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1. Cxiaa Ta ocHOBHI pyHKUII KPOBi

O6’eMm KpoOB1 B JOPOCIIOl JIOAMHU CTAaHOBUTH 6-8% wmacu Tina (4-6 m). B
HOPMaJbHUX YMOBax B CTaHI CHOKOK uacTuHa KpoBi (40-50% Bciei macu)
UPKYJIIOE B CYAMHAX - YUPKYIIOIOYA Kpo8, a pellTa 3HAXOAWTHCA B JCMO -
denonogana Kpos. JlemoHoBaHA KPOB 3HAXOJUTHCS B Kamuisgpax cene3inku (16%),
neuiHku (20%) Tta migmkipHoi KiIiTKOBHHM (10%). IlinBuileHHs Temmeparypu
Tia, M’s30Ba poOOTa, CWIBHI emomil (BUKHI aApCHATiHy) BHUKIUKAIOThH
30UThIIIEHHS KUTBKOCTI IIUPKYITIOI0YO01 KPOBI 32 paXyHOK KPOBI 3 JIETIO.

Kpos cknadaemvca 3 naasmu i 3aeuciux 6 Hil KUmMuH - @opmeHHux

enremenmis. JIo GOpPMEHHX €NEeMEHTIB HaJeKaTb: YEPBOHI KPOB’SIHI TUIBII

(epumpoyumu), Oidi KpOB’sHI TiIbLS (Zeuxkoyumu) 1 KPOB’sSHI IUIACTUHKH

(mpomboyumu). O6’em mnazmu ckiagae 55-60% o6’emy kpogi, perra 40-45%

HaJeKaTh (OPMEHHMM eJeMeHTaM. HaWducenpHINMMU 13 HUX € EpPUTPOIUTH.
YactuHa 00’eMy KpoOBi, SIKy 3aliMalOTh €PHUTPOIMTH, HA3WBAETHCS Yy BiJCOTKaX
HA3UBAETHCS 2emamokpumom. BiH cTaHOBUTH y 4OJNOBIKIB — 44-46 %, a y &KIHOK —
41-43 %.

VY moaunu mnasma kposi MictuTh 90-91% Boau 1 9-10% cyxoro 3anuiuky,
110 CKJIAJIAETHCS 3 opeaniynux (OiIKu ma opeaniyHux cnoiyKu Hebiikosoi npupoou)
ma Heopeaniunux (coni) pedoBuH. [lepeBakHy YacTHHY CTaHOBJISTH OpraHIvHI
CIOJIYKH, 1 Jiuiie 6;1u3bK0 1% - HeopraHiuHi.

VY nopocnux mronei 6inku ckiamaroTh 6,6-8,2% mnasmu. HaiiBakmusimni 3
HUX anbOyminu (O 4,5%), enobyninu (2,8-3,1%) 1 didopunoren (6ins 0,4%).

binku naazmu MarOTh BEIMKE 3HAYCHHS

® ISl CTBOPEHHSI OHKOTUYHOTO TUCKY (30 MM. PT. CT.);

® JUIS TPAHCIOPTY pALYy pPEYOBHMH (aIbOYMiHHM): TOPMOHIB, OLIIpyOiHY,
METAaJIIB, 1 1H.

® IS MiATPUMAaHHS KACIOTHO-TTY>KHOT pIBHOBArH;

e 3a0e3MeYyI0Th MEBHY B SI3KICTh KPOBI;



® CHpHAIOTH CTaOLTI3aIT KPOBI, MEPEIIKOKAOYH OC1IaHHIO €PUTPOIIUTIB;
e OepyTh y4acTh B 3cifiaHH1 KpoBi (piOpUHOTEH);
® ¢ BAOXJIMBUMH (paKTOpaMHU IMYHITETY (raMa-rio0yiiHu).

3arajgpHa KUIBKICTh HeOiLiK08020 (3anuuikosoz2o) azomy B miasmi - 30-40

Mr%. [TonoBuHa ioro ckiagae ceqoBuHa. Kpim TOro B mia3mi € 11e aMiHOKUCIIOTH,
MOJIIMENTHIU, CEY0Ba KUCIOTa, KPeaTHH, KpeaTuHiH, amiak. B muia3mi 3HaXoaaThbCs
e 0e3a30TUCTI opeaniuni peuosurnu: Tiroko3a (80-120mr% ado 4,44-6,66 MM) Ta

MostouHa kuciota (9-12 mr% a6o 0,33-0,78 mM).

MiHepaiibH1 pe4oBUHH KpOB1 cki1aatoTh 0,9%. OCHOBHUMU 10HAMU ILJ1a3MHU
xposi € Na*, K*, Ca**, Mg?*, PO,, HCO; ta in. MiHepalbHi peYOBUHH ILIA3MU

CTBOPIKOKOTH TIEBHUM OCMOMUYHUL MUCK.

Kpos, nimga i mxanunuwa piouna yTBOPIOIOTb_BHYMPIWHE cepedosuuye

opeanizmy, 10 OMHUBA€E BCl KJIITHHM 1 TKaHWHU TUIa. BHyTpilmHE cepegoBuIe
XapaKTePU3Y€EThCS CTAUM CKJIAA0M 1 (hI3UKO-XIMIYHMMHU BIJIACTUBOCTSMH, IO
TIOCTIHHO KOHTPOJIFOETHCS 1 KOPEKTYETHCS MIEBHUMHU OpraHaMHM JUIs 3a0e3IeUeHHS
BIJHOCHO TMOCTIMHMX YMOB ICHYBAaHHS KIITUH OpraHisamy. [I[a eioHocHa
cmabilbHiCMb  KOHYEHmMpayii  po3yuHeHux peuosuH, memnepamypu i pH

Ha3usacmvcs 2omeocmazom. Takum YHUHOM, KpOBi HAJIC)KUTh BaXKIIMBA pPOJIb Y

MiATPUMAaHHI TOMEOCTa3y BHYTPINIHBOTO CEPENOBHINA HAIIOTO Opra”izmy. Y
IIbOMY 3B’ 513Ky BOHA BUKOHYE€ DSl yHKYilL:

1. Tpancnopmny bysakuiro. KpoB nmepeHOCHTH

1.1. Ouxanvui easu (KUCEHb Ta BYIJIEKUCIHMNA Ta3), BUKOHYIOUU OUXAIbHY
@yukyiro. Kucenb epeHOCUTHCS BiJl JICTEHIB 0 OPraHiB, a BYTJICKUCIUN
ras - BiJ TKaHUH JI0 JIETE€HIB.

1.2. NOXMUBHI PEYOBUHU: 21H0KO3Y, AMIHOKUCIOMU, NONINenmuou, Hcupu,
BIMAaMiHU, MIHEpaIbHi peyosUHU, BUKOHYIOUU Mpo@iuny ¢hyHKyio
(Ghynxyiio xcusnenns).

1.3. KpoB BUHOCHUTH 3 TKAaHWUH KiHYyegi NpoOyKkmu 0OMiHy PEYOBHH: aMiak,

CEUYOBHHY, CEUYOBY KHUCJIOTY Ta 1H., SIKI MOTIM BUAUISIOTBCSA 3 OpraHi3My



HUpPKaMH, IIOTOBUMM 3aJI03aMHU, JICTCHAMU 1 KMIIIEYHUKOM. L[e JCXKUTH B

OCHOBI 6uQinbHOI (ekckepmopHoi) GYHKIIIFO KPOBI.

1.4. copmonu ma iHwi 6GionociuHo-akmueni PEUOBHMHU 1 THUM caMuM Oepe

y4acTh B TyMOpaibHii perysii. Lle pecyramopna ¢ynxyis Kposi.
1.5. 3aBngku Oe3mepepBHOMY pyXy 1 3HAUHIA TEIIOEMKOCTI KPOB CIIpHSIE

repepo3noAiny menia B opraismi. Lle mepmopeeyniowoua ¢pyrkyis Kposi.

2. lomeocmamuuny ¢ynkyiro. KpoB 6epe ydacTb y HiATpUMaHHI roMeocTasy (

HIATPUMAHHS ~ BOJHO-COJILOBOI'O  OallaHCy  KHCIIOTHO-TY>KHOiI ~ pIBHOBArw,
KOHIICHTPAIII1 TJIFOKO3H 1 1H.).

3. 3axucny ¢yukyiro. 1ls GyHKIIST BUKOHYETHCS PI3HUMU CKJIAJOBUMH KPOBI, SIK1
3a0€3MeuyloTh  3HEMIKOJKEHHS 30YyIHHUKIB 3aXBOPIOBAaHb Ta YYKOPLIHHX
OUIKIB, TOOTO piounnuu i Kaimuunuti imyHimem. Jlo 3axucHoi (yHKIT
HAJIOKUTh TaKOXK CUCTeMa 3ciOaHHs, 1O 3amolira€ BUHUKHEHHIO BEIHKHUX

BTpAT KPOB1 MPHY MOLIKOIKEHHAX CYAHH.

2. @Di3uKo-XiMiYHI BJIACTHBOCTI KPOBI.

Hlumoma saza xpoBi moauau gopieHtoe 1,050-1,060 r/mi. Bona 3amexuTth B

OCHOBHOMY BiJ KIJTBKOCTI €pUTPOIUTIB a00 KUIBKOCTI T€MOrj00iHy, KU B HUX
micTuThes. [luToma Bara 3pocTae MiCisi BTPATH BOJIU OPTaHi3MOM 1 3MEHIIYEThCS
npu BTpatri KpoBi. KpoB Moe€ BIacTMBOCTI CycrneH3ii, TOOTO B HOpMi (opmeHi
€JIEeMEHTH 3HAXOSAThCA Y 3pIBHOBAYKEHOMY CTaHI.

B’askicmb kposi 3yMOBIIeHa BHYTPILIHIM TEPTAM NP MepeMilieHHl. Ko

B’SI3KICTh BOAM MPUWHATH 32 OJUHUITIO, TO B’ SI3KICTh IUIa3Mu JOpiBHIOE 1,7-2,2, a
B’SI3KICTh IUTBHOI KpoBi Oist 5,0. B’s3KicTh 3a1€XUTh B OCHOBHOMY Bij] KUIBKOCTI
EpUTPOIUTIB 1 MEHIIIE - BiJl CKIaAy Tuta3Mu. TpuBana podoTa cepeHbOi BaXKOCTI
3HIDKYE B SI3KICTh KPOBI, @ BayKKa poOOTa MiABUIILYE Ti.

Peaxuis xkposi (pH) 3anexuth BIJ KOHIEHTpAIlll BOJHEBUX (H+) i

rigpokcuinbHux (OH') 1oHiB. Iloka3nuk aktuBHOI peakuii (pH) aprepianbHOi KpoBi

- 7,4; pH Beno3Hoi - 7,35 (6inbmuii BMIiCT BYTJIeKUCIOTH). D1310JI0TTYHI TIPOIIECH



Ta O10XIMIYHI peakilii ONTUMAaJbHO MPOTIKAIOTh Hpu mNeBHIM BenuuuHi pH. pH
HIATPUMYETHCS B OpraHi3Mi Ha JJOCUTH CTIMKOMY PIBHI 32 PaXyHOK:

e OydepHHUX CUCTEM PIAMH BHYTPIIIHBOTO CEPEAOBHUIIA Ta TKAHUH

® BUJAUICHHS BYIJIEKUCIIOIO ra3y JIEreHsIMHU

® BUJIUICHHS KUCJIOT YM 3aTPUMKU OCHOB HUPKAMHM.

Bbydepni  BiacTuBOCTI  MalOTh  PO3YMHH, SIKI  MICTATh  CJIaOKy
(MayoAMCcoOLIOBaHy) KHUCIOTY Ta il CUIb, YTBOPEHY CHJIBHOIO OCHOBOW. Ilpu
JIO/IaBaHHI JI0 TaKOro pO34MHY KHUCJIOTH abo nyry pH 3wmiHwerscs mano. [lo

Ovgepnux cucmem kposi HalexaTrb: KapOowamua (BYTUIbHA KHCIOTa -

JBOBYTJICKUCITUN HATpid 1 Kami), ¢gocghamna (OMHOOCHOBHHH - JTBOOCHOBHUU
dbochopHOKHUCTINA HATPiH), OiLtkie «kposi;, eemoenodinosa. Ilpubmuzno 75%
O0ydepHOT 31aTHOCTI KPOB1 3yMOBJIEHO T€MOTJIO0THOM.

VY Bumanky kpOoHaTHOT OydepHOi CHUCTEMU aHIOHM CHIIBHOI KHCIIOTH
BUTICHSIIOTh aHIOH BYT'UIBHOT KHUCJIOTH 13 CHOJYK 3 HaTpieM uu KajieM. [Ipu npomy
yTBOPIOETbCSI BUIbHA BYrUIbHA KHUCJIOTa, IO IiJ BIUIMBOM (epMeHTy
Kapboar2iopaszu po3MagacThCs 10 BOJU 1 BYTJIEKUCIIOrO Ta3y, iKW BUIATIAETHCS Y
nereHsix. OCHOBHU 3’€IHYIOTBCS 3 BYTUIBHOIO KHCIIOTOIO, YTBOPIOIOUM KapOOHATH.
B o00ox Bumaakax 3cyB pH BiacytHiid. Kommonentu ¢ocdartHoix OydepHOi
CUCTEMHU MAIOTh Pi3HI BJIACTUBOCTI — CJIA0KOi KMCJIOTH YM CJIa0KOi OCHOBHU. Tomy
KHUCIIOTH UM JIYTH B3a€EMOJIIOTH 13 HUMU 3a He3MIHHOTO pH.

Sx mpaBmio, B OpraHi3Mi YTBOPIOETHCS OUIbIE KUCIOT (HAIp. MOJOYHA
KHUCIIOTA), HIXK JIyriB. ToMy 3amacu Jy»KHUX PEYOBHH Yy KpPOBI (B OCHOBHOMY II€
coili cnabKMX KHMCIOT) 0araTokpaTHO IEPeBMIIYIOTh 3amacH KMCJIOT. IX e
HA3UBAIOTh  JIYHCHUM pe3epsom Kposi. BUMIPIOIOTH 11 pe3epBH y KUIBKOCTI
BYTJIGKHCJIOTO Ta3y, KUl Moxke Oytu 3B’si3aHuit 100 mu1 kpoBi 0€3 3CyBy Horo
HaTIPYKEHHS.

He 3Baxaroun Ha HasgABHICTh Oy(EepHUX CUCTEM NpHU JAEAKHUX (DI310JIOTTUHHX,
a 0COOJTMBO MATOJOTIYHUX CTaHAX CIOCTEPIraeThCs 3CYB aKTUBHOI PEAKIlil B KUCITY
CTOpOHY (ayuoo3) 1 3CyB Yy JIyX HY CTOpPOHY (ankano3). KpaitHiMu Mexamu €

BenuuuHu 7,0-7,8. bk 3pyIIeHHs MOXKYTh IPUBECTH A0 BaXKKUX MATOJOrIH 1 10



cmepti. Tpuane 3mimenns pH y mtogunu Haith Ha 0,1-0,2 B mopiBHSIHHI 3
HOPMOIO MOKe OyTu 3ryOHMM st opra”izmy. Ciij 3a3Hauyuu, 10 TMiJ Yac

¢i3nyHNX HaBaHTaXeHb pH KpoBi Moke 3HIKYBAaTHCH 110 6,9-6,8.

OcmomuyHnuti _ma _oHKomu4Huy muck.  MiHepaabHI PEYOBUHHU KpPOBI
cknanats 0,9%. dizionoriuHe 3HAUYEHHS COJNBOBOTO CKIANy Ma€ BeIUYe3HE
3HAYCHHA JJiA : 1) MiaATpUMaHHS BITHOCHO MOCTIHHOTO OCMOTUYHOTO THUCKY KPOBI;
2) migrpumanHs pH xpoBi; 3) 0OMiHYy pedOBUH 1 4) CTaHy KOJOiIIB.

OcmomuyHuti _muck - 1€ CWia, 00 3YMOBIIOE pPyX BOIU uepe3

HAIIBIPOHUKHY MeMOpaHy. MiHepallbHl pPEUYOBHHU IUIa3MH (B  OCHOBHOMY

XJIOPUCTUM HATPi) CTBOPIOIOTH MEBHUN ocmomuynuti muck. (7,3 atm., 5600 mm.

pT. CT.), W0 € BAXJIMBUM Mg 30€peKeHHs LUIICHOCTI epuTpouutiB. LTyuHi
pPO3YMHM, $IKI MAlOTh OJHAKOBHM 3 KpPOB’I0 OCMOTUYHUN THCK Ha3MBAIOTHCA

i30moniynumy. [30TOHIYHUM JJisI JIIOJMHU Ta TEIUIOKpOoBHUX TBapuH € 0,9%

po3umH NaCl (dizionoriunuit po3unn). Po3unnu, ski MaroTh OUTBIIANA OCMOTHUYHUN
THCK, HIXK KPOB, HA3MBAIOThCS 2inepmoHiuHUMU, & MCHIIHAN - cinomoniunumu. Pi3ki
KOJMBAaHHS OCMOTHYHOTO THUCKY B TKaHWHaX IPUBOJUTH JO TMOPYIICHHS iX
JTISIbHOCTI 1 HaBiTh 10 3arubeni. CTajgicTh OCMOTHYHOIO THCKY 30epirae
IITICHICTh €PUTPOILIUTIB.

Oco06nuBe 3HAYEHHS IS MIATPUMAHHS OCMOTHMYHOI'O THUCKY Ma€ CTajiCTh
O11KOBOrO cKiIany miazMu. OCMOTUYHUM THUCK, IO 3aJ€KUTh BiJl OUIKIB B IJIa3Mi,

Ha3UBA€TbCs onkomuunum 1 ckiagae 1/20-1/30 arm. (30-35mMm  pT.CT.).

OHKOTHYHMI TUCK Ma€ BaXXJIMBE 3HAYEHHS JJIsI MPOIECiB (PUIbTpaIlii Ta PO3NOALTY
BOJM MDK KpOB’I0 Ta TKaHMHAMHU OpraHi3My. bigky, MOOTJIMHAIOYH BONY,
3aTpUMYIOTh 11 BCepeAWHI CYNMHHOI cucTeMH. [Ipu mOmKomKeHHI HUPOK O1710K
3 SBJISIETHCS B CEUl, MAJ]a€ OHKOTHYHHUIA THCK KPOBI 1 B XBOPOI JIFOIMHA BUHUKAIOTh
HaOpsku. Taki 3MiHM JEKONHM CIOCTEPITaroThCA y CHOPTCMEHIB TpH Oiry Ha
HAJ{I0BI1 JUCTAHII].

Ha xonuBaHHS OCMOTHMYHOrO THCKY IUIa3MH KpPOBI OCOOJHMBO YYTIUBO
pearyroTh EpUTPOIMTH. B TIMOTOHIYHMX PO3YMHAX BOJA BXOJIUTH BCEPEIUHY

EpUTPOLUTIB, BOHM HAOPSKalOTh 1 TpicKaroTh. BinOyBaeTbcs pyiiHyBaHHS a0o0



2emoniz eputpouutiB. [1pu koHeHTparttii coner Hmk4de 0,44% OTpUMYIOTh PO3YHH
reMorio0iHy y BOAI (JJakoBa KpoB). B rimepToHIYHMX pO3YMHAX BOJla BUXOAMTH 3
EpUTPOLUTIB, BOHH 3MOPILYIOTHCS 1 pyHHYIOTbcA. IIpy HEe3HAaYHOMY KOJMBaHHI
OCMOTUYHOTO THUCKY EPUTPOIIMTH BOJOMIIOTh 3MATHICTIO 30epiratu IUTICHICTh

CBOET CTPYKTYPHU - OCMOMUYHOI CIIUKICHIO aO0 pe3ucmeHmHicmio.

KpiM 0cMOTHYHOTO iICHYIOTH 1HIII BHIA TEMOJII3Y:

e XiMiyHUH (pyHHYBaHHS SPUTPOLMTIB i BIUIUBOM XJIopodopmy, edipy
Ta 1H. XIMIYHUX YHHHHUKIB Ta OTPYT);

e MexaHIYHUH (pU CTPYITYyBaHHI 1 T.1.);

e TepMiuHUH (MTO3MIHHE 3aMOPOKYBAaHHS 1 BIITAIOBAHHS KPOBi);

¢ (iziomoriyHuil (MPOXOJUTH MOCTINHHO B CENE31HIN Ta MEYIHII).

3. Diziosorisi popMeHHUX eJIeMEHTIB KPOBI.
Jo QopMeHux eneMeHTIB HaleXaTh: YEPBOHI  KPOB’SIHI  TUIBI

(epumpoyumu), Oimi KpoB’sHI Timblg (zetikoyumu) 1 KpOB’SHI IIACTHHKH

(mpombouumu).

Epumpoyumu. (4epBOHI KpOB’sHI TUIbIISI) — HaWOUIbII YUCICHHI (OpMEH1

eIeMEHTH. Y 4YOJOBIKIB B |1 MK KpOBI MICTUTBCS B CEPEIHBOMY 5 MIIH.
EpPUTPOLMTIB, Y KIHOK - 4,5 MITH. 30UIbILIEHHS KIJIBKOCTI €EPUTPOLIUTIB Y KPOBI Ma€

Ha3By epumpoyumo3, a 3MEHUIEHHS — epumponenis abo awnemia. KuibkicTb

EpPUTPOLMTIB Y KPOBI BU3HAYAIOTh LUISIXOM MIApaxyHKy y kKamepi ['opsieBa, Ta 3a
JIOTIOMOTOI0  aBTOMATUYHUX TMPUIIAJiB, IO PEECTPYIOTh CBITIOMOTTMHAHHS
CycreH3ii Yi 3MiHy OIopy y TpyOIll IpH MPOXOIKEHHI Yepe3 HEl ePUTPOIIUTIB.
dopma epuTpoIrTa JOPOCIIOi JIOJIUHH - TBOBBITHYTHUH UCK, Alamerp - /-8
MKM, SJIpO BIJICYTHE, ILUTOIIa3Ma OJHOPiJHA, MICTUTH TeMorjooin. dopma
epuTpoITa 3a0e3mneuye OUIbIY MOBEPXHIO ISl KOHTAKTY 3 AUXAJbHUMH ra3zamMu
(3arabpHa IUIOLIA yCiX epHTpOLHTiB — 3600 M%) Ta Gilblny 34aTHICTD 1O 3BOPOTHOL
nedopMallii Mpu NpOXOHKEHH] uepe3 By3bKi 3ITHYTI Kanuiapu. B mipy crapinHs
KJITUH IUJIACTUYHICTh E€PUTPOLIMTIB 3MEHIIYETHCA, IO € OJHIEI0 3 MPHUYMH iX

pyMHYBaHHS.



Xo4ya KJIITHHH KPOB1 Yy HOpMI 3HAXOJAThCS Yy CTaHl CycHeH3li, MpoTe Mpu
BIJICTOIOBAaHHI y TpOOipIll Y¥ MpH HEeHTpUyryBaHHI (OPMEHHI €1EeMEHTH, TUTOMA
Bara SKMX BHINA, OCIHAIOTh Ha JAHO NpoOipku. Ilpu mpomy 3Bepxy Qopmyerbcs
TOHKUW JKOBTYBaTHH MPOIIAPOK TUTa3MHU, HWXKYE — OUIMIA Imap JEHKOIUTIB 1
HallHWKY€ — TOBCTUH YEPBOHYBATHH map epuTporuTiB. lle sBumie moknazeHe B
OoCHOBY Bu3HaueHHs [[/OF — MBUIKOCTI OCIIaHHS €PUTPOIUTIB, sIKAa Y YOJOBIKIB Y
HOpMi CTaHOBHUTH 4-6 MM/Toa, a y kiHOK — 6-10 mMm/rox. Ha meilt mokasHuK
BIUTMBa€E (DYHKI[IOHAJILHUNM CTaH OpraHi3My. 30KpeMa, MpH 3amajbHUX Ipolecax
I[IOE 3pocrae, a mocwieHl (i3MYHI HABAHTAKEHHS CYMPOBOKYIOTHCS
3meHmeHHaM HIOE.

EpuTporuTé yTBOPIOIOTHCSI B UYEPBOHOMY KICTKOBOMY MO3KY IIJIOCKHX
KicToK (XpeOri, rpynuHa, peopa). s mporo HeoOximHi BiTaminu Bi, 1 ¢orieBa
kucinotra. He3puni epurpouuTd MaroTh SApO 1 Ha3. peTukynoudtamu. Ilpum
J03pIBaHHI AP0 3HUKAE, IUTOIIA3Ma 3alOBHIOETHCS AMXAJIbHUM ITITMEHTOM -
remornobinom (Hb), mo ckmamae 95% cyxoi pedoBunu eputpoumrta. Jlo3pimi
EpPUTPOIUTH HUPKYIIOITH B KpoBi 100-120 nHIB 1 pyWHYIOTHCS KIITHUHAMHU
PETUKYJIO-EH0TENIaIbHOI CHUCTEMH TEUYIHKH, CEJe31HKM Ta KICTKOBOT'O MO3KY.
Kpim nporo, Oyap-sika iHIlIa TKaHUHA 37]aTHA pYWHYBATH KPOB’sIH1 TUTBIIA, TIPO 11O
CBITYUTH 3HUKHEHHS “CUHIIB” (IMAIIKIPHUX KPOBOBUJIMBIB).

EputpouiT BUKOHYIOTH KIJIbKA (DYHKYii: TPAHCIOPT rasiB, MIATPUMAaHHS
pH KpoBi, ydacTb y BOJHO-COJIbOBOMY OOMIHI Ta B Pi3HUX (PepMEHTAaTUBHHX
npoLecax po3yeruieHHs OUIKIB, KHUPIB 1 ByTJIEBO/IB.

OcHOBHOIO (YHKIIIEIO EpPUTPOILHUTIB € TPAHCHOPT Tra3iB — KUCHIO Ta
BYyTJIEKUCIOro razy. Lo QyHkIito BOHH BUKOHYIOTh 3aBISKHA HAsBHOCTI MITMEHTY
eemoenobiny. B cepeqaboMy y KpoBi mopocioi JoauHu MicTuThes 140-158 1/n
remoriio0iny (14%, 7-8,1 MM, 70-82 omunuiii nmo Cani). KiibkicTs reMOriao0iny
BU3Ha4alOTh MerogoMm Cani 3a CBITJIONOINIMHAHHAM  CTaOUIbHOI  (hopMH
reMorjio0iHy, METOIOM KOJOPUMETPii 3a KOJIbOPOBUM IOKA3HUKOM, 3a PIBHEM

3aJ1i3a y KpOoBIi, YM 3a 37aTHICTIO KpoB1 morjuHat O;.



L'emo2n06in 3B’s13y€ KUCEHDb 1 Oepe ydacTh B TPAHCIOPTI BYTJIEKUCIIOTO Ta3zy.
I'emorno6in (MB 68000) cknagaeThes 3 OUIKaA TJI00IHY 1 YOTUPHOX MOJIEKYI TeMa.
Mornekyna reMa MICTUTh aToM 3aii3a 1 Mae 3JaTHICTh MPUEAHYBATH Ta
BII'€IHYBAaTH MOJIEKYlTy KHCHIO. ['eMornoOiH, sSKUW TpUEAHAB  KHUCEHBb

NEPETBOPIOETHCS B okcucemoznooin (HbOy), nieit mpormec Mae Ha3By okcueeHayii.

OkcuremMoriio0iH Bijae KHCEHb B TKAHMHAX 1 MEPETBOPIOETHCSA Y BIOHOBACHU

abo pedykosanuti cemoznooin (Hb), sikuil 111e Ha3UBaIOTh 0e30KCULEMO2TIOOIHOM. .

[Ipormec 1eif Ha3UBAETHCA J€30KCUTEHAIlI€l0. B TkaHMHAX reMorio0iH MpHEIHYE

BYTJICKHCIIUHN T'a3 1 IepeTBOPOEThCS Ha kapbocemoenobin (HbCO,). Ilpu oMy BiH

Jemo 3MiHIoe Komip. OKCUreMorjiobiH XapaKTepU3YEThCS SCKPaBO-YEPBOHUM
3a0apBJICHHM, SIK€ BH3HAYa€ KOJIp apTeplaibHOIX KPOBI, a JE30KCUT€MOTJI00IH —
TEMHILIOTO KOJbOPY, IO BIANOBIJA€ BEHO3HIN KpoBl. Pi3HuLs y 3a0apBieHH1
reMOryIo0iHy 1 OKCUTeMOrjo0iHy € OCHOBOIO [IJIi BUBUEHHS HACHYEHOCTI KPOBI

KHCHEM — OKCU2EMOMEMPDIL.

B pesynbTaTi OTpy€HHS CHILHMMH OKHCIIOBa4aMH (aHUIIH, TIEpMaHTaHTaT

KaJIi0) MOXKYTh YTBOPIOBATUCH JOCUTh CTiKa Crionyka - memeemozanooin (MetHb)

KOPUYHEBOTO KOJIhOpy. Ilpu oOTpyeHHI OKHCOM Byriemioo (4aJHUM Ta30oM)

yTBOPIOEThCST  kapookcueemoznooin (HbCO,). g cnonyka y 150-300 pazis

crivikima, Hik HbO, 1 He 37aTHA TpaHCOPTYBATH KUCEHb. TOMY J1IOMIIlIKa HAaBITh
0,1% uamHoro rasy Bene a0 3B’s3yBaHHS 80% remorio0iHy, € HEOE3MEeKOw IS
KUTTSA. YagHuil ra3 MICTUTBCS B Ta3ax MICBKOIO CepeAoBHILNa (TPaHCIOPT,
HiIPUEMCTBA 31 MIKIAJIUBUM BUPOOHUIITBOM), TUM1 CUTAPET.

KinpkicTh epUTpOLUTIB 1 TeMOrJI00iHy MOKE 3MIHIOBATHUCH MiJi BILTUBOM
30BHIMHIX (akTopiB (aTMOCPEpHHI THCK, KIIMAT 1 1H.), CHCTEMATUYHHUX 3aHSIThH
CIIOPTOM. Y CHOPTCMEHIB YacTO PEECTPYETHCS MIABUIIEHUN BMICT epUTPOLHTIB (6
MJTH Y MKJ) Ta TeMoryo0iny. Came KUIbKICTh TeMOrjo0iHy OOYMOBIIIOE KUCHEBY
emMKicmb Kpogi, TOOTO KUIbKICTh KHUCHIO, SIKY 37aTHa 3B’Si3aTU KPOB JIIOJIMHHU.
KucneBa emkicts 100 M kpoBi, 110 MicTuTh 14% reMorsiobiny ctaHoBUTH 20 Ml

KHCHIO.



Kpim Toro, B ckenerHux M’si3ax Ta Ceplll € 1€ M S30BHM IeMOrjoliH -
Mi02n00iH, SIKMI BIJIIpae BaXKJIUBY pOJIb B 3a0€3MEUECHHI KUCHEM IMPalOI0UuMNX
M’SI31B.

Jleuxoyumu.

Jleiikorutu a60 Oi1i KPOB’SIHI TUTBIA BiAITPAIOTh BAXIJIMBY POJIb B 3aXUCHUX
mporiecax B OpraHizMi. ¥ HHX HasiBHI SIPO 1 IIMTOIIIA3Ma, )KUBYTh Bix 2-4 1o 12-15
nHiB. KinpkicTh JeHKOIUTIB B 1 MKJI KpOBI JOPOCHOi JIOAWHU - 6-8 THC, 114
KUIBKICTh KOJHMBAETHCS Yy 3QJIEKHOCTI B Yacy J100M 1 (PyHKIIIOHAJIBHOTO CTaHy
opraHizMy. 30UIbIICHHS iX KUIBKOCT1 HA3UBAETHCSA JICUKOYUMO30M , & SMEHIIICHHS -
JIEUKONEHIETO.

["onoBHI QyHKIIIT JTEHKOIUTIB:

® ¢pacoyumos — MOTIAMHAHHS TY)KOPITHAX YaCTOYOK;

e Jianede3 - 31aTHICTb 10 aMeOOITHOTO PyXY;

® TIPOIYKIIS aHMUmin,

® 3HEIIKOJ/KCHHS 1 BUJIaJICHHSI TOKCHHIB OLIKOBOI IIPUPO/IH.

JlefikoUMTH MOIUIAIOTHCS HA JBI BEJHKI Ipynu: 3epHucmi (epanyroyumu) i

nezepnucmi (acpanyioyumu).

3eprucmi (70-75% Bix ycix JICWKOIMTIB) B CBOKO YEpPry MOIUISIFOTHCS HA TPH
OiATPYNH, B 3aJI€KHOCTI BiJl OapBHUKA, IKUM BOHHU 3a0apBIIOIOTHCS:

Eosunoghinu (2-4% Bcix JEWKONMTIB) 3a0apBIIOIOTHCS KUCIUMU (hapOamu
(eo3uH - poxkeBuil). BOHM 3HEMIKOKYIOTh TOKCHHHM OUIKOBOIO MOXOJXKEHHS
(rTcTHaA 1HBA3is, alleprivyHi 3aXBOPIOBaHHS). 3O0LIBIICHHS 4YHCIAa €03UHO(IIIB
(OimbIie 6%) - eosunoinis.

basogpinu  (0,5-1%) dapOyroTbcst OCHOBHMMH  OapBHMKaMH  (CHHI).
[IpoTomiazMa Ma€e rpaHyIId, 10 MICTITh 2enapuH, SKAW 3amodirae 3ciJaHHIO KPOBI.
[X KiNBKICTh 3MIHIOETHCS JIMINE HPU TSKKUX INATONOTIYHMX MpoLecax. y ix
rpaHyfiaX TaKOX MICTUTBCS 2iCMAMiH, O BUKIUKAE PO3MIMPEHHS CYIUH, CMa3M
OpoHXiB, CBEpOJISIUY BUCHUIIKY.

Hetimpoginu (65-70% Bcix nedkonuriB) ¢GapOyrOThes HEHTPAILHUMU

OapBHUKaMU (poxeBO-¢ioneroBi). OcHOBHA X (PYHKINS - hacoyumo3s 1 uditenns



aumumin. @Pazcoyumos (Big Tp. ¢aro - TNOXHUpAKO) - SBULIE BIJKPUTE
[.I.MeuHiKOBUM - 1I€ 3JJaTHICTh /IO 3aXOIJICHHS 1 3HEIIKOKEeHHS OakTepil. Oaun
JEUKOUT 3AaTHUM 3axonutu a0 15-20 Oakrepiii. BuauisioTe kiibka ¢opMm
HEHUTpO(DLITIB:

e toHi (0-1%);

e nannukoszaepHi (3-5%)

e 3piii, cerMeHTosiepHi HelTpodinu (50-70%) 3maTHI BUKOHYBAaTH CBO1

byHKITI.

Heititpodinu CcTaHOBIATH HAWBaXJIMBIIIKMK €JIEMEHT Hecmenu(iaHoro
3aXUCTy OpraHizMy. BOHM HaKONUYYIOTHCA y MICISIX TMOIIKOKEHHS TKaHUH YU
IPOHUKHEHHS MIKpOOPTaHi3MiB Ta 3HENIKOKYIOTH iX.

Jlo aepanynoyumis HanexaTh

e MoHo1uTH (6-8%)

e gimdonutu (25-30%).

Monoyumu - 1ue rirautchki (Qaromutyroui KITHHU. [lpu po3BUTKY
3amajieHHsT BOHHU JIONOMararoTh HehTpodinam. 3O0LIbIIEHHS YHCIa MOHOIIMTIB
(6impre 10%) - monoyumos.

Jlimghoyumu pPO3BUBAIOTHCS MEPEBAXKHO B JTIM(ATUIHUX BY3/Iax, a TaKOXK
YacTKOBO B THUMYCI, ceje3iHli 1 OepyTh ydacTb y (OpMYBaHHI IMYHITETY.
36inbmenHs yucia JiMmbonuti (Ouibiie 40%) - zimpoyumos. 3MEHIIEHHS Yuciia
TiMGOLUTIB - 1imghonenia (MOKe pO3BUBATUCH M1l BIUIMBOM 10HI3YIOUOI pajiarii).

JlimpouuTy BIAIrpalOTh OCHOBHY pPOJb Y PO3BUTKY 3aXHCHHUX pEaKIiil

Oprafi3Mmy, 30KpeMa cneyu@iuno2o KiimuHHo20 ma 2yMopailbHo20 imynimemy.. Y

3araJpHOMY, B OpPTaHi3Mi HassBHI Hecneyugiuni ma cneyughiuni 3axucHi Mexauizmu.
Koxen 13 Hux mnpexacraBieHuil xzimuxHumu (OOYMOBJICHHUMH KIITHHAMH) Ta
eymopanvHumu  (OOyMOBJIEHUMH  PO3YMHEHUMU PEUYOBHHAMH)  PEAKI[ISIMU.
Hecnemudiuni MexaHi3MH 3HEIIKOJKYIOTh yCl UYKOpiJIHI Tila, crernudiual —
JUIIe Ti, IO YK€ HaAXOAWIN B opraHizm. CnerudiuHi MexaH1i3MU 0a3yrThCs Ha

BUOIPKOBUX XIMIYHHMX PEAKLISIX — IMYHHUX 8i0n08i0sax. AnmueeHu — 11€ TOTEHLIMHO

XBOPOOOTBOPHI pe4yoBUHU (OakTepii, YyKOpiAHI OUIKA 1 1H.), MPU KOHTAKTI 3



SKAMH B OpraHi3mi BUPOOJISIIOTbCS awmumina. Awmumina - 1e crnenudivHi
3aXHCHI PEYOBUHH, IO BUPOOJSIOTHCS B OpraHi3Ml MPU KOHTAKTI 3 aHTUTE€HAMHU.
Ponb aHTUTIN BIAITPAOTh IMYHOTJIOOYIIHU IUIa3MHU, ISl 3aXHUCTY TaKOX MAaroTh
BEIWKE 3HaueHHsA JMQOruTH 13 cnenudiyHuMU QyHKIISMA. B pe3ynprari
3B’s13yBaHHA (POPMYETHCS KOMIUIEKC aHTUT€H-aHTUTLIO, y IKOMY aHTHI€H BTpavae
MaTOJIOTIYHY aKTUBHICTbD.

Jlo pedoBHH, 10 3a0€3MEUyIOTh Hecneyu@iuHuil 2yMOpaibHUuli iMyHimem

HaJeXaTh ‘npupoowni anmumina’ (YyTBOPIOIOTHCA MPU KOHTAKTI 13 MPHUPOIHOIO

Mikpoduioporo), Oi10K zi3oyum (MpUTHIYYE picT OakTepid 1 BIPYyCiB), OLIOK
inmepgepon (YTBOPIOETHCA TICIS TOMAJaHHS Yy KIITUHY JKMBUX YU MEPTBUX
BipyciB). Hecneyugiunuii xnimunnuil iMmynimem 3a0e3neuyeTbes (aroruTapHoOIo
3/IaTHICTIO T'PAHYJIOLMUTIB, MOHOLIUTIB, TPOMOOLMTIB 1 JIIM(OLIUTIB.

Cneyugiunuii cymopanvruil imyHimen oOyMOBIECHUNM aHTUTIIAMU 10 OUIKIB,
IO paHillle y>Ke HaaxXoAwIu B opradizM. OOyMoBIeHH BiH (yHKI[IOHYBaHHSIM B-
TMGOIUTIB, MO CKIAAIOTh JIWIIE HEBEIHWKY 4YacTUHY JIM(OIUTIB KpPOBI.
Jlo3piBIIM, BOHM BHUXOIATH y KPOB 1 PO3HOCATHCS ii MOTOKOM Yy CEIIE3IHKY,
mimbatnyHi By3nd. [1icas KOHTaKTy 3 aHTUTEHOM BOHU PO3MHOXKYIOTHCS, YaCTHHA
MIEPETBOPIOETHCS Y KAIMUHU IMYHONO02IYHOI nam 'ami, a YaCTUHA — Y NAA3MAMUYHI
KAIMuHY, 1O OCIJalTh Yy JiIM(paTUYHUX BY3/daxX 1 BUPOOJAIOTH aHTHUTLIA.
Cneyugiunuii xnimunHuil iMyHimem OOYMOBJIEHUN TI€H0 YACTHUHOIO JIIM(OIUTIB,
sIKa MPOXOJIUTh JO3PIBaHHS Y BUJIOUKOBIN 3a1031 a00 mumyci. Ilicns mo3piBaHHS
yTBOpeHl T-IMQPOUUTH HAIXOJATh y KpPOB, CTAHOBISAYM MEPEBAXHY (pakiiio
miM@ouuntiB. Ilicnsg KOHTaKTy 3 aHTUTEHOM YacTHHA IUX KIITHH 3B’ A3Y€THCS 3
AHTUTEHOM Ta pPYWHYE HOro, a 4YacTHHA — MEPETBOPIOEThCA Yy I-KaimuHu
IMYHONLO2IYHOIL nam ’simi.

Tpombouumu.

TpomOonut (KpOB’siHI IUTACTUHKH) - YTBOPEHHS OBaJIbHOI a00 Kpyrioi
dbopmu, aiamMeTpoM 2-5 MKM, y JIOJWHH 0€3’sIepHi, TPUBAIICTh KUTTS — 5-11
nHiB. KimpkicTe TpomOouutiB y KpoBi joguau B 1 mmin 200-400 Tucsu. s

TPOMOOIUTIB XapakTepHa 3JaTHICTh 10 adee3ii (MPWIUMAHHS A0 CTIHOK CYIUH 3



YTBOPEHHSM arperartiB), 31aTHICTh IO NIEPEMIIICHHS, y4acTh y Mpolecax 3CiAaHHs
KpoBl. Bonu 3matHi 1o ¢aronurosy, 0epyTh ydacTb y 3a0€3ME€UeHH1 IMYHITETY.
Y TBOPIOIOTHCSI KPOB’sIH1 TUIACTUHKU B YEPBOHOMY KICTKOBOMY MO3KY 1 CEJI€31HIII.
TpomOouTH 3a1modiratloTh KpoBOTe4YaM. BOHM BUIAUIAIOTH PEUOBUHY (cepomonit),

sKa 3BY)KY€E CYIMHH, a TAKOX I1IBUIILYE 3C1IaHHS KPOBI.

4. MexaHi3M 3ropTaHHs KpPOBi.

3cigaHHs KpOBi (eemoxroacynsyis) - TEpexifi KPoBI 3 PIAKOro CTaHy B
x)enenoaioHuit 3rycTok. I{e 6iooriyHo Ba)kjiMBa 3aXHMCHA pPeakIlisi OpraHizMy, II1o
3ano0irae KpoBoBTparamM. Ha wmiciii mopaHeHHsI JIpiOHOI CYJAMHKH YTBOPIOETHCS
TPOMO - KpOB’SIHUH 3TyCTOK, SIKHM 3aKpHUBAE€ 1i 1 MIPOXOAUTH 3yNMHKA KPOBOTEUI -
2cemocmas.

B 31m0poBoi mroauHM KPOB 13 IPIOHUX CYJIMH TMEPECTaE TEKTH yxe uepe3 1-3
xB. le nepsunnuii cemocmasz maike mOBHICTIO OOYMOBIIEHUH 3BY>KEHHSIM CYAHH 1
3aKyMOPKOI0 iX arperatamu TpoMmOomuTiB. He3BopoTHa arperaitiss TpOMOOIIHTIB,
00yMOBJICHA J1I€10 TPOMOIHY, BIIOYBAETHCSA Y XO/I1 6MOPUHHO2O 2eMOCMA3) .

llepsunnuii cemocmas PO3MOYMHAETHCS BHACHIIOK aare3ii (MPHIAIIAHHS)

TPOMOOIIUTIB 70 BOJOKOH CIIOJIYYHOI TKaHWHU, HAsBHUX MO Kpasx panu. [lpum
OMy 3 TpomOomnuTiB BuUiuisgerbcsi ATD, AJI® ta ceportonin. Ilig BrumMBOM
CEpPOTOHIHY Bi1I0YBAETHCA 3BYKEHHS KPOBOHOCHUX CYJIMH, BHACIIOK YOTO MPOCBIT
panu 3MeHiyetrbcs. AJID BUKIMKae arperauil0 TPOMOOIMTIB, BHACIIAOK 4YOro
BOHU ()OPMYIOTh LIIJILHUN TPOMO, SIKHIA 1 3aKPUBAE IPOCBIT PaHHU.

Bmopunnuii eemocmaz Bkiodae y cebe a3y 3cimaHHS KpoBi. 3CimaHHS

KPOBI - CKJIaAHUIN (PepMEHTAaTUBHUI MpoIIeC, B IKOMY 0epyTh ydacTh 13 daxTopis
3CiTaHHs, BIJCYTHICTh OyAb-SIKOTO 3 HUX MOPYIIYE MPOTIKAHHS I[LOTO IPOIIECY.
AJnie cipoIIeHo 1ei MpoIlec MOXKHA NMPEICTABUTH Y BUTIISAIL 3-X (a3:

®  VMBOpPEeHH MPOMOONIACIUHY,

® VMBOpeHHs MPOMOIHY,

® ymeopeHHs (hibpuHny.



TpombomnacTiH Moxe OyTH KpOB’SHOTO (13 TPOMOOLIUTIB) Ta TKAHMHHOTO
(13 MOIMIKOMKEHUX KIITHH CYJIWH 1 IHIIUX TKaHWH) MOXOJKEHHsA. s yTBOpeHHs
KpPOB’SIHOTO 1 TKAaHMHHOTO TPOMOOIUIACTUHY HEOOXIJHA HASBHICTh LIJIOTO pALY
dakTopiB Ta ioHIB Kaubiiro. [Ipu mopymieHHI Tporecy 3CilaHHsa (BIACYTHICTH
aatTuremodinmbHOro (akropa um Qakropa Kpictmaca) BHUHHKAE 3aXBOPIOBAaHHS
reMo(iist - 3HMIKEHA TeMOKOAryJisiiiitHa 371aTHICTh. ['emodimist mepenaerbes mo
CHa/IKOBOCTI.

Tpombonnacmun B3aeMOAIE 13 OLIKOM IIa3MH KpOB1 npompombinom (0,-

. o . . . . 2+
riooynin, 66800 [la), skui BHACHIAOK IIbOro Yy mpucyTHOcTi 1oHIB Ca
NEPETBOPIOETHCST B mpomOiH.  YTBOPEHUU mpomOiH PO3IIEIUIIOE MOJEKYITY

Qiopunocena (340000 Jla) ©Ha 1B cyOoauHUIL. YTBOpPEHI CYOOAMHUIN

€JIEKTPOCTaTUYHO B3a€EMOAIIOTHh MK COOOIO 1, “3IMMAIOYUCh’°, YTBOPIOIOTh HUTKU

Qubpun-nonivepy. leit mpouec BinGysaetbest y mpucyrsocti Ca®*, yrBopewii

nojiiMep Ie He JOCUTh MIIHWA. 3aKpilieHHs 3B’s3KIB BIIOYBa€ThCA Y

NPUCYTHOCTI @Qibpuncmabinisyroyoco gaxkmopa. 1lin BIUIMBOM_mpombocmenina,

M0 BHIAUIAETHCA 13 TPOMOOIUTIB, BIAOYBA€TbCS CTUCKAHHA, YIIUIbHEHHS
(pempaxyisz) yrtBOpeHoro (¢GiOpuHOBOro 3ryctky. Ilpm 1mpomy 13 HBOTO
BUTHCKAETHCS cuposamka — 1ia3Ma Kpoi 6e3 Giopuny.

[Topsin 3 cucrtemor 3CijaHHA B KPOBl € cucmema awmu3cioauHs, sKa

3ano0irae BHyTPICyIMHHOMY 3CiJaHHIO KPOBI 1 3a0e3meuye po3IIeryieHHs] TPOMO1B
y BUIAJKY iX BUHUKHEHHS B KPOBOHOCHOMY pyCIi. 3aBASKd LI CcHUCTEMI
TPOMOOYTBOPEHHS HE TMOILIMPIOETHCS 32 MEX1 MicCls MomkokeHHs. [Ipu nupomy
posmieruieHHs  GiOpUHY 3HIHCHIOETECS (EPMEHTOM  AMIA3MIHOM. Y TBOPIOETHCS

IJa3MiH 3a JOIIOMOI'OK0 TKAHMHHHUX Ta KpOB’?IHI/IX aKmueamopie NiasmiHO2€H) .

[Tix X BIUTMBOM BiIOYBAETHCS MIEPETBOPEHHS TJIOOYIIHY IIA3MHU _WIA3MIHO2EHY Y

NIA3MIH.

[caytoTh mpupoaHi aHTUKOArynsaHTH. CrOAM BITHOCUTBCS 2enapun, SKUN
YTBOPIOEThCST 0azodisaMu B MediHIN (Big Tp. Temap - II€UYiHKAa), HABHUH Yy
6azodinax. ['emapun nepemkomkae aAii TpomOiny Ha ¢iopunoren (III craxmis), a

TaKOX MPUTHIYYE akTUBHICTH TpoMOorutactuny (Il cranist). Kymapun — aHTaroHict



BiTaminy K, sikuii HeoOXiTHUHU JIJIsi YTBOpPEHHs MPOTPOoMOiHYy. /[0 aHTHKOATyJIsSIHTIB
HAJISKUTh 1 PpEYOBHHA 13 CIIMHU I1"IBOK — 2ipYOuUH, 110 MEPEIIKOIKAE JIii TPOMOIHY
Ha (iOpuHOreH. Jlo pedyoBuH, IO 3aMo0IraloTh 3CiAaHHIO, HaJEXaTh OKCajlaTw,
mutpatu, EI'TA, sKi 3B’ S13y10Th Ca?".

OTxe, B KpOB1 ICHYIOTh OJIHOYACHO JIBI CUCTEMH 3CIIaHHS Ta aHTH3CI1IaHHS.
B HopMi BOHM 3HaxoAsAThCS B IEBHIM piBHOBa3l Ui 3amoOiraHHs
BHYTPICYAUHHOMY 3CiaHHIO KpoBi. [ls piBHOBara Moxe NOpYIIYBAaTHCh IPH
JESIKUX 3aXBOPIOBAHHSX Ta IOPAaHEHHSIX, a TaKOX MNP HEAJAEKBATHUX MJis

opranizMy ¢13UYHUX HABAHTOKCHHSX.

5. I'pynu kposi. IlepesnBanHs KPOBI.

IlepenuBaHHS KpOBI Ma€ BEJIIMYE3HE 3HAUECHHS JJIA 30€PEXKEHHS KUTTA MPHU
KPOBOBTPATAX 1 IPH JIEIKUX 3aXBOPIOBAaHHAX. BCTaHOBJIEHO, 1O JIIOJIMHI HE MOXKHA
nepearBaTH KPOB TBAapHH, a00 HEBIAMOBIAHY KPOB 1HIIOI JIFOJWHU, 00 B TaKOMY

BUMNAJIKY BIOYBA€ThCS gentomuHayis - CKICIOBAHHSA EPUTPOLUTIB, IO MOXE

COPUYMHUTH cMepTh. KpoB nepenuBaioTh JMILE TIC/IS TOro, KOJU BHUBYEHI
BJIACTUBOCTI KpPOBI OoHopa (TOTO, XTO Ja€ KpOB) 1 peyuniechma (KOMY
NIepPETUBAIOTh).

[Touarok nocmimxeHHs rpyn KpoBi OyB mnokmanenuid y 1901 p., komm
Jlangmreitnep omnucaB cuctemy rpyn kpoBi ABO. 3a 11i€0 CUCTEMOIO KPOB BCIX
JIOACH MJUTATBCS HA YOTUPH OCHOBHI Tpynu. ICHYBaHHS YOTHUPBHOX TpPYyI
HOSICHIOETBCST TUM, IO B TUIA3Mi 3HaXOAAThbes aemomuninu (o0 1 B) - ckieror4i
pEYOBHHHM (aHTUTLIA, OUIKK 3 (ppakiii y-T100yIiHIB), a Ha MOBEPXHI EPUTPOIUTIB -

azniomunozenu (A 1 B) - pedyoBUHH, SKi CKICIOIOTHCS (AaHTHICHM). ATIIOTHHAIS

BiIOYBa€ThCS 32 YMOBH CITIBIIA IHHS .aTJIFOTHHIHIB 1 arJIIOTHHOT€HIB, HAPUKIAT O
1A.
o] rpyna kposi (O, afy). Epurporuté He MarTh arialOTUHOIEHIB, a IUIa3Ma
MICTUTh arTIFOTUHIHU oL 13 .
e [l rpyna (A, B). Epurpouutu MictaTh A, a miazma - 3.

e [II rpyna (B, a ). Eputpountu mMictars B, a minazma - o.



¢ [V rpyna (AB, O). Eputponutu mictars A 1 B, a mina3ma He Mae aryifOTUHIHIB.

Ha cydacHomy erari HalKpaliuMm METOJOM TEpeIUBaHHSI KPOBi BBaXKAIOThH
aymompancgysito, TOOTO KOJIU PELHUITIEHT 3a3Jajierijib 3aracae BJIACHY KPOB 1
BUCTYIMA€E y SKOCTI MOHOpA. SIKIIO 1€ HEMOXXJIHBO, BBAXAETHCS JOMYCTUMHM
nepeIMBAHHS KPOB1 OJHIET 1 TIET K TPYIIH.

IIpore 3a yMOB BIACYTHOCTI KpOBI TIpYIH, AHAJOrIYHOI JIO0 TpyHu
perumieHTa, MOXHa BUKOHYBaTH MUKrpymoBe mepenuBaHHs. [Ipu mpomy ciin
KepyBaTUCh TpaBWJIAMHU TIEPENIMBaHHS Ta TEPEBIPSITH KPOB HA CYMICHICTb.
Eputporutu 1 rpymu (O) He ckiIeo0ThCs HisikuMu cupoBatkamMu. OTxe, KpoB |
TPy MOKHA TIEPEJIMBATH JIIOJSAM BCIX I'pyn (yHIBEpCAIbHUN JTOHOP), OCKUIBKU
3HAYHO PO3BEICHI aryIfOTUHIHU HE OyIyTh CKIICIOBATH E€PUTPOLIUTH PELUIIEHTA.
Toni, konu B I rpyny moxkna BautH auiie kpos I rpynu. Jlrogsam IV rpynu moxna
NEepesIuTU KPOB BCIX YOTUPHOX Ipyml (YHIBEPCATbHUNA PELMITIEHT), OCKUIBKM BOHA
He MICTUTh armoTuHiHIB. KpoB IV rpynu mokHa nepenuBaTtu juuie oasm IV
rpynu. Jlrogam II 1 III rpynu MokHa mepenuBaTH KpOB OAHOIMEHHOI IpymnH, a
takox kpoB | rpymu. Kpos II 1 III rpynu mokHa mepenuBaTy JIOIM BiAMOBITHOT
rpymny, a Takox IV rpynm.

JIist KIHIKYA Ma€e 3Ha4Y€HHS TaKO)K BU3HAYCHHS TPy KPOBI1 3a aHTUTeHOM D -
Rh-dakTopom (pe3yc-dakrop). Lleii armoTHHOTeH, MICTUTBCS B epuTponuTtax 85%
moneit (pe3yc-mo3uTuBHa KpoB). Y 15% mroneit pesyc-dakrop BiJICyTHIN (pe3yc
HeraTuBHa KpoB). Llei ¢gakrop Bmnepmie BiakpuTuii JlanamrenepoM 1 Binepom B
1940 p. B xpoBi maBn makak (Macacus resus). [Ipu BBenenHi epurpouutiB Rh+
noHopa Rh- penumieHTy, ocTaHHI MOX€ 3arMHYTH BHACIIJOK T'€MOJII3y HaBITh
Opy CYMICHIA Trpymni KpoBI JOHOpa. ATIJIIOTUHTIHM Yy PpPe3yC-HEraTUBHOIO
pelLUuIliEHTa YTBOPIOIOThCA JIMILIE MICAS CceHcuOumizamii. ToOOTO MepuIoro
nepearBaHHs HOMY pe3yCc-TIO3UTHBHOI KpoBi. TOMy MOBTOpHE MEpEeTUBaHHS MOXKE

NPU3BECTHU JI0 arTIOTUHAIT 1 CMEPT1 pELUITi€HTA.

6. 3mMinu B KpoBi npu M’s130Biii podoTi. Perynsiuisi cucreMu KpoBi.



[Ipu xKopoTKOUYacHIN IHTEHCUBHIN POOOTI 3pOCTaE YUCIO epumpoyumis (110

5,5-6,0 MiiH. B 1 MM ), a BMICT TreMorio0iny miaBuinyeTses Ha 10-15% (MioreHHui
EpUTPOLIMTO3) BHACIIIOK BUXOy KpoBI 3 Aeno. [Ipu TpuBamniii IHTEHCUBHIN PoOOT1
YUCJIO EPUTPOLUTIB  3MEHIIYETHCS, 3pPOCTAE KUIBKICTh HE3pUHX  (popMm
PETUKYJIONUTIB, 3HIKYETHCS KUTBKICTh remMorioOiny. [Ipu BuCHaxImMBIH poOOTI
(OaraToseHH1 BEIOTOHKH) KUTbKiCTh Hb Moxke cranoButu Himkue 11 mr% mo Cani.
[Ipu 11bOMyY IPUTHIYYETHCS KPOBOTBOPHA (DYHKIIIS, 1 BITHOBHUM TEPiOJ B TAKOMY
BUIIAJIKY MOXKE TpUBaTU 6-7 JTHIB.

Oco0MBO YYTJIMBO pearyrTh HA M’s30BY poOOTY JieHKkouuTu. B po3BUTKY
MI1OT€HHOTI'0 JIEHKOIMTO3Y CIOCTepiraeThes Tpu (Basu.

1. Jlimgpoyumapna (361nbmieHHs ngeukorutie 10 10-12 Tuc. B 1 MM , a
aimpouutie 10 40-50%) HacTymae 3pa3y MICHsI HEBEJIMKUX KOPOTKOYACHUX
(13MYHUX HABaHTAXXEHb B peE3yJbTaTl BUXOAY KpOBI 3 J€N0 1 HaAXOMKEHHS
TIMQOLHUTIB 3 TiM(PATUIHUX 3ATT03.

2. Heiimpoghinvha (KinbKicTs JIeHKOMUTIB 3pocTae 10 16-18 e, B 1 Mm° |
BMiCT HeHTpodiniB 30unbmyeTbest 10 70-80%, 30UIBIIYETHCS KITBKICTh HE3PUIUX
dopM - manmUKoOsACpHUX 1 OHUX) Hactynae uepe3 30-60 XBUIUH TICHA
IHTEHCUBHOI Ta TPUBAJIOI POOOTH 1 € PE3YJIbTATOM CTUMYJIALII T€MOIOE3Y.

3. “Imoxcuxayitina” HaACTymae TMicias HAAMIPHUX TPUBAIUX (PI3UUHUX
HaBaHTaxeHb. CrocTepiraeTbCss JABa TUNU 1€l  (a3u: a) n0pw  mepuii
(pereHepaTuBHIN) 3arajbHE YUCIIO JIGMKOIUTIB 301IbITyeThcst A0 30-50 Tuc. B 1
MvC, 3pOCTa€ YHUCIO IOHUX 1 MATTMYKOBUIHUX (HOPM, a KUIBKICTh JIM(OIUTIB Maiae
no 3-10%; 6) mpu apyriil (AereHepaTwBHIN) 3MEHIIYEThCS 3arajibHEe YHCIO
JICUKOIUTIB, 3 SBISIOTHCS JeTeHepaTuBHI (Hopmu JIeWKomuTiB. “IHTOKCHKaIliitHa”
¢daza TpuBaja, YKCIO 1 CKJIaJT JSHKOIMTIB BITHOBIIOETHCS JIUIIIE 32 ACKIJIbKA Ii0.

[Ipu  iHTeHCHUBHIN M A30Bii  pOOOTI  CHOCTEPITAETBCS  Mio2eHHUl

mpomoboyumo3 - 30UIBIICHHS YHclia TPOMOOIMTIB B 2-5 pasiB, IO IiJBHIIYE

3CiaHHs KPOBI.
I[Ipy  M’s30Biii  poOOTI  BENHUKOI  IHTEHCHUBHOCTI  CIIOCTEPIra€ThCs

KOPOTKOYaCHUH 3CYB peaKllii KpOBl B KMCIYy CTOPOHY (KOMIIEHCOBAHMI alua03) Ha



0,05-0,14%. Moxe cnoctepiratuch 3HWxkeHHs pH  kpoBi 1o 6,95
(IEKOMITIEHCOBaHMM arua03). 3CyB peakili KpoBl B KHUCIy CTOPOHY 3B’A3aHUH 3
HArpOMAJIP)KEHHSIM KHUCJIOT, OCOOJIMBO MOJIOYHOI, KOHIIEHTpAIlisl, sIKOi 3pOCTa€e 110
190-250 mr/% 3amicth 10-20 mr/% B HOpMI. KiIBKICTH KpeaTUHY MOXKE 3pOCTATH
Big 2,6-3,3 Mr% mo 6,4 mr%, cedoBuHu — Bix 19-22 mr% mo 40 mr%, Moxe
CIIOCTEPIraTUCh 3HUKHEHHS OKpeMuX (pakiiiii iMyHOTJIO0YIIiHIB, [0 TPU3BOAUTH
JI0 TIOTIpPIIEHHS IMYHITETY. MOKJIMBE 3MEHIIEHHSI BMICTY TJIOKO3U Y KpOBI (BiA
110 mr% gm0 50-40 mr%).

[Ipu 1iHTEeHCHMBHIA M’S30Bii pPOOOTI MIABUILYETHCS B S3KICTH KPOBI
BHACHiOK BHUXOAY (OpPMEHHUX €JIEeMEHTIB 3 Jeno 1 3Ha4HUX BTpaT BOIU
OpTaHi3MOM, II0 3HAYHO YTPYIHIOE pOOOTY CepIisl.

TpuBasii TpeHyBaHHA Ha BUTPUBAIICTh, OCOOJMBO 3a 3MEHUIEHOTO
aTMOC(EPHOro TUCKY, PU3BOJATH J10 30UIBIIECHHS YACTIA EPUTPOLUTIB Ta BMICTY Y
KpoBi remorno0iHy. [lpu npomy Takox BigOyBaeTbcsi 30UTbLICHHS 00’ €My
UPKYII0r040i KpoBi (20%).

Pecynayia cucmemu xposi mpoxoauTh JBOMa HUIsIXamu: 1) HEpPBOBUM, 2)

rymMopalibHuM. Hepeoséa cucmema_ 3MIACHIOE pedIIEKTOPHI MEepepo3NOaIIbHI
peakiiii, sKki BIUIMBaIOTb HAa O0’€M 1 CKJIaJ KpOBi, a TaKOX BIUIMBAE Ha
KPOBOTBOpEHHs. LleHTpanbHO-HEpBOBAa PETYJSAIlis 3AIMCHIOETECS B OCHOBHOMY
yepe3 Trinorajamyc, a TaKoXK 4Yepe3 IHIIl BEereTaTMBHI HEpBOBI IeHTpU. Bruisu
rimotajraMyca 4Yepe3 CHMIIATUYHY CHCTEMY CTHMYJIOIOTh KPOBOTBOPEHHS
(MTOCUITIOIOTH €pUTPOIIOE3), a depe3 MapaCUMIATHYHYy - TaIbMYIOTh €PUTPOIIOE3.
HepBoBa cucrema BUSBISE€ MPSAMUN BIUIUB HAa AISUIBHICTH KICTKOBOIO MO3KY 1
OTIOCEPENKOBAHUH Yepe3 CrenupiyHuN TYMOPAIBHUN CTUMYJISITOP €PUTPOIIOE3Y -

epuniponoemun.

TI'ymopanvua pezynsayis 371ACHIOETBCA Y€pe3 TEMOIIOCTUHU (€PUTPOIIOETHH,
JICHKOIOCTUH, TPOMOOIOETHH), a TAaKOX PIi3HI 3aJl03U BHYTPIIIHLOI CEKpeIli.
Eputponoerun (abo reMornoeTuH, abo epuTpONOSTUIHUN CTUMYITIOIYUN (haKkTop)
TOJIOBHUM YHMHOM YTBOPIOETHCS B HUPKAx 1 MEHIIE - B MEYIHIl Ta 1H. TKaHUHAaX.

Konu xoHueHTpartlisi €puUTpOLUTIB B KPOBI HEAOCTAaTHSA, TKAaHWHU BIIUYBalOTh



nedinuT KucHio (rinmokcito). HemocTtaTHs KUTbKICTh KUCHIO B TKAHUHAX, OCOOJIUBO
B HHPKaX IIOCHJIIOE€ YTBOPCHHS EPUTPONOCTHHY. TaKUM YHHOM, KIJTBKICTh
EpPUTPOLIUTIB B KPOBI PETYIIOETHCSI aBTOMATUYHO: YUM € OUIbllla HEOOXIAHICTh B
KHCHI, TUM OUTBIIIE YUCIIO EPUTPOITUTIB, 1 HABMAKH.

[Ipu 3HWKEHHI BMICTY JICHKOITMUTIB B KPOBI 3 SBISIOTHCS JIEHKOIIOSTUHU
(rymMopanbHI  CTUMYJATOPH  JIEHKOIUTO3Y), SKI MACWIIOIOTH  YTBOPCHHS
TPaHYJSIPHUX JICUKOIUTIB (TPaHYJIOUTOIOE3).

l'inogiz. ANIEHOKOPTUKOTPONMHUN a00 COMATOTPOIHUNA TOPMOH MOCHIIIOE
YTBOPEHHS BCiX KICTKOBO-MO3KOBHX elieMeHTiB. [Ipu 1mpomy B KpoBi 3pocTrae
KUIBKICTh €PUTPOIIUTIB 1 JEUKOIUTIB. [{J1s1 akTUBAaIlil epuTpornoe3y rinodisz BUILIsLE
e cheliaJ]bHUil epUTPONOECTUYHUN TOPMOH. [JIIOKOKOPTHUKOIW CTUMYIIOIOTh
YTBOPEHHS €PUTPOLIUTIB 1 rajJIbMyIOTh - TIM(OLUTIB.

Haonupnuxu. ['mokokopTHKOigN BIIMBAIOTh Ha reMoroes,

MIHEPaJIKOPTUKOIIN - Ha 00’ €M IUPKYIIO0Y0i KPOBl. AIpeHaIiH 1 HOpaapeHaliH
PETYIIOIOTH SIK TEMOIIOE3, TaK 1 00’ €M MUPKYITIOI0Y01 KPOBI.

Cmamesi 3an03u. YonoBidi TiI >KIHOYI CTaTe€BI TOPMOHH MPOTHUIICKHO

BIUTMBAIOTh Ha KPOBOTBOPEHHs. BBeeHHS jKiHKaM YOJOBIYMX CTATEBUX TOPMOHIB
30UIbIIIyEe BMICT BCIX (DOPMEHHHMX €JIEMEHTIB B KpOBI, a OCOOJMBO KIJIbKICTh
EPUTPOLUTIB 1 TEMOTJI001IHY.

B perynsiii cucteMu KpoBi BellMue3HE 3HaUEHHsI Mae cene3inka. Bona Oepe
y4acTb B KPOBOTBOPEHHI (YTBOPIOIOTBCA TYT JIMGOUUTH 1 MOHOILMTH), B
nepepo3noAull KpoBi (Aeno) Ta B po3maal crapux KITHH KpoBl. I[lpomyktu
poO3Maxy epUTPOLUTIB CTUMYJIOIOTH epuTponoe3. [yis yTBOpEHHS EpUTPOLUTIB

HeoOX11Hi mie BiTaMiHK Bi; 1 domeBa kuciora.
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