravis) ™ P =

PpelenTopos
Oxonuanue maon. 8-3
AYTOMMMYHHAs! IATOJIOTHs HmmyHosornyecknii Mmaprep

AytoanTnTena K neppoMy (THpeor106y.THH) H BTOPOMY
AYTOMMMYHHBIH THPEOHIHT KOJLIOM/THBIM QHTHTCHAM, K THPEOH/THOIT MepoKCH Iaze

(MHKPOCOMaJIbHBII AHTHTCH)
CucreMHas KpacHas BouaHka Ayroanturena nporus JJHK, pubocom
T-knerku, cnenuduussie k komwtareny II; ayroanturena k Fe-

PepmatouabIil apTpuT (parmenty cobereennbix IgG ¢ nedexrom
IMKO3HIHPOBAHAS

HMMMYHOONOCpPEI0BaHHBII T-KJIeTKH, criet(UUHbIE K 9HI0aHTHICHY B-KJICTOK

caxapblii 1naber I Tuna ocTpoBKoB Jlanrepraica

Paccesmblii ckiiepo3 T-Ky1eTkH, crienupHIHBIE K OCHOBHOMY OelIKy MHETHHA
Jleyenne ayroMMMYHHBIX Gose3Heii CBA3aHO C MOMBITKAMH BOCCTAHOBJICHHS
AyTOTOJIEPAHTHOCTH, HA3HAUYCHUEM NPOTHBOBOCTIAHTEIBHBIX AHTHME/IMATOPHBIX MPENapaTos,
BKJTIOYAs KOPTHKOCTEPON/IBI, @ TAKXKE eHHOI Teparmeii.

IVIABA 9 IATO®U3UOJIOT s
NMEPU®EPUYECKOI'O (OPTAHHOTO)
KPOBOOBPAILIIEHUS U
MUKPOLMPKYJISLAN

Tlepudepnueckum, HIM OPraHHBIM, HA3LIBACTCS KPOBOOOPAIEHHE B IIPE/IENaX 0TACTBHBIX
opraHoB. MHKPOUMPKY/ISIHS COCTABISIET €r0 YacTh, KOTOPasi HENOCPEACTBEHHO
obecneunBaeT 00MeH BeecTB MeATY KPOBbIO H OKPY/KAIOIMMH TKAHAMH (K
MHKPOLHPKYJIATOPHOMY PYCILy OTHOCSTCS KAIH/UIAPBI M MIPHJICTAIONIHE K HIM MEIKHE apTepHu
M BEHBI, @ TAKJKC apTCPHOBCHO3HBIC aHACTOMO3bI InameTpoM 10 100 Mkm). Hapymenne
MHKPOLMPKYJIALNH JIEJIACT HEBO3MOKHBIM a/ICKBATHOE CHA0XKEHHE TKAHEH KHCIOPOIOM U
MUTAaTEIbHBIMU BEIECTBAMH, A TAK/KE yJIaICHUE U3 HUX NPOJIYKTOB MeTabou3ma.

O6nemHast CKOPOCTh KPOBOTOKA Q Hepes Kak/Iblif OpraH Wil TKaHb ONPE/IeIAeTCs Kak
apTEPHOBECHO3HOI Pa3HOCTBIO J1aBICHMIi B cocyaax 9Toro oprana: P, Py uan AP, tak u
conporupieHHeM R Ha npoTskeHnn JanHoro nepudepuyeckoro cocyaucroro pycna: Q = AP/R,
T.¢. 4eM OOIbIIIe apTepHOBEHO3HASA Pa3HOCTH AaBIcHHIT (AP), TeM HHTCHCHBHEE
neprdepHucckoe KpoBooOpanieHne, Ho YeM 60bLIe nepH(epHIeckoe COCIHCTOe
conporusienne R, Tem oHo cnaGee. M3amenenus kak AP, Tak u R sBISIOTCS BeAyIHME B
HapyHmeHnsX nepudepuueckoro KpoBooGpaleH s,
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OcHoBHbIMH (POPMAMH PAcCTPOICTB NeprpepHUECcKOro KpoBoodpaieHus apastores: 1)
apTepHaNbHAS THIIEPEMHS - YCHICHHC KPOBOTOKA B OPTaHE I TKAHH BCIICICTBHE
PpacuIMpeH s NPHBOIAIMX apTepHif; 2) HIEMHs - oc1abeHHe KPOBOTOKA B OPraHe HIIN TKaHH
BCJICJICTBHE 3aTPY/IHCHHSA €€ TCUCHHS 10 NPHBOAIIMM apTepHAM; 3) BEHO3HbIii 32CT0il KPOBH -
YBE/IMUYCHHE KPOBCHATIONHCHUS OPraHa HIIM TKaHH BCIIC/ICTBHE 3aTPY/IHEHUS OTTOKA KPOBH B
OTBOJIAILNE BEHBI; 4) HAPYIIEHHE PE0JIOrHYECKHX CBOHCTB KPOBH, BbI3bIBAIONICE CTA3 B
MHKPOCOCY/IaX - MECTHYIO OCTAHOBKY KPOBOTOKA BCJICJICTBHE NIPBHYHOIO HAPYIICHHS
TeKy4ecTH (BA3KOCTH) KPOBH. 3aBHCHMOCTB MEK/Ty JTHHCHHOM H 06BEMHOIT CKOPOCTAMH TOKa
KPOBH ¥ CYMMApHOii MJI0MaIbio

MHKDOCOCYIHCTOTO PycITa BhIpakaeTcs hopMyJioii, OTpaKarolieii 3aK0H HePePBIBHOCTH,
KOTOPBIii, B CBOIO 0Yepe/ib, OTPAKACT 3aKOH COXpaHEHHs Macchl: Q = vxS, mm v = Q/S, rue Q -
00BeMHas CKOPOCTh TOKA KPOBH; V - €r0 JIMHEI{HAA CKOPOCTB; S - IUIONIA/Ib ONEPEUHOr0
CEYCHHs MHKPOCOCY/IUCTOTO pyciia.

CoOTHOMICHHS HTHX BETHYHH TPH Pa3HbIX BHAX THIIEPEMHIl H HIICMHH H Haubomee
XapaKTepHBIC CHMIITOMBI OCHOBHBIX (hOPM PacCTPOICTB nepiQ)epruueckoro KpoBooGpameHus
npejcrasiaensl B abi. 9-1, 9-2.

Tabauua 9-1. CocTosHNe KPOBOTOKA NIPH apTEPHATLHON THICPEMHH, HIIEMHH H BEHO3HOM
3actoe kpoeu (1o .M. Mueannmenin)

Ilnowans
NONEPeHONO celeHns
(S

Jluneiinas Obbemnasn

Baa pacerpolicrsa ckopoers (V) | ckopoers (Q)

ApTepHanLIas +
THIICpeMHs

Hiemus =

Benosuslit 3acTol
kposa Ipunmeyanne.

«h» - caboe yBEMUCHHE; «++) - CHIIBHOE YBEIHUCHHE; «-» - CTab0e yMEHbLICHNE

Tabanua 9-2. CUMITOMbI paccTpoiicTBa nepudepitaeckoro kpooodparuerus (o B.B.
Boponuny)

AprepHanbHas BeHo3sublii 3acToii
CuMnTombr Hmemus
THITepeMus KPOBH
MTaTalms apTepHii, Pacmmpenne BeHO3HOTO
A pTCp! CyxeHue uim P
BTOPHYHOE PACHIHPEHHE pyciia OT CIIaBICHUS HIH
CocrosHHe COCyI0B 3aKynopKa
KQILIAPHOTO W BEHOSHOTO 1 3aKyTOPKH OTBOJIALINX
pycia pTep BEH
O6bem npoTekaromei
P = VaennueH ‘VMeHblIeH VMeHbiieH
KPOBH
‘YMeHbIcHa
« VBenuueHa o6bemMHag 1 oGbeMHas U VMeHblIeHa 06beMHas 1
CKkopocTh TOKa KpOBH o 5 5
JMHCIHAA CKOPOCTH THelHaA JMHEIHAsT CKOPOCTh.
CKOpOCTh
Kposenanonuenne
COCY/IOB B TKaHAX B YBEIMYCHO 'VMeHbIICHO Veenuueno

opraHax
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Oxonvanue maba. 9-2

CHMITOMBI Aprepuanbnas runepemasi  Mmemnsi  Beno3Hslii 3acT0ii KpoBH

- .. TemHO-KpacHBbIii,

LBer oprana wiu TKaHH SIpko-KpacHbii Baeanbiit 5 5
Garposblif, IHAHOTHYHBIIT

Temneparypa (Ha

TMIOBEPXHOCTH Tela)

OG6pa3oBaHie TKAHCBOH VBEIHUCHO HE3HAYHTEBHO, VBE/THUCHO 3HAUHTENIBHO,

YMeHbIIeHO

HKHAKOCTH OTEK Pa3BUBACTCS PEIKO pasBUBaeTCs OTEK

Toesiena IMonuxena Ilonmxena

9.1. APTEPHAJIBHAS TUTIEPEMHUSL

ApTepHaabHAS THIEPEMHS - yBeIHYeHHe KPOBEHAIOTHEHHSI OPTaHa HJIH TKAHH
BCJIECTBHE YBEIHYeHHsl IPHTOKA KPOBH 110 PACIIHPEHHBIM apPTEPHSAM H aPTepHOIaM.

9.1.1. IIpu4MHBI B MEXaHH3M APTEPHATbHOI THIIEPeMHH

K apTepHaibHOii THIICPEMIH MOXKET IIPHBECTH YCHICHHOE CHCTBHE OOBIYHBIX
(DU3MOIOrHYECKHX Pa3aApaKUTENCH (COMHEUHBIX JIyueil, Tera u p.), a Takke JeiicTBHe
6071e3HCTBOPHBIX (HAKTOPOB (GHONOrHYCCKHX, MEXaHHUECKHX, (pH3HYecKX). Pacumpenne
NpPOCBETa MPHBOJIAIINX APTEPHil H APTCPHOIT JOCTHTACTCA 3 CYCT PCATH3ALNH HEHPOTrCHHOTO H
TYMOPATLHOTO MEXAHH3MOB HJIH HX COYCTAHHS.

Heiiporennpiii MexanusM. Pasinyaior HelPOTOHHYECKYIO M HEHPONAPATUTHUCCKYHO
PA3HOBHIHOCTH HEHPOTCHHOTO MCXAHH3Ma Pa3BHTHA apTEPHATBHOI THIICPCMUH.
HeiipoTonnyuecknii MexaHn3M XapaKkTepusyercs npeobaaaanneM dhhexTon
NapacHMIIATHYECKUX BA30/MIATATOPHBIX BIMAHMII HA COCYUCTYIO CTCHKY (3a cueT
AUETHIIXOJIMHA) 10 CPABHEHUIO C CHMITATHYCCKHMHU BIHAHHAMH (TIPHMEPOM SBIIACTCS
MOKPACHEHHE JIMIIA | IICH TIPH NaTOIOTMYECKHX TPOLECCaX BO BHYTPEHHHX OPraHax -
AMYHAKAX, CCPALE; KITACCHUICCKHM IPHMEPOM HEHPOTOHHUECKOI THIIEPEMHH Y 4eIOBEKA
CUMTACTCA KPAacKa CTHUIA WM THEBA Ha mekax ). Heliponapainriuecknii Mexanusm
3aKITIOYACTCS B CHHKCHUHN M OTCYTCTBHH CHMIIATHYECKHX BIMSHUIT HA CTEHKH apTepuii 1
apTepHOI (HAMpPHME, TIPH MOBPEK/ICHHH CHMITATHYCCKHX

HECPBOB, HAYIIHX K KOKE BEPXHHX KOHCYHOCTECH, YIICH, OTMCYACTCA HX NMOKPACHEHHE,]
KJIACCHYCCKMM MPUMEPOM HElponapatuTHUCCKOH THIIEPEMHUH Y Ye/IOBEKa CUNTACTCS TaK
Ha3bIBAEMbIi MOPO3HBII pyMsAHell Ha 1ekax). ITposBieHneM HeliponapalIuTHIECKOro JeicTBis
9EKTPUYECKOr0 TOKA CYMTAIOTCSA TAK HA3bIBACMbIC «3HAKM MOITHHIY (30HBI apTepPHAIbHOM
THIIEPEMHH 110 X0y POXOKICHHSA TOKa NPH MOPAKCHHH MOJHHEH).

Tymopanbubiii MexanuzM. OH 06yc10B/icH JciCTBHEM Ha apTEPHH H aPTEPUOIIBL
BA30/IJIATATOPOB, KOTOPHIC MECTHO YBEJTMUMBAIOTCA H OKa3bIBAIOT COCY/I0PACHIMPAIOUIHI
s dext. Pacumpenne cocy10B BbI3bIBAIOT THCTAMUH, OPAAHKHHHH, MOJIOUHAs KHCIIOTa,
M30BITOK YIJICKHCIOTE, OKCH/IA 230Ta, /IeHO3HHA, THIIOKCHS, allH/I03 TKAHCBOIl CPe/Ibl,
HEKOTOPBIC POCTArNIAHMHBI H JIp.

9.1.2. Buael apTepHaibHOIl rHIepeMun
Paznmuualor GpU3HOIOTHYECKYI0 H NATOJ0THYECKYI0 apTCPHAIBHYIO THIICPEMHUIO.

K ¢pu3nosornyeckoii aprepuaibHoii rHIEPeMUN OTHOCAT pabouyio (QyHKIHOHAIBHYIO) 1
PeaKTHBHYIO (IIOCTHIIEMIYECKYIO) rHnepemuio. Padouasi rumepemus oGyciosieHa
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MeTabOoIMUECKMMH TIOTPEOHOCTAMU OPraHa HIIM TKaHH B CBA3H C YBEJMUYCHHEM HX
(ynkunonuposanns. Hanpumep, runepemMus B COKpaIaiomieHcs MbIIILE MpH GH3HYCCKOIH
paboTe, THIIEPEMHS [O/UKETYIOYHOI JKeIIe3bl i KHIICUHOI CTCHKH B MOMCHT ITHILICBAPCHHA,
THIIEPEMHS CEKPETHPYIOLICH YHIOKPHHHOI JKENe3bl, THIICPEMHUS CIIIOHHBIX Kesie3. YBeTuueHue
COKPATHTENLHOI aKTHBHOCTH MHOKap/ia Be/IeT K POCTY KOPOHAPHOTO KPOBOTOKA, AKTHBALIHSA
TOJIOBHOTO MO3ra CONPOBOKIACTCA YCHICHHEM €r0 KpoBocHabkeHus. PeakTupnas
(mocTHIIEMIYECKas) THIEPeMHs HAGMOAACTCA MOC/IC BPEMEHHOTO MPEKPAIICHHA KPOBOTOKA
(BPEMEHHOI MIIEMHH) U HOCHT 3AIHTHO-NPHCIIOCOOHTENBHBII XapakTep.

Iartosoruyeckas apTepHaIbHasi THIEPEMHsl PA3BUBACTCA B 30HC XPOHHYCCKOTO BOCHIATICHHSA,
B MECTE JUTHTEILHOTO CHCTBHA COTHEYHOTO TEIUIA, IPH MOPAKEHHH CHMIIATHYECKOH HEPBHOI
CHCTEMBI (IIPH HEKOTOPBIX HH(EKIHOHHEIX 3a60neBanusx). [latomoriyeckas aprepuaibHas
THIEPEMUSA FOIOBHOTO MO3ra OTMEYACTCs MPH THIIEPTOHHUECCKOM KpH3e.

9.1.3. MUKPOIHPKYJISIHS NPH APTepPHATbHON rHIepeMun

W3MeHeHHs MHKPOLIMPKYJIALMH IPH apTePHaIbHON THIIEPEMHH BOSHHKAIOT B PE3yJIbTaTe
PacIIMpeHus NPUBOAAMX APTCPHii M apTepuOIN. BCIICCTBIE YBEIMYCHHS aPTEPHOBCHO3HOM
PA3HOCTH JABJCHHH B MHKPOCOCY/1aX CKOPOCTh KPOBOTOKA B KaIMIUIAPAX BO3PACTacT,
MOBBIIACTCA BHYTPHKAMIILIAPHOE 1aBJICHHE, YBEIMUMBACTCA KOJTHYECTBO ()YHKITMOHHPYIOIIHX
Kamusapoe (puc. 9-1).

O6beM MUKPOLIMPKY/IATOPHOTO PyCIia PH apTepHAIbHOI THIIEPEMUH BO3PACTACT IIaBHBIM
06pa3oM 3a cYeT YBEIMYCHHA KOMMYCCTBA QYHKLMOHUPYIOUX KanuiApos. Hanpumep, uucio
KalHLTAPOB B pabOTAIONIMX CKEIETHBIX MBIIIIAX B HECKOJIBKO Pa3 BBIIIE, YeM B
HepaboTatomtux. ITpu 5TOM GYHKIHOHHPYIONIHE KAIHIUIAPBI PACUIHPAIOTCS HE3HAUNTENHO H
TJIaBHBIM 0GPa3OM BOJIM3HM apTepHOI.

Korza 3akpeIThie KamuLIAPbI PACKPIBAIOTCSA, OHH MPEBPAIIAIOTCA CHAYaa B IL1a3MaTHICCKHE
(KanuLIAPBL, MMEIOIIHE HOPMATIbHBIH MPOCBET, HO COACPKALIUE JTHIIIb 1IIa3My KPOBH), a 3aTeM B
HHX HAUHHACT LMPKY/IHPOBATh LE]bHAs KPOBb - IU1a3Ma H (JOPMEHHbIE SIEMEHTEL. PacKpbITHIO
Kanu/UIAPOB TPH apTepHasIbHOI THIIEPEMHH CIIOCOOCTBYIOT MOBBILICHHE BHYTPUKAMMILIAPHOTO
JIaBJICHUS M H3MEHCHHE




