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B Mpo kuury

Hamsigomiwmnin y CBiTi Nigpy4HUK i3 disionoril.

Miopy4HuK «MeaunuHa disionoris 3a F'anToHoM i Fonnom» BUTpMMaB yxe 14 BuaaHb
i BipOMWin 3aBOSKM YiTKOMY BUKNagy MmaTepiany Bif, iMmeHi ogHoro aBTopa. OCHOBHY
yBary npugineHo iHpopmaLiii, HANGINbLI KOPUCHIN ANA CTYAEHTIB Ha KNiHIYHOMY
OOKNiHIYHOMY eTanax HaB4YaHHSA. Takui popmaT 3abesneyye MakCMManbHO
edeKTUBHE BUBYEHHS 1 ONaHyBaHHA CKNagHMX NoHATb. basoBy iHpopMmau,ito
HagpPYKOBaHO BENNKUM LLPUGTOM, a AOMOMIXKHI AaHi, 30KpemMa npuknagmn 3
KNiHIYHOI NPaKTUKN, — MeHLWUM WpudTOM Ha 6nigo-6y3koBoMy Tri. 3aBASAKMN
LbOMY YMTay MOXe LUBMOKO NepernaHyTn OCHOBHI BifOMOCTi abo rnvblie BUBYNTU
MaTepian. CBO€IO NONYNAPHICTIO cepep CTYAEHTIB Y BCbOMY CBITi Nigpy4YHUK
3aBAfAYye caMe TakoMy Nigxoay, a TakoX iHWMM BaXX/IMBUM 0COG/INBOCTSAM.

» MaTepian, wo o6’egHye disionorito i naTodisionorito, NigroToBNEHO 3 OrNAAY Ha
KNiHIYHY NPaKTUKY Ta OPIEHTOBaAHO NepeBaXKHO Ha CTYOEHTIB KMiHIYHOro 1
[OKNiHIYHOro eTaniB HaBYaHHSA.

e OcHOBHY yBary c$poKycoBaHO Ha pyHOaMeHTanbHin iHpopMmaLii Ta 0cobnmBoCTAX
nigTPUMaHHA roMeocTasy B OpraHiami tognHN 3 MeTor 3anobiraHHA
3aXBOPIOBAHHAM, @ TaKOX BaXX/IMBUX NPUHLLMNAX, AKi 4ONOMOXYTb yXBanoBaTn
pilLeHHA B NoAanbLUii KNiHIYHIN NpakTuL,i.

° MaTepian CTUCNO BUKNTaAEHO B KOPOTKUX posp,inax, CTWU/b NOro NogaHHSA Nerkum
ana BMuB4YeHHA Ta 3aI'IaM'FITOBYBaHHF|.

* NoHap 1200 peTenbHO BUKOHAHUX MOBHOKO/IbOPOBUX PUCYHKIB i CXEM, LLLO
NONerwyTb PO3YMIHHA ¢isionoril.

e LUnpwe oxonneHHs KNiHIYHNX BUNaaKiB, BKIKOYHO 3 OXXMUPIHHAM, MeTaboniyHuMu
" cepu,eBo-CyAMHHMMU 3aXBOPIOBAHHAMM, XBOpoboro AnbureriMepa Ta iHWUMn
AereHepaTUBHUMU CTaHaMM.

Ona ctyaeHTiB MeguyHnxX GakynbTeTiB 3aKnagiB BULLOI OCBITH, NliKapiB-iHTEPHIB,
BUK/agadiB, acnipaHTiB, HAyKoOBL,iB, paxiBL,iB-NPaKTUKIB.



www.medpub

Guyton and Hall
Textbook of Medical Physiology

Meauuna ¢isiororis
sa [aitronom i foarom
MIAPYYHUK

MaTepian 3axuWeHnit aBTOPCbKUM NpaBoM



14TH EDITION

Guyton and Hall
Textbook of Medical Physiology

John E. Hall, PhD

Arthur C. Guyton Professor and Chair
Department of Physiology and Biophysics
Director, Mississippi Center for Obesity Research
University of Mississippi Medical Center
Jackson, Mississippi

Michael E. Hall, MD, MS

Associate Professor

Department of Medicine, Division of
Cardiovascular Diseases

Associate Vice Chair for Research
Department of Physiology and Biophysics
University of Mississippi Medical Center
Jackson, Mississippi

MaTepian 3axuWeHnit aBTOPCbKUM NpaBoM



www.medpub

NEPEKNAQ
3 AHFTAINCBKOI
14-TO BUBAHHA

MeanuHa ¢iziororis

3a [aitronom i [oaroM
niAPYYHUK

Y2TOMAX - TOM 1 [xow E. Fonn, nokrop pinocodii

npodecop imeHi ApTypa K. faiiToHa,

3aBipgyBad BigaineHHs ¢izionorii Ta biopiznkn,

nnpekTop LieHTpy pocnigkeHHs oxupiHHA wraty Miccicini,
MepauyHuii ueHTp YHisepcutety Miccicini,

M. [x#sekcoH, wrat Miccicini

Maiikn E. lonn, gokTop MmeguLuHW, MmaricTp HayK
An'toHKT-Npodecop nigpo3ainy
CepLeBo-CYAMHHWNX 3aXBOPIOBaHb BiAAINeHHA MefuLIMHY,
MoOMiYHWK 3aCTYNHWKA roNoBy JocnigHWUbKoro Bigainy
BiaaineHHs ¢isionorii Ta Giodiznkn,
Megu4Hwia ueHTp YHisepcuteTy Miccicini,
M. [IxekcoH, wrat Miccicini

HaykoBui pefakTop YKPaiHCbKOro BUaHHA —
CtenaH Bap3ioK, LoKTOp MeQWYHUX HAYK, Npodecop,
3aCNYMEHWN AiAY HayKW | TeXHIKKM YKpaiHw,

3aBigyBau Kapenpw disionorii 3 ocHoBamy BioeTuKK
Ta 6iobeznekn TepHoONiNLCLKOro HauioHanbHOro
MefuYHOro yHiBepcuteTy imeHi |.A. fopbavyescbkoro

Kuis
BCB «MEAULWNHA»
2022

MaTepian 3axuWeHnit aBTOPCbKUM NpaBoM



www.medpublish.com.ua

YAK 612
BBK 28.707.3

r'eo

re0
Previous editions copyrighted 2016, 2011, 2006, 2000, 1996, 1991, 1986, 1981, 1976, 1971, 1966, 1961, and 1956.

Vi npaea aaxuueHi. KoAHa YacTHHA ULOr0 BUAAHHA He MOMXe BIATROPIOBATHUCH YH NEPEAABATHCA B OYAb-AKIN dopmi abo
GYAL-AKMMH 33C00aMH, EACKTPOHHUMM 11 MEXaH MHUMH, BKAKMHO 3 (OTOKONIIOBAHHANM, 3AMTMCYBaHHAM ab0 GYAb-AKOH
iHUIOl0 cHeTeMoto 30epiTaHHA Ta BIATBOpeHHA iHpopMauii, 6e3 MICEMOBOTO AO3EOAY NPABOBAACHHKA.

Lls xHura Ta oKpeMi HanpaloBaHHA, 1[0 MICTATLCA B Hill, 3aXMILUEHI ABTOPCHKUM MPaBOM.

3a MOroAMEHHAM i3 MPABOBAACHHUKOM L€ BUAAHHA BUXOAUTD APYKOM ¥ ABOX OKPEMMX TOMax. ¥ MeploMy ToMi NoAaHo
I-VIII wacTunu, y aApyromy — IX-XV vacTuHum.

This edition of Guyton and Hall Textbook of Medical Physiology, fourteenth edition by John E. Hall
and Michael E. Hall is published by arrangement with Elsevier Inc.

Lle eupanua kuuru Guyton and Hall Textbook of Medical Physiology, fourteenth edition by John E. Hall
and Michael E. Hall onybaixopaHo 3a yroaoto 3 Elsevier Inc.

TMepexaaa 6yao 3aiiicieHo TOB «BceykpaiHcbKe cneliasisoEaHe BHAAQBHHITEO «MeaunmHa».

3a 3pAllicHeHMI Nepekaas Bianosisae Tiabky TOB «BeeykpaiHcbke crielfiasizopane BUAABHMUTED «MeAnumHax. Aixapi-
TPAKTHKH 1 ADCAIAHMKH MOBHHHI 3aBXKAM CIIMPATHCA HA BAACHMIT AOCBIA | 3HAHHA MiA YAC OLIHIOBAHHA Ta BUKOPHCTAHHA
Gyab-AKol iHdropMalil, MeToalB, Aikapcbhkux 3acofip abo eKcrepUMEHTIR, OMMCAHUX Y IBOMY BUAAHHL 30KpeMa, 3 OTAAAY
Ha WBHAKWI PO3BUTOK MEAMYHOI HAYKM, CAlA TIPOBOAMTH HE3AACKHY NEpPeBipKy AlarHosziB i AO3YBaHHA AIKapChKMX
aacobiB. 3rigHo i3 sakoHopaBcTBOM, Elsevier, aBTopy, cniBaBTOPH, PEAAKTOPH HE BIAMOBIAQIOTE 32 BUKOHAHHA TIEPEKAAAY
abo 3a OYAb-AKI TiAecH] yIIKOAXeHHA Ta/abo HIKOAY, 3aMOAAHY AFAAM YM MaiiHY, B MeXaxX BIAMOBIAAABHOCTI 3a AKICTh
npoAyKLUil, HeabaaicTh Tomo abo Yepea BUKOPUCTAHHA 91 3aCTOCYBaHHA OYAb-AKUX METOAIB, MPOAYKLIL, iHCTpyELin abo
IAEH, WO MICTATHCA B LUBOMY BHAAHHI.

HaykoBi pepaKTopn oKpeMHX po3aisiB MepeKAapy YKpaiHCBKORO:

Karepuna TapacoBa, KaHAMAAT MeAMMHHX HayK, AOLEHT Kadeapu ¢isioaorii HallioHaABHOTO MEAMHYHOTO YHIBEpCHTETY
imeHi O0.0. BoroMoAbLif;

Irop Mimenko, AOKTOp MeAWYHMX HaYK, Npodecop, 3aBiayead kadeapy HopMaAbHoI disioaoril [NoaTaechbkoro aepsaBHoro
MEANMHOTO YHIBEPCHTETY

Hap mepexaapom 3 auraificekoi npaiposasn: Creman Bapawk, pokTop meamdyHux Hayk; Hataaa Boaxosa, pokTop
MealMHuX Hayk; TersaHa 3amopoellb, AOKTOp MeAMYHMX Hayk; Irop Mimenko, AoKTop MeaN4HHMX Hayk; HOaiama
Boatok, aokTop ¢irocodii; OseHa BuHorpapoBa- AHMK, KaHAMAAT OloaorivHux Hayk; Aroamunaa TopBaHb, KaHAMAQT
MeAMYHUX Hayk; KocTAHTHH ApavyK, KaHAMAAT MEAHYHMX HayK; OKcana KAHMeHKO, KaHANAAT MeAMYHMX HayK; TeTaAna
CyXoMAMH, KAaHAMAAT MEAMMHUX HAYK

Toaa, Axxon E.

Meauuna disiosoria sa [aitronom i Toasom : miAPYYHNK : mep. 3 aHrA. 14-ro Bua.:y 2 7. T. 1 / Askon E. Toaa,
Maiika E. Toaa ; Hayk. pea. Ykp. Bua. Crenan Baaziok ; Hayk. pea, nep. : Katepuna Tapacosa, Irop Miwenko. —
K.: BCB «Meauumnas, 2022, — xiv, 634 c.

ISBN 978-617-505-913-5 (ykp., BUA. Y 2 T.)
ISBN 978-617-505-914-2 (ykp., T. 1)
ISBN 978-0-323-59712-8 (aHra.)

Miapyunmk «Meanira pisioaoria 3a [aiiToHoM | TOAAOMY» KOPHCTYETHCA BEANKOK MOTIYASIPHICTIO CEpPeA CTYAEHTIB Ta
MeANMHUX NPaliBHUKIB Y BCOMY CBITI /i BUTPHMAB Y2Ke 14 BuAaHb. OCHOBHY YBary B HboMY NpUAIAeHO GpYHAR MEHTAABHIR
iHdopmanii 3 meanyHol pisiosorii, BUCBITACHHIO 0cODANBOCTEN MIATPUMAHHA FOMEOCTasy B OpraHiaMi AIOAMHK 3 METOI
3anobiraHHA 3aXBOPIOBAHHAM, 4 TAKOK BOKAUBUX NPUHLMIIE, AKI AONOMONKYTH YXBAAIOBATH PIlICHHA B MOAAABLIIN
npodeciiniin aifsapHocTi. Matepiaa, mo of'eaHye disioaoriio Ta narodizioaoriio, MATOTOBACHO 3 OTASAY Ha KAIHIMHY
NPAKTHKY Ta OPi€HTOBAHO MEPEBAKHO HA CTYACHTIB KAIHIYHOIO i AOKAIHIMHOrO etanis HapdauHA. TTIAPY4HHUK MICTHTD
noxaa, 1200 peTeabHO BUKOHAHHX MOBHOKOABOPOBUX PHCYHKIB I CXeM, UIO CIPUATHUMYThL MaKCHMaAbHO edeKTHBHOMY
BUBYEHHIO Ta OTNIAHYBAHHIO CKAQAHUX NOHATL ¥ rasysi ¢isioorii.

AAA CTYAEHTIB MEANMHMX QAaKYABTETIB 3aKAAAIB BUILOI OCBITH, AlKapiB-IHTEPHIB, BUKAAAAYIB, ACTIPAHTIE, HAYKOBLB,
¢axiBUiB-NpaKTUKIB.
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Mepuwe Bupanns «Meauunol disioaorii: miapyuHmkar
Aptyp K. TaitTon nigrotysap maitxke 65 pokie Tomy. Ha
BIAMIHY Biag GIABLIOCTI NPOBIAHMX MeAMYHMX MOCIOHN-
KiB, AKi yacTo roTyioth 20 abo Oiabure aBTOpIB, nepuui
BiciM BMpaHB Liel KHUIM MOBHICTIO HanMcaB AOKTOp
Tafiton. Bin YMIB BUKAAAATH CKAAQAHI ipel aposymino Ta
LiKaBo, W0 NepeTBoOpIBaA0 BUBYeHHS disioaorii Ha 3a-
XonAMBe 3aHATTA. AokTop [aiiToH HanMcaB MAPYYHUK,
wob ACNOMOTTH CTyAeHTaM BUBYMTH isioaoriio, a He
AASL TOTO, 11106 CTIPABUTH BPAKEHHA Ha KOAET.

Aoxrop Axon loaa TicHo criBnpaljioBas i3 AOKTO-
pom [aitToHoM mpoTarom maroke 30 poKiB i MaB YecThb
HammMCcaTH OKpeMi YacTHMHM AAfL 9-To Ta 10-TO BMAQHD i
B3ATH Ha ceDe BIATIOBIAQABHICTH 3a 3aBepIIEHHA Ha-
CTYMHUX.

Ao miaroroBkmn 14-ro BUARHHS MHAPYYHMEKA AOAY-
unpcs AokTop Marka Toaa. Ak aikap 3i cnetiaaisauiero
B raAysi BHYTPIlIHIX XBopob, Kapaioaorii Ta disioaorii
BiH 3aMpoOTNOHYBAB HOBi iAel, AKi CYTTEBO AOMOMOTAM
AOCATTH Ti€l caMol MeTH, 110 11 Y MoNepPeAHiX BUAAHHAX:
TIOACHUTH CTYABHTAM 3PO3YMiACK MOBOIO, AK PisHi Kai-
THHM, TKaHMHM 7 OPraHM AIACHBKOTO TiAa MpaloloTh
pa3oM AAA AT PUMAaHH I AKHTTH.

Le 3apaaHHA OYAO CKAAAHMM i LiKaBUM, apgke AO-
CAIAHMKN TIPOAOBKYIOTh PO3TAAYBaTH HOBI TaeMHM-
ui dyHxuioHyBaHHA opraHismy. AocArHeHHs B raayai
MOAEKYASIPHOT Ta KaiTHHHOI ¢isioaorii Aaamu smory
MOSCHWTH AesKI NpuHUMnH dizioaorii TepMiHamMu Mo-
ACKYASIPHMX | NPUPOAHUYMX HAYK, d HE NPOCTO HU3KOI
OKpeMHMX HeaposyMiaux Gioaoriunux senul. OaHaK Mo-
AEKYASIPHI MTPOLIECH, [0 A€XKaTh B OCHOBI (PYHKIIA KAi-
THH OpraHiamy, AMile YaCTKOBO MOACHIOTH disiosoriio
AWOAVMHHM. 3araaoM AAf (YHKLUIOHYBaHHS AIACBKOIO
opraHisMy NoTpibHi CKAaAHI cHCTeMH KepyBaHHH, FKi
B3AEMOAIIOTh OAHA 3 OAHONO TA KOOPAMHYIOTb MOAEKY-
ASipHI GYHKLIT KAITHH, TKaHWMH | OpraHis y HOpMI 1 i,
yac XBopobu.

TTiApY4HMK He € AOBIAHMKOM 3 OCTaHHIX AOCAr-
HeHb y raaysi ¢isioaorii, a saAMIIaeTbCcs BMAAHHAM,
OpPIEHTOBAHMM TMepeAyciM Ha CTYAeHTIB. Y LeHTpi
YBaru — ocHOBHI NpuHUMNH disioaorii, aki 0boB'g3K0B0
MOTPiOHO 3HATH THUM, XTO PO3IOYMHAE Kap'epy B rasysi
MEAMLIMHH, 30KpeMa B AIKYBAAbHIM CTIpaBi, CTOMATOAOTII

IlepeaMoBa

Ta MEACECTPUHCTEI, a TAKOX HABYAETbCs B aclipaHTypi
3 GloAoriuHMx i MeaAMUHUX crietiasbHocTel. TTiApyuHmK
TAKOX CTaHe B NpUroal Aikapam i MeAUMHUM Npauis-
HMKaM, SIKi XOUyTb O3HAMOMMUTUCS 3 OCHOBHUMM MpMH-
uunaMu natodisioaorii 3axBopioBaHb A0AMHM. Mu
Hamaraaucs sbepert TY CTPYKTYpPY TeKCTY, fiKa Gyaa
3PYHHOIO AASL CTYAEHTIB, | 3abesneduTy BeebiuHe oxon-
ACHHA MaTepiaAy, o0 CTYAGHTH TaKOX BUKOPUCTOBY-
BAAM LIF0 KHUT'Y ¥ NOAAAbILIN NpodeciiHiin npakTuui.

Mu coaiBaemocs, 1o MiAPYYHHK AOTIOMOYEe OCHT-
HYTH BEAMY AIOACBKOrO Tiaa Ta MOro YMcAeHHI QyHKuii,
4 TAKOM CMOHYKaTUMe CTYAEHTIB BUBYaTH (isioaoriio
YIpoAoBK yciel npodeciithol pisabHocTti. @isioaorisa
moB'A3ye (PyHAAMEHTAAbHI HAyKM Ta MeAMUMHY. BoHa
HeliMOBIpHa, aaxe 00'eaHye okpeMi ¢yHKILII BCix KAi-
THH, TKaHWMH | OpraHiB y QYHKLiOHaAbHe liae — Tiao
aroauHM, Ham oprawism — ye cripasai Habarato Giabiie,
HK CyMa JTOro YacTHH, | JKMTTA 3aAeXKUTh BiA L[OTO 3a-
raAbHOTO QYHKLIOHYBAHHS, a He TIABKH BiA QVHKLIOHY-
BAHHA YaCTHMH TiAd OKPEMO BiA IHIIMX.

3BiACH BUTIAMBAE BOKAMBE 3aTIMTAHHA: AK Y3TOAXKY-
€TbCst poboTa OKPEMMX OPraHiB | CHCTEM AAS THATPH-
MaHHs HAA€KHOTO (YHKLIOHYBAaHHSA BCbOrO OpraHiaMy?
Ha mjacTa, Hami Tiaa MalTh BEAMKY Mepexy MexaHis-
MiB 3BOPOTHOTO 3B's3KY, fAKi 3abeameuyiorh OGaAamc,
6e3 axoro mMu He amoran 6 xutu. Leit Bucokuit pires
BHYTPILIHbOTO KOHTPOAID (pi3ioA0r HA3UBAKOTD 2oMe0-
cwiasom. Y MaToAOriMHOMY CTaHi ¢yHKUiOHAAbHA PiB-
HOBara Ta roMeocTas YacTo cepilo3HO MOpPYIIYIOTbC.
Hagith AKIO 0AHe MOpylIeHHs carae Mexi, TiA0 Biab-
e He ModKe KUTH. OaHa 3 LiAell KHUTU — MipKpecan-
Ti epeKTHBHICTh MeXaHiaMIB roMeocTasy opraHiamy, a
TAKOK OMucaTH IXHi GYHKUII B pasi 3aXxBOpOBaHb.

Iniia Meta — 3abesaneyuTH AKOMOra BUILY TOUYHICTD.
3aiicHuTi nepeBipky dakTie, a Takox apocartu sba-
AQHCOBAHOCTI TEKCTY AONOMOTAM MpPoNosuLii Ta saysa-
JKeHHS DaraTboX CTYAeHTIB, disioaoriB i KaiHiUMCTIE 3
ycboro cgity. IlpoTe uepes iMOBIpHICTL MOMMAKM ITiA
yac 0Opobku Tucsy bir iHdopmauil MM npocMo YMTa-
4iB CTOBILATH HAc Npo MoMuaKK abo HeTouHoCTi. Pisio-
AOTU PO3YMIIOTh BaKAMBICTD 3BOPOTHOIO 3B'S3KY AAM
MpapMAbHOTO (QYHKUIOHYBAaHHA ANOACLKOTO OpraHismy;
3BOPOTHUI 3B'A30K TaK CAMO BKAMBUH AAS MOCTINHHO-

vii

MaTepian 3axuWeHnit aBTOPCbKUM NpaBoM




www.medpublish.com.ua

Mepedmosa

rO BAOCKOHAAEHHS Hawworo nocibumuka, Mu BucaoBawoe-
Mo IIUPY NOAAKY DGaraTboM AIOASIM, SKi BXe AOTIOMOTAH
HaM. Baii BIATYKM cipusiay NOAINUIEHHIO TEKCTY.

CTHCAD MOSACHUMO TeBHi ocobamsocti 14-ro Bu-
aauHa. barato posaiaie miapyuHuka 6yAo meperasHyTo,
1106 OXOMMTH HOBL NPUHLMIHK (isioAoril 1t npoiscTpy-
BaTH iX 3a AOMOMOTOK HOBUX PUCYHKIB, IIpoTe MM pe-
TEABHO KOHTPOAIOBAAM OOCAT KHMIM — 3aBASKH L[bOMY
obMexeHHI0 i MOXYTb e(peKTHBHO BMKOPHCTOBYBATH
AK CTYAEHTH MEAMYHMX CIIeliaAbHOCTeN, TaK | MeANYHI
npauieauku. Hosi civcki aiteparypu 6yao copmosa-
HO 3 YpaxyBaHHSM MepeAyciM TOro, K y Lyx mybaikauisax
BHKAJAEHO TIPMHUMIM (i3ioAorii, Ta AKOCTI BUKOpHCTa-
HMX Y HMX AXKepeA, a TaKOXK AO0CTYMHocTi. Bubipkosa
Gibaiorpadis HANMPUKIHLL PO3AIAIE TTEpEBAXKHO MICTUTB
HEeIOAABHO OMYyGAiKOBaHI OFASIAOBI CTATTi 3 HAayKOBMX
AYPHAAIB, AOCTYT A0 SKMX MOXKHA BIABHO OTPMMATH Ha
cainti PubMed sa mocuaanusm https://www.ncbi.nlm.
nih.gov/pubmed/. Lli axepeaa, a Takok BIATIOBiAHI Te-
pexpecHi TOCHAAHHA MOXHA BUKOPHCTOBYBATH AAA
LWIMPIIOro BUBdeHHs (izioAorii 3aracom.

lI[ob saGesnmeuuTH MaKCHMAABHY AAKOHIMHICTD,
HaM AOBeAOCS BAATHCA A0 BiAbIlU CIIPOLIEHOTO it AOL-
MaTUYHOTO BUKAaAY GaraTbox ¢izioAOTiMHMX MPUHLIK-
niB, Hix xoTiaoca 6. [lpoTe 3a pAonomorow bibaiorpadil
MO)KHa DiAbllie AISHATMCS MPO HAABHI CYMEPeMHOCTI Ta
HeBHpillleHl MHTAHHA B PO3YMIHHI cKAapHUX YHKLIA
ANACBKOIO OPraHisMy B HOPMAaAbHOMY | NaroAoriyHo-
MY CTaHax.

Li{e opHielo ocobAMBICTIO Li€l KHUIM € Te, WO B Hifl
BMKOPUCTaHO IWPHUPTH ABOX pisHMX posMipis. Mare-
piaA, HAAPYKOBaHMI BeAUMKMM LIpUPTOM, — e PyHaa-
MeHTaAbHa iHdopMalis 3 disioaoril, sxa byae moTpidHa
CTYAEHTaM MpoTsaroM (GakTHUYHO BCbOro Iepiosy Ha-
BuaHHA. Matepiaa, mopanmit ApibHuM wpndrToM Ha

viii

Baip0-6yskoBOMYy TAl, oxonawe: 1) BiagomocTi 3 aHa-
TOMil, XiMil Tolo, TOTPIOHI AASL pOSTASAY TeMu (6iAb-
WICTh CTYAHTIB BUBYATHUMYTD IX AOKAAAHIE B {HIIMX
Kypcax); 2) indopmauiio 3 disioaorii, o Mae ocobaupe
3HAYeHHS AASl TIEBHMX PO3AIAIB KAIHIYHOT MeaAM1MHM;
3) Aai, Wo 6YAYTH KOPHCHI TUM CTYAEHTAM, AKI XO4YTh
ranbure BUBYMTH KOHKpeTHI (isioaoriuni Mexanismu.

AAst camonepeBipKH 3aCBOEHHS OCHOBHMX MPHHLIM-
niB ¢izioAoril YMTAYi MOMNKYTb BUKOPUCTOBYBATH KHUTY
«Orasp disioaorii 3a TantoHom i [oaroM», gka MICTUTD
moHap 1000 MpakTHMHMX B3anMTaHb, Y3TOAXKEHMX 3i
3MICTOM LIBOTO TAPYYHMEKA.

BUCAOBAIDEMO LMPY MOAAKY araTboM AOAAM, 5K
AOTIOMOTAM MIATOTYBATH Le BUAAHHS, 30KpeMa Hallnum
KOAEraM i3 BipgaiaeHHa pizioaorii Ta Giodizukn Me-
AMgHoro ueHTpy YHipepeurery Miccicini, siki moaaam
HaM LiHHi nponosuuil. 3 iHdopmaliiero npo cniBpo-
OITHMKIB HAILOTO BIAAIAHHSA | CTHCAMM OMMCOM HOFO
HAYKOBO-ADCAIAHOT Ta OCBITHBROI AISABHOCTI MOXHA
o3HalfomMmuTHcs Ha cTopinui:  http://physiology.ume.
edu/. Mu ocobauso Basuni Credani Aykac (Stephanie
Lucas) za Hapany aonomory Ta Axenmcy Tlepkincy
(James Perkins) sa uyaoBi iaoctpauii. TakoK BHCAOB-
aloemo noaaky Eais O'Ipeitai (Elyse O'Grady), Axen-
Hidep Ulpainnep (Jennifer Shreiner), Ipeiic Onaepainae
(Grace Onderlinde), Pefeui [pyabos (Rebecca Gruliow)
Ta Beiit KoMaHal Elsevier 3a BiAMIHHY peaakTopcbky po-
OoTy i1 BUCOKI CTaHAAPTH BUPOOHULTEA.

HacamkiHelb ASKYEMO YMCACHHMM YMTa4aM, SKi
MPOAOBXKYIOTh ACMOMAraTH HaM YAOCKOHAAIOBATH ITiA-
pyuHuK. CriogiBaeMocs, 1o e BUAAHHA BaM crioaoba-
€TbCH It ByAe HABITh KOPUCHILIMM, HiJK NOTepeAHi.

DxoH E. lonn
Maiikn E. lonn
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—

[emocTas Ta 3ciAaHHs1 KPOBI

ABULLATEMOCTA3Y

Tepmin zemocmas o3Havae 3anobiraHHS KpoBOBTpaTi.
KoskHoro pasy npu moiukoaXeHHi abo pospuBi cyAMHM
PO3BMBAETHCH TeMOCTa3 3a AOMOMOTOI0 KiABKOX Me-
XaHiamiB: 1) 3BYKeHHs CYAMH; 2) YTBOpeHHS Tpombo-
untapHoi npobxi; 3) yreopents Tpomby B pesyabTaTi
scipaHHa KpoBi; 4) pospocranus $ibposHOi TKaHHHK B
TpoMD AAS OCTATOYHOTO 3AKPUTTS AIPKU B CYAMH.

3BYXEHHA CYAWH

Biapasy nicasi poapisy abo pospuBY KpOBOHOCHOI CYAU-
HU BHACAIAOK TPaBMU CYAMHHOI CTIHKM BipabyBaerbcA
CKOpPOYEHHS 1i TAQAKUX M'd3iB, 1[0 MUTTEBO 3MEHLIYE
NOTiK KpoBi 3 posipaHol cyauHM. CKOpOYeHHs BMHU-
Kae y pesyabTaTi: 1) miclueBoro MIOreHHOTO CHAasMY;
2) MicLeBHX ayTaKOTAHUX GaKTOpIB 3 TPaBMOBAHMX TKa-
HIMH, EHAOTEAID CYAUH Ta TpoMOOLMTIE KPOBI; 3) Hep-
BoBMX pedaexcie. Hepeosi pedaexcn iHiuifosai
6OADOBMMM HEPBOBMMM iMIyAbcamyu abo iHIIMMK CeH-
COPHMMM IMIyABCAMM, SAKi HAAXOASTH Bis TpaBMOBa-
HOl cyamun abo cycianix TkanuH. OaHak e Giabie
3BYXKEHHS CYAUH, HIMOBIPHO, € PE3YALTATOM MiCLeBOro
MIO2ZEHHO20 CKOPOMEHHA KPOBOHOCHUX CYAMH, 3YMOB-
AEHOTO MPAMUM MOWKOAKEHHAM CYAUHHOT CTIHKM. Y
MAaAMX CYAMHAaX 3a 3BY)KeHHA B OCHOBHOMY BipNoBipae
CYAMHOSBYKYBaAbHA pevyoBUHa — mpombokcan A;, 1o
BHAlARETBCA i3 TPpOMOOLUTIE.

Ulo cuAbHinie TpaBMYETBCA CYAMHA, To Oiabmimi
CTYNiHDb cyauHHOro cnasmy. CrasMm Moxe TpHBaTH Mpo-
TAroM baraTtbox XBMAMH ab0 HABITb TOAMH, 3a 1ieil Yac
MOXYTh BiabyBaTics mpouecn GopmyBaHHA Tpombo-
LUTapHOT TPpObKH i 3CiAAHHS KPOBI.

®OPMYBAHHA TPOMBOLIUTAPHOI MPOBKU

Akuwo pospis ¥ KPOBOHOCHIM CYAMHI AY:Ke Maauil —
HOAHS BUHUKAIOTb GaraTo MaAeHbKMX AIpOYOK ¥
CYAMHAX OpraHismy, — po3pi3 4acTo 3aKpMBAETbCs
mpomBouumapHow #Hpobkow, a He STYCTKOM KpOBL
o6 sposymiTit et npolec, BAKAMBO CIIOYATKY po3-
TASIHYTH TIPHPOAY CAMHX TPOMOOLMTIB.

@DisnuHi Ta ximiuHi BRacTnBocTi

Tpombouumu — e HeBeAMKL AMCKM AlaMeTpoM Bia 1 a0
4 mrm. BoHM YTBOPIOIOTECH B YePBOHOMY KiCTKOBOMY
MOBKY 3 Mezakapioyumis, AKi € HaA3BMYAITHO BEAMKH-
MM TeMOTIOSTMMHHMM KAITMHAMM B KICTKOBOMY MO3KY;
MerakapiolMTH PO3MAAAI0TC Ha ApiOHI TpoMboLuTH
B KICTKOBOMY MO3KY abo HEBAOB3I MiCAS MOTPaNASHHA
B KPOB, 0COOAMBO TIpH X CTHCHeHHI B Kamiasgpax. Hop-
MaAbHA KOHL[EHTPALlis TPOMOOLMTIB ¥ KPOBI CTAHOBHUTE
Bia 150 000 a0 450 000/ MKA.

Hespakatoum Ha BIACYTHICTb SiApa i 3AaTHOCTI AO
BIATEOpEeHHs, TpoMOOUMTH MawTb 6arato ¢yHKiio-
HAABHUX BAACTHBOCTEN, XapaKTepHMX AAS LIAMX KAl-
THH. Y X LMTONAa3Mi HasBHi: 1) MOAEKYAM aAKMUHY
Ta MIO3HHY, AKI € CKOPOTAUBUMM DiaKaMu, noAiGHUMM
AO THX, WO MICTATLCS Y M'A30BHX KAITHHAX, 1 e OAUH
CKOPOTAMBMI BIAOK, HipomOocieHiH, AKUI MOXe 3YMO-
BUTH CKOPOYeHHA TPoMOOUMTIE; 2) 3aAMIIKY eHOonAa3-
mamuHol cimky Ta anapamy [oAboyt, K1 CHHTe3YIoTb
pisti dbepmenTH, a ocobanBo 3bepirarTs BeAMKY KiAb-
KiCTb iOHIB Kaablilo; 3) MiToxoHApii Ta depmMeHT-
Hi CHCTeMHU, 3AATHI YTBOPIOBATH adenosunmpugocham
(AT®D) Ta adenosundugpocgam (AAD); 4) depmeHTHI
CHCTEMH, IO CHHTe3YIOTh HPocHazAaHOUuH, AKi € Mic-
LeBUMM TOPMOHAMM, O CTIPUYHHAIOTD DaraTo CyAUH-
HUX Ta [HIMX TKAaHMHHMX peakuii; 5) BaxauBuil biaok
nip Hazeow hibpurocmabinizysaibruit pakmop, SKUN
MM PO3TASIHEMO LWIOAO 3CiAaHHA KpoBi; 6) dhaxmiop
Pociny, AKUIL CTUMYAIOE @HAOTeAIaAbHI KAITHHM | rAaa-
KOM '30B1 KAITMHM cyauH Ta ¢ibpobaacTit Ao BiaTBO-
pPeHHA | pocTy, TUM caMMM CHPUHMMHAIYMM KAITMHHUHA
picT, AKMIT 3 YaCOM AONOMAarae BiAHOBAIOBATH MOLIKO-
AJKeHI CTIHKM CYAMH.

Ha nosepxHi membpanu TpoMbouuTiB MicTUTbCS
map 2AIKOMpomeiHis, AKMIH NPoTHAIE aaresil Ao Hop-
MAABHOTO EHAOTEAIlD, aAe 3YMOBAKE MPHUKPINAEHHS
AD HOWKOOWEHUX AIASHOK CTIHKM CYAMHM, ocobau-
BO A0 MOMIKOAMXEHMX eHAOTeAlaABHMX KAITHMH [ A0
OyAb-SIKOrO BIAKPMTOrO KOA4reHy, pO3TalloBaHOro
ranboko B ctinui cyausn. Kpim toro, membpana tpom-
OoumnTIE MICTUTE BeAUKY KiabKicTb ¢hochoainidis, sxi
AKTMBYIOTH KIAbKa CTaalil Mpollecy 3cigaHHA KpoBi,
Mpo WO HTUMETbCH AAAL
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EngoTeni Maktop doH

Bazanera Bine6paHia  Moykogmena

MemBpaHa

CTiHKa CyuHW

Pucynok 37-1. QopmysanHa TpombouutapHol Npobru B po3pizaHii KPOBOHOCHIA cyauHL MNoWKOgKeHHS eHAOTENI Ta KOHTAKT Cy-
OMHHOTO MO3aKAIMAHHOTO MAaTPUKCY NONETYE anresin A akTweauiio TpomBoUmTIB, WO 3MIHIOE X GopMy Ta CIPMUWHAE BUBINBHEHHSA
aneHoauHguhochaty (AD), TpombokcaHy A; (TXA) | dakTopa akTueaulii TpombouwTia (DAT). Lii dakTopw, Wwo BURINAKTECA TpoMBOLW-
Tamu, 3aMyJaioTe JONATKOBI TpomBoLMTH (arperayis) ana yTBoperHa remoctatiyHol Npobeu. Qaktop don Binnebpanna cnyrye MicTrom
agresii mix cybeHpoTeniansHM KonareHoM Ta peLenTopom TpombouuTie - rnikonporeiHom Ib

Omxe, TpombouMT — aKTMBHA CTpykTypa. Ile-
pioA HaMiBKWTTSA B KPOBi CTAHOBMTD Amuile 8—12 AHiB,
TOMY 4epes KiabKa TMXHIB IX yHKLUiOHaAbHI TipoLie-
CH 3aBepUIYIOTHCHA; MOTIM BOHM BMBOAATBCA 3 KPOBO-
obiry nepesajKHO 3a AOMOMOTOI0 CHCTEMM TKAaHMHHMX
mMakpodarie. Biabiue MoOAOBMHH TpoMOOLMTIE BHEBO-
AATbCA MaKpodaramu B ceaesiHLi, Ae KPOB MPOXOAMTD
yepes ciTKY LWiabHHX Tpabekya.

MexaHizm popmyBaHHA TpomboyuTapHol
npo6ku

BisHOBAHHA CYAMHHMX OTBOPIB 3a y4acTio Tpombo-
LMUTIB IPYHTYETCA HA KIABKOX BaXKAMBUMX (YHKLiAX
uux Kaitus. [Ipy KOHTAKTI 3 NOWKOAKEHOIO CYAMHHOIO
NoBepXHew, 0coDAMBO 3 KOAATEHOBMMM BOAOKHAMM Y
CYAUHHIN cTiHLi, TPOMOOLMTH WBMAKO 3MIHIOIOTh CBOI
BaacTUBOCTI (puc. 37-1). Bouu noumHaroTh Habpaka-
TH, HabyBalOTh HempaBUAbHMX GOPM 3 YMCAEHHUMMU
neesdonodiamu, 10 Po3CIIOOYMCh BUCTYIAOTL 3 X Mo-
BEPXOHD, IX CKOPOTAMBI DiAKM CHABHO CKOPOMYIOTBCH |
CIPUYMHSAIOTh BUBIABHEHHA TPaHYA, 1[0 MICTATH 4McC-
AeHHI aKTUBHI QaKToOpK, | BOHU CTAIOTH AMIKHMH AAA
NPHAMIAHHSA A0 KOAATeHY B TKaHMHAX i Ao Biaka mip
Ha3BoW ghaxmop dox Birrebpanda, sxknil noTpanase
B TPaBMOBaHY TKaHWHY 3 MAasMmu. [iikonpomeinu Ha
HosepxHi mpomboyumis 38'A3y10TbCA 3 hakTopoM dhoH
BiraeOpanaa y BIAKpUTIN MaTpuili Mmip YUIKOAMKEHHM
eHAOTeAleM. AaAl TpoMOOLIMTH CEKPETYIOTH ITiABULIEHY
KiabKicTb AAD Ta hakmopa akmusayii mpomMooyumie
(PAT), a ix depMeHTH YTBOPWOIOTL MpomMOoKcaH Ax
Tpombokcan € CYAMHO3BY)KYBaAbHMM aKTopom i
pazom 3 AAD i DAT aie Ha cyciani TpombouuTH, aK-
TUBYIOUM X; AMIKICTE LMX AOAATKOBMX AKTHMBOBaHMX
TpoMOOLMTIB 3MYLIYE IX MpHANNATH A0 TpomboLmTiE,
AKTMBOBAHMX Ha CAMOMY TIOYATKY.

Tomy B MicCLli MPOKOAY MOIIKOAMKEHa CTIHKA CYAMHH
aKkTUBYe TpoMOOLIMTH, KIABKICTb SKHX TIOCTYIOBO 3pO-
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crae i AKi 3aAy4aTh Bee Diabie 1 6iablie HOBHX TPOM-
GouuTie, hopMyIOUM Y TaKUil CIOCiO mpoMbouumapHy
npobky. s npobka cnodaTKy € pUXAOI0, aAe 3a3BUvai
YCMilHO 3YNMHAE KPOBOBTPATY, AKIO CYAMHHA Aipka
Hepeanka. Ilia yac mnoaaapiioro npouecy 3cipaHH#A
KPOBI YTBOPIOIOTbCA Hitmiku ifpury. Lli HUTKM WiAbHO
MPUKPINAIIOTECS A0 TPOMOOLMTIE | CTBOPIOIOTL HETo-
XUTHY pobiy.

Baxnusicte mexaHiamy TpombouynTie Ana sakpuTTa
CYAVIHHNX AipoK. Mexaniam dopmysanns Tpomboum-
TapHOI MPODKI AYKE BOKAMBMIL AAS 3AKPUTTA HEBEAU-
KHX POSPHBIB Y MaAeHBKMX KPOBOHOCHHX CYAMHAX, O
BiaByBatoThea Garato THead pasie Ha AeHb. CrpaBai,
YUCAEHHI MaAeHDbKi AIpOMKM B caMMX eHAOTeAlaAbHMX
KAITMHaX 4acTo 3akpuBaloTbes TpombouuTamu, HKi
GaKTUMHO 3AMBAIOTLCH 3 EHAOTEeAlaAbHMMM KAiTHMHa-
MU, YTBOPIOIOYH AOAATKOBI MeMOpaHK eHAOTeAlaAbHIX
KAITHH. Y AOAMHM 3 HU3BKMM BMIiCTOM TpoMOOLMTIB
LIOAHS BUHMKAIOT b TUCAY] HEBEAMKHX FeMOPariaHux ai-
ASHOK Tia WKipo1o (nemexil, AKi 3'ABAAIOTHCA Y BUTASAI
dioseToBux abo yepBOHMUX TOUOK HA WIKIpi) Ta y BHYT-
pilHix TkaHuHax. Lle apuuie cnocTepiraetees B ocib 3
HOPMaABHOI0 KIABKICTIO TpoMBOL[UTIE.

3CIAAHHA KPOBI B PO3IPBAHIN CYAUHI

Tperim MexaHi3sMOM reMocTasy € YTBOpPeHH# 3TYCTKa
KpoBl (Tpomby). Tpomb noumHae po3BUBATUCA depes
15-20 ¢, AKWo TpaBMa CTIHKM CYAMHU € CMABHOIO, i
yepes 1-2 xB y pasi HesHauHol TpaBmu. [Ipolec scipan-
HSl KPOBI 3aNyCKaeTbCs aKTMBYHOUMMM pevyoBMHaMM i3
TPAaBMOBAHOI CTIHKM CyaMHM, TpombouuTis Ta GiakiB
KPOBI, L0 NPUAATAITL AO TPABMOBAHOI CTIHKH CYAMHM.
(disnyHi gBMILA LIHOTO TIPOLIECY MOKA3aHO Ha pHc. 37-2;
B TabA. 37-1 mepepaxoBaHo HaMBaKAMBIU (akTopu
3CIAAHHA KPOBI.

MaTepian 3axuWeHnit aBTOPCbKUM NpaBoM



www.medpublish.com.ua

1. PozipeaHa cyguHa

4. DopmyeaHHA GibpuHOBOrO
TpomBy

5. 3piicHerna peTpakyii TpomBy

Pucyrok 37-2. lpouec yTeopeHHs Tpowmby B TpasmMosaHii
cvauni. (Seegers WH. Hemostatic Agents. Springfield IL: Charles
C. Thomas, 1948)

Tabnuya 37-1 QakTopy 3CigaHHA KPOBI i X CMHOHIMK
®akTtopu 2ciganHA  CuHoHIM(1)

QiGpuHOreH DaxTop |

MpoTpomBiH DarTop I

TkaHwHHWiA dakTop  MakTop Ill; TKAHMHHWIA TPoMBoNNACTUH

KanbLj# daxTop IV

MakTopV Mpoakuenepun; nadinbHWiA GakTop;
Ac-rnobyniH

MakTop Vil AKLenepatop KoHBepCli CMPOBATKOBOrD
npoTPomBiHY; NPOKOHBEPTHH;
cTabinbHWA gaKTop

MakTop VI AHTUremModinbHUA dakTop;
aHTuremodineHWin robynix;
aHTUremodinbHWIA GakTop A

hakrop IX KoMMoHEeHT Nna3smoBoro
TpombGonnacTury; daktop Kpictmaca;
aHTuremodineHUIA GakTop B

Maktop X ®MaxTop Crioapra; gaktop CnioapTa-
Mpayepa

MakTop Xl MonepeHKK NNasmMoBoro
TpoMBoNNacTUHY; aHTUremodinbHWA
dakrop C

MakTop X daKTop XaremaHa

Qaktop Xl DibpuHOCTaBiniyBankHWA dakTop

Mpekanikpeid MaxTop MneTyepa

Bucokomonekynap-  MakTop Qiugxepansia;

HWA KiHiHOTeH BUCOKOMONEKYNAPHWIA KiHiHOreH

TpomBouuTi

" MepepaxoBaHo 3 OMNAAY Ha ICTOPVYHKMA IHTepec

Ao OTBIp CYyAMHM He HAATO BEAMKHIT, MPOTs-
rom 3—6 XB TiCAS PO3PMBY CYAMHM Bech il oTBip abo
YUIKOAKEHUI KiHelb 3anoBHoThesS TpomboM. Uepes
20-60 xB BiaOYBaeThCA peTpakuis TpomOy, 1o e GiAb-

Pozpin 37 [lemocTasTa 3cifaHHA KpoBi

e 3akpuBae cyauny. TpomGouuT Takox BipgirpaioTs
BAKAUBY PoAb ¥ peTpakuii Tpomby, npo mo byae cka-
3AHO AAAL

®IEPO3HA OPTAHI3ALIA ABO PO34YWNHEHHA
3ryCTKA KPOBI

IMicass yTBopeHHs TpoMO pO3BMBAETbCH OAHUM 3
2 wAsxie: 1) y HbOTG MOKYTb NOTPANuTH hibpobaacimi,
AKI 3roA0M cHOPMYIOTE CHOAYHHY TKAHHHY MO BChO-
MY 3IyCTKY; 2) BiH MoXe pozunHMTHCA. K npaBMAo,
TpoMB, SIKMIA YTBOPIOETHCSA Y HEBEAMKIN AIpOYLl CTIHKK
CYAMHM, 3a3Hae iHBasii ¢pibpobaacTis, O NOYMHAETD-
cs [IPOTATOM KiAbKOX TOAMH IIICASL YTBOPEHHS 3TYCTKa;
LbOMY Clpuse, NPUHANMHI YacTKOBO, akmop pocmy,
cekpeToBaHuil TpomGoumutamu. Llen npouec TpupBae
1-2 TwK. | 3apeplIyeThCs MEepPeTBOPEHHIM 3IYCTKA Ha
CIIOAYYHY TKaHHHY.

| HaBmakW, KOAM KPOB Y HAAAMIIKY TOTpanuAa B
TKaHMHM | TKAHWHHI 3CYCTKM YTBOPHMAMCH TaM, A€ He
notTpibHi, B 3ryCTKY aKTHBYIOTLCH cleliaAbHl peqyoBU-
Hu. Lli peyoBuHN QYHKIiIOHYIOTH AK (QepMeHTH 3 pos-
UMHEHHS 3TYCTKA, PO o HTUMeThCA AaAl.

MEXAHI3M 3CIAAHHA (KOATYNALIT) KPOBI

OCHOBHUN MEXAHI3M

Y KpoBi i TkaHMHax BHsBAeHO OiAbuie 50 BaKAMBHX
CMOAYK, fKi COPHMYMHAKRTD abo BOAMBAIOTb Ha Koary-
astio. Aeski 3 Hux 3abesnedyoTh Koaryaslio i Ha-
3UBAKTHCH HPOKOAZYAAHMAMY, A IHUI TPUIHIMYIOTDH
Koaryasiio — anmureazyisum, Biabyaerbes xoary-
AALLA MM Hi, 3AA€KNTH Bip BaAaHCy MK UMM ABOMA
rpynaMu pevoBMH. Y KpOBI 3a3puuail NepepaxaioTh
AHTHKOAryASHTH, TOMY KPOB He 3cCipaeTbca Mip vac
LMPKYASLIT B KPOBOHOCHMX cyauHaX. OpHaK ¥ pasi pos-
PMBY CYAMHH TPOKOAryASIHTH 3 AIASHKM YIIKOAMKEHHS
TKAHMHM aKTUBYIOTbCS, MOYMMHAIOTh MepeBaKaTU HaA
aHTHKOAryASHTAMU, TOAL YTBOPHOETLCS TpoMb.

OcHogHi 3 eTanu TpoMbOyTBOpeHHS:

1. ¥ BipgnoBiab Ha po3pus abo YIIKOAMEHHS Cy-
AMHU B KpoBi BiaADYBaeTbCa CKAAAHMI KackKap
xiMiYHMX peakyuiit 3a yvacTio OiAblie HIK
12 ¢axropis scigaHHs kposi. PesyabraTom
LULOTO € YTBOPeHHA KOMIIAEKCY aKTMBOBaHUX
PEYOBHH, 10 HA3MBAETBCA AKMIUBAMOPOM Npo-
HpOMOiHY.

2. AxkTHBaTOp NpOTpoMOIHY Karaaisye IepeTBo-
PEeHHS npoTpoMbiHY B TPOMOIH.

3. Tpombin aie sx depmeHT, mo nepetsopioe di-
OpuHoren y HuTku GibpuHy, AKI 3aXONAIOKTH
TpoMOOLITH, KAITHHH KPOBI Ta MAA3MY M YTBO-
PIOKTH TpoMb.

CroyaTKy po3rAfHEMO MeXaHi3M YTBOPeHHS TpoM-

Oy, MOYMHAIOMM 3 MEPeTBOPEHHH MPOTPOMOIHY Ha
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