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1. Cxiaa Ta ocHOBHI pyHKUII KPOBi

O6’eMm KpoOB1 B JOPOCIIOl JIOAMHU CTAaHOBUTH 6-8% macu tina (4-6 n). B
HOpMaJIbHUX YMOBaX B CTaHl CHOKOK dYacThHa KpoBi (40-50% Bciei macwu)
UPKYJIIOE B CYAMHAX - YUPKYIIOI04a Kpog, a pelliTa 3HAXOAWTHCA B JEMO -
O0enoHosana Kpos. JlemoHoBaHa KPOB 3HAXOIUTHCA B Kamisipax cenesinku (16%),
neuinku (20%) Tta migmkipHoi kimiTkoBUHH (10%). IlinBuimieHHs Temmeparypu
Tia, M’s30Ba poOOTa, CHIBHI eMOIlli (BUKHA aapeHalliHy) BHUKIHUKAIOTh
30UTBIIIEHHS KUTBKOCT1 IIUPKYIIIOI0YO01 KPOBI 32 paXyHOK KPOBI 3 JIETIO.

Kpos cknadaemvca 3 naasmu i 3a8uciux 6 Hili KIUMuH - QOpMEHHUX

enemenmis. Jlo (QopMEHHMX €JIeMEHTIB HalieKaTh: YEPBOHI KPOB’SHI TUIBIA

(epumpoyumu), Oimi KpoB’sHI TiMbLA (Zetikoyumu) 1 KpOB’SHI IUIACTHHKH

(mpomboyumu). O6’em 1Iazmu ckiamae 55-60% o06’emy kposi, perra 40-45%

HanexaTh (popMEeHHUM eneMeHTaM. HaluncenbHIIMMU 13 HHUX € EPUTPOILUTH.
YactuHa 00’eMy KpoOBi, Ky 3aiiMalOThb €PUTPOIMTH, HA3UBAETHCSA Yy BIJICOTKAX
HA3UBAETHCS 2emamokpumom. BiH CTaHOBUTH y 4OJNOBIKIB — 44-46 %, a y )KIHOK —
41-43 %.

VY moaunu wiazMa kpoBi MicTuTh 90-91% Boau 1 9-10% cyxoro 3anuiiky,
110 CKJIAIA€ThCS 3 opeaniynux (OLIKU ma opeaniyHux CnoiyKu HebiIKoeoi npupoou)
ma HeopeawiyHux (coni) pedoBuH. llepeBakHy YacTHHY CTaHOBISTH OpraHidHi
CHOJIYKH, 1 uie 01u3bK0 1% - HeopraHiyHi.

VY nopocnux mroneu 6inku ckinanaroTh 6,6-8,2% mnaszmu. HaliBaknusimii 3
HUX anvoyminu (0 4,5%), enooyninu (2,8-3,1%) 1 ¢idpunoren (6ins 0,4%).

binku nnazmu MaroTh BEIUKE 3HAYCHHS

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

e I TPAHCIOPTY PSANy pPEYOBHH (aIbOyMiHM): TOPMOHIB, OiTipyOiHy,
METaJiB, 1 1H.

® JJIs ATPUMAHHS KUCIOTHO-JIYHOI pIBHOBAry;

e 3a0€3MeYyI0Th MIEBHY B’SI3KICTh KPOBI;



® CHpUSIOTH CTaOLTI3aIll] KPOBI, MEPEHIKOKAOUH OCIJIAaHHIO EPUTPOIIUTIB;
e OepyTh y4acTh B 3CiJiaHHI KpoBi ((p1OpHUHOTEH);
® ¢ BOXIMBUMHU (paKTOpaMHU IMYHITETY (raMa-rio0yiiHu).

3arajipHa KUIBKICTh HeOiLiko802o (3anuuikosoz2o) azomy B 1wiazmi - 30-40

Mr%. IlomoBuHa ioro ckianae ceuoBuHa. KpiM TOro B mia3mi € 11e aMiHOKUCIIOTH,
MOJIINENTU/IA, CEUOBA KUCIIOTA, KpeaTuH, KpeaTuHiH, aMmiak. B mia3mi 3HaxXoAsThCs
e 0€3a30TUCTI opeaniuni pewosunu: TIoko3a (80-120mMr% abdo 4,44-6,66 MM) Ta

MosiouHa kuciora (9-12 mr% a6o 0,33-0,78 MM).

MinepaiibHi pedoBUHH KpOBi ckiianaoTh 0,9%. OCHOBHUMU 10HAMU TIIa3MU
. + + 2+ 2+ - - . . .
kpoBi € Na', K', Ca™, Mg~", PO,, HCO;3 Tta in. MiHepanbHi pEUOBHHU IJIa3MHU

CTBOPIOIOTH MEBHUN 0CMOMUUHULL MUCK.

Kpos, nimga i mrxanunna piouna YTBOPIOIOTh_SHYMPIUHE cepedosuiiie

opeanizmy, 110 OMHMBA€ BCl KJIITMHM 1 TKaHMHM Tiia. BHyTpiumiHe cepenoBuiie
XapaKTePU3Y€EThCSl CTAUM CKJIaA0M 1 (hi3UKO-XIMIYHMMHU BJIACTUBOCTSAMHM, IO
MOCTITHO KOHTPOIIOETHCS 1 KOPEKTYEThCSI TIEBHUMH OpTaHaMU JJIs 3a0e31eueHHS
BITHOCHO TIOCTIMHMX YMOB ICHYBaHHS KIITUH oOpraHiamy. [[s eioHocHa
cmabinbHicMmb  KOHYeHmpayii  po3uuHeHux pedosurn, memnepamypu i pH

HA3UBAEMbCSL 2oMeocma3om. TaKkum YUHOM, KpOBi HAJIC)KHUTb BaXJIMBA pPOJIb Yy

OiATPUMaHHI TOMEOCTa3y BHYTPIIIHBOI'O CEPEJOBHINA HAIIOrO OpraHizmy. VY
IbOMY 3B’ 513Ky BOHA BUKOHYE€ Psii pyHKYilL:

1. Tpancnopmny byskuito. KpoB nepeHOCHUTH

1.1. ouxanvui eazu (KUCEHb Ta BYIJIEKUCIUN Tra3), BUKOHYIOUU OUXANbHY
@yHxyiro. KuceHnb mepeHOCUThCS BiJl JIETEHIB 0 OPTaHIB, a BYTJICKUCITUI
ras - BiJl TKAaHUH 10 JIET€HIB.

1.2. NOXUBHI PEYOBHHU: 2NI0KO3Y, AMIHOKUCIOMU, NOJINENnmMuou, dcupu,
BIMAMIHU, MIHEpAbHI peyo8UHU, BUKOHYIOUU mpodiuny @yHKYito
(GhyHryito scusnenns).

1.3. XpoB BUHOCUTH 3 TKaHUH KiHYe8i NpoOyKmu O0OMIiHYy PEUOBHUH: aMiak,

CEUYOBHMHY, CEUYOBY KHUCJIOTY Ta 1H., Kl MOTIM BHUIUISIOTHCS 3 OPraHi3My



HUpPKaMH, IMIOTOBUMH 3aJI03aMH, JICTCHAMHA 1 KHUIIIEYHUKOM. HC JCKUTH B

OCHOBI 6uUQinbHOI (ekckepmophoi) PYHKITIFO KPOBI.

1.4. copmonu ma inwi 6OionociuHO-aKmMueHi PEYOBHHHM 1 TUM cCaMuUM Oepe

y4acTh B TyMoOpaibHii perymsiii. Lle pecyramopna ¢pynxyis Kpos.i.
1.5. 3aBasku Oe3mepepBHOMY PyXy 1 3HAYHIN TEIUIOEMKOCTI KPOB CHpHUSE

nepepo3nouTy mennia B opranizmi. Lle mepmopecynionoua ¢hynkyia Kposi.

2. lomeocmamuuny ¢ynkyiro. KpoB 6epe ydacTh y MmiATpuMaHHI TromeocTasy (

OIATPUMAHHS ~ BOJAHO-COJIbOBOIO  OallaHCy  KHMCIIOTHO-TY)KHOI ~ pIBHOBArw,
KOHIICHTPAIIi1 TJIFOKO3H 1 1H.).

3. 3axucny ¢ynxyiro. 115 QyHKIIST BUKOHYETHCS PI3HUMH CKJIAJIOBUMH KPOBI, SIKi
3a0€3MeuyIoTh  3HEMIKO/DKEHHS 30YyJHUKIB 3aXBOPIOBAaHb Ta YY>KOPITHHX
OUIKiB, TOOTO piouHHuu i Kuimuunui imyHimem. Jlo 3axucHoi (QyHKIIT
HAJIKUTh TaKOX CHCTEMa 3ciOanHs, IO 3aro0ira€ BHHUKHEHHIO BEIUKHX

BTpaT KPOBI NPHU MOMIKOKEHHSIX CYAHH.

2. ®i3uKo-XiMi4YHi BJACTHBOCTI KPOBI.

Ilumoma saza xpoBi moaunu gopieHoe 1,050-1,060 r/mi. Bona 3anexxuts B

OCHOBHOMY BiJ] KUIBKOCTI €pUTPOLMUTIB a00 KUJIBKOCTI T€MOIJIO0IHY, KU B HHUX
MicTuThCs. [IuToMa Bara 3pocTae micisi BTpaTH BOAM OPraHi3MOM 1 3MEHIIYEThCA
npu BTpaTi KpoBi. KpoB Moe BmacTuBOCTI cycreHsii, ToOTo B HOpMiI (opmeHi
€JIEMEHTH 3HAXO/IATHCS Y 3pIBHOBAKEHOMY CTaHi.

B’askicmb kposi 3yMOBIIeHAa BHYTPIIIHIM TEPTSAM MPHU MepeMillieHHl. AKio

B’S3KICTh BOAW NMPUNHATH 3a OJMHUINO, TO B’SA3KICTh IUIa3MHM JIOpiBHIOE 1,7-2,2, a
B’SI3KICTh 1JIbHOI KpoB1 Oust 5,0. B’43KICTh 3a/IeXUTh B OCHOBHOMY BIJl KIJTBKOCTI
EpUTPOLIMTIB 1 MEHIIIE - BiJl CKJIaly TUIa3Mu. TpuBaia poOoTa CepeHbOI BaXKKOCTI
3HMIKYE B’SI3KICTh KPOBI, @ BayKKa poOOTa MiABUILYE 1.

Peaxyia _xposi (pH) 3anexuth Bia KoHmeHTpauii BomHesux (H') i

rigpokcunbHuX (OH) ioHiB. [Tokaznuk aktuBHOI peakuii (pH) aprepianbHOi KpoBi

- 7,4; pH BenosHnoi - 7,35 (OutbIuii BMIiCT BYTJIeKUCIOTH). Di310JI0TTUHI MPOIIECH



Ta O10XIMIYHI peakuii ONTHUMaJIbHO MPOTIKalOTh NpH mneBHIM BenuuuHi pH. pH
HIATPUMYETHCSA B OPraHi3Mi Ha JJOCUThH CTIMKOMY piBHI 32 PaXyHOK:

e OydepHHX CUCTEM PIAMH BHYTPIITHBOIO CEPEOBUIIA TA TKAHUH

® BUJUICHHS BYIJIEKUCIIOTO ra3y JereHsIMH

® BUJIUICHHS KUCJIOT YM 3aTPUMKU OCHOB HUPKAMHM.

Bbydepni  BmacTMBOCTI  MalwTh  PO3YMHM, SIKI  MICTATH  CJIaOKy
(MajogucoLiifioBaHy) KHCIOTY Ta ii Cllb, YTBOPEHY CHIIBHOIO OCHOBOW. [Ipum
JI0JTaBaHHI JI0 TaKOTO PO3YMHY KuciaoTh abo ayry pH 3miHroeTscss Mmamo. o

Ovgepnux cucmem kposi Halexarb: kKapoonamua (ByribHa KHCJIOTa -

JIBOBYTJICKUCIUNA HATpid 1 Kamii), ¢pocgpamna (OMHOOCHOBHUM - JTBOOCHOBHHIA
dbochopHokucnuil HaTpii), Oinkie Kposi;, ecemoznobinosa. Ilpubnuzno 75%
O0ydepHoi 31aTHOCTI KPOB1 3yMOBJIEHO T€MOTJI001HOM.

Y Bunaaky kpOoHaTHOI OydepHOI CHUCTEMH aHIOHM CHUJIBHOI KHCIOTH
BUTICHSIIOTh aHIOH BYT'UIbHO1 KMCJIOTH 13 CHOJYK 3 HaTpieM uu KajieM. [Ipu npomy
YTBOPIOETHCSI  BUIbHA BYIUIbHA KHUCJIOTA, IO MiJ BIJIMBOM  (EPMEHTY
Kapboan2iopasu po3nagaeTbes A0 BOAM 1 BYTJIEKHCIIOTO a3y, SIKUM BUIAISETHCA Y
nerensix. OCHOBU 3’€JHYIOTBCSI 3 BYT'UJIBHOIO KHCJIOTOIO, YTBOPIOIOUM KapOOHATH.
B o06ox Bumaakax 3cyB pH Biacytniil. Kommonentu ¢ocdatnoix OydepHoi
CHUCTEMH MAalOTh Pi3HI BIACTHUBOCTI — CJIA0KOi KUCIIOTH YU CJIa0KOi ocHOBH. Tomy
KHUCJIOTH YU JIYTH B3a€EMOJIIOTH 13 HUMU 32 He3MIHHOTO pH.

Sk mpaBmiio, B OpraHi3Mi YTBOPIOEThCS OUIbIlIe KHUCIOT (HAmp. MOJOYHA
KHUCTIOTA), HIX JIyriB. ToMy 3amacu Jy>KHUX PEYOBUH y KpOBI (B OCHOBHOMY L€
com crabKuX KHCIOT) 6araTOKpaTHO HEPEeBHINYIOTh 3amacd KHCIOT. IX Ime
HA3UBAIOTh  JIYJCHUM pe3ep8om Kposi. BUMIPIOIOTH 11l pe3epBH Yy KIIBKOCTI
BYTJIEKHUCIIOTO Ta3y, skuii Moxke Oytu 3B’si3anmii 100 mur kpoBi 6€3 3cyBy HOro
HATPYKEHHS.

He 3Baxkaroun Ha HasBHICTH OyGEpHUX CHUCTEM MPHU JEIKUX (i310J0T1UHHUX,
a 0COONMBO MATOJNOTIYHUX CTaHAX CIIOCTEPITaeThCs 3CYB aKTHUBHOI peaKilii B KUCITY
CTOPOHY (ayuoo3) 1 3CyB Yy JIYXKHY CTOpPOHY (anxkanos). KpaitHiMu Mexamu €

BenuunHu 7,0-7,8. Binblii 3pylmeHHss MOXKYTh PUBECTH 10 BAXKKHUX NATOJIOTH 1 10



cmepti. Tpuane 3mimenns pH y mogunu HaBith Ha 0,1-0,2 B mopiBHSHHI 3
HOPMOIO MOKe OyTu 3ryOHMM st opra”izmy. Chijg 3a3Hauuu, 10 T Yac

¢i3nyHNX HaBaHTaXeHb pH KpoOBi MOke 3HIKYBAaTHCH 110 6,9-6,8.

OcmomuyHuti _ma _oOHKomuuHul muck.  MiHepaabHI PEYOBUHH KPOBI
ckinanarTsh 0,9%. ®izionoriyHe 3HAYCHHS COJBOBOTO CKJIQAy MAa€ BeEIIMYE3HE
3HAUEHHA JJiA : 1) MiATpUMaHHS BIAHOCHO MOCTIHHOTO OCMOTUYHOTO THUCKY KPOBI;
2) miarpumanHs pH kpoBi; 3) 0OMiHy pedoBHH 1 4) cTaHy KOJIOi/IB.

Ocmomuynuy _muck - 1€ Cuila, 10 3YMOBIIOE pPyX BOJIH Uepe3

HANIBIPOHUKHY MeMOpaHy. MiHepalibHI pEYOBUHU IUIa3MU (B OCHOBHOMY

XJIOPUCTHI HATpii) CTBOPIOOTh NEBHUN ocmomuynut muck. (7,3 atm., 5600 mm.

pT. CT.), IO € BaXJMBUM /s 30epekeHHs IUTICHOCTI epuTponuti. LTyuni
pPO3UMHHU, fKI MalTh OJHAKOBUH 3 KPOB’I0 OCMOTHMYHHUI THUCK HAa3UBAIOTHCS

i3omoniynumy. [30TOHIYHUM IS JIOJAMHH Ta TEIUIOKpoBHUX TBapuH € 0,9%

po3urH NaCl (dizionoriunuit po3unn). Po3unnu, siki MaroTh OUIBIINNA OCMOTUYHUN
THUCK, HIXK KpPOB, HA3UBAIOThCS 2inepMOHIYHUMU, @ MEHIITUN - cinomoniynumu. Pi3ki
KOJIMBAaHHS OCMOTHYHOTO THCKY B TKaHWHAX TPUBOIUTH 1O TOPYIICHHS iX
JSJbHOCTI 1 HaBiTh 10 3arubeni. CTaaicTh OCMOTUYHOI'O THCKY 30epirae
LUTICHICTh €pUTPOLIMTIB.

OcobnuBe 3HAYCHHS ISl MIATPUMAHHS OCMOTHYHOTO THUCKY Ma€ CTaliCTh
OinKoBoro ckiany miazMu. OCMOTHYHHI THCK, IO 3aJICKUTh BiJ OLIKIB B IUIa3Mi,

Ha3UBA€TbCsl onkomuunum 1 ckiaagae 1/20-1/30  arm.  (30-35MM  pT.CT.).

OHKOTHYHUH TUCK Ma€ Ba)KJIMBE 3HAUEHHS JJIs1 MPOIECiB (IbTpaIlii Ta po3MnoALLy
BOJM MDK KpOB’I0 Ta TKaHMHAaMHU OpraHizMy. biiku, mnorimHatouu BoOAy,
3aTPUMYIOTH 1I BCEpeAMHI CYAMHHOI cucTeMUu. [Ipu MOMIKOIKEeHHI HUPOK OLIOK
3 ABIISIETHCS B CEYl, M1aJJa€ OHKOTUYHMI THCK KPOBI 1 B XBOPOT JIFOJAMHU BUHUKAIOTh
HaOpsku. Taki 3MIHHM JEKOIM CIOCTEpIraloThCs Yy CIOPTCMEHIB Ipu Oiry Ha
HaJOOBI1 JUCTAHIII.

Ha xonmBaHHS OCMOTHYHOIO THCKY IUIa3MH KpOBI OCOOJIMBO YYTIUBO
pearyroTh epUTPOLUTH. B TINOTOHIYHMX pO3YMHAX BOAA BXOAUTH BCEPEIUHY

EpUTPOIUTIB, BOHM HAOPSAKAIOTh 1 TPICKarOTh. BinOyBaeTbcs pyiiHyBaHHS a0o0



2emoniz eputrpountiB. [Ipu koHneHTpaii coneit Huxde 0,44% OoTpUMYIOTH PO3UUH
reMor;io0iHy y BoJl (JlakoBa KpoB). B rinepToHiuHUX pO3UYMHAX BOAA BUXOIUTH 3
EpUTPOIUTIB, BOHH 3MOPIIYIOTHCS 1 PYHHYIOTbCs. [Ipm HE3HAYHOMY KOJMBaHHI
OCMOTHYHOT'O THCKY EPUTPOIMTH BOJOMIIOTH 3JAaTHICTIO 30epiraTu IUIICHICTh

CBOE€T CTPYKTYPH - OCMOMUYHOIO CIMIUKICHIO a00 pe3ucmernmHuicmio.

KpiM 0CMOTHYHOTrO ICHYIOTH 1HIII BUJIA TEMOII3Y:

e XIMIYHUHN (pyHHYBaHHSI €pPUTPOIMTIB MijJ BIUIUBOM XJiopodopmy, edipy
Ta 1H. XIMIYHMX YHHHHKIB Ta OTPYT);

e MexaHIYHUM (pU CTPYIIYBaHHI 1 T.11.);

e TepMiyHUH (MO3MIHHE 3aMOPOKYBAaHHS 1 BIITaIOBaHHS KPOB1);

e (izionoriyHui (MPOXOAUTH MOCTIMHO B CEJIE31HIII Ta MEYIHII1).

3. Dizionorisi popmMeHnX ejieMeHTIB KPOBi.
Jlo ¢QopMeHux eneMeHTIB HaleXaTb: YEPBOHI KPOB’SIHI  TUIBI

(epumpouumu), ©0ini KpoB’sHi Tinbud (reuxoyumu) 1 KpPOB’SHI IUIACTUHKUA
9

(mpombouumu).

Epumpoyumu. (4epBOH1 KpOB’siHI TLIBI) — HAMOLIBII YKCIEHHI (HOPMEH]

eIeMEHTH. Y 4YOJIOBIKIB B | MKI KpOBI MICTUTBCS B CEPEIHBOMY 5 MIIH.
EPUTPOIUTIB, Y KIHOK - 4,5 MiTH. 301IbIIIEHHS KIJTBKOCTI EPUTPOIIUTIB Y KPOB1 Ma€

HA3BY epumpoyumos, a 3MEHILICHHS — epumponenis abo anemis. KimbKicThb

EpUTPOIMTIB Y KPOBI BU3HAUAIOTH LUISIXOM MIApaxyHKy y kamepi ['opsieBa, Ta 3a
JIOTIOMOT'OI0  aBTOMATHYHUX TMPWIAIB, IO PEECTPYIOTh CBITJIONOTIMHAHHSA
CycCIleH31i yi 3MIHY ONopy y TpyOLl IpH MPOXOIKEHH] Yepe3 HEl epUTPOLIUTIB.
dopma epuTpoIUTa 10pOCIIOl JIIOJAUHHU - IBOBBITHYTHI TUCK, IiameTp - /-8
MKM, SIpO BIJCYTHE, IUTOIUIa3Ma OJHOpIAHA, MICTUTh TemornooiH. dopma
epuTpoImTa 3ade3nedye OUTHITY MOBEPXHIO JJIi KOHTAKTY 3 JUXAJbHUMH Ta3aMu
(3arajpHa IUIOIIA yCiX epUTPOLHTIB — 3600 M) Ta GBIy 3AaTHICTH 10 3BOPOTHOI
nedopmaliii mpyu MPOXOHKEHHI Yepe3 BY3bKl 3ITHYTI Kanuisgpu. B Mipy crapiHHs
KJIITUH TUIACTUYHICTh E€PUTPOLIMTIB 3MEHIIYETHCS, MO0 € OJHIEI0 3 MPUYMH iX

pyHHYBaHHs.



Xo4ya KIITUHH KPOB1 Y HOPMI 3HaXOJAThCS Y CTaHl CyCHeH3li, MpoTe Mpu
BIJICTOIOBAaHHI y IpOOIpIl Yu Npu LEeHTpU(yryBaHHl (GOPMEHHI €IEMEHTH, TUTOMA
Bara sIKMX BHINA, OCial0Th HAa IHO Mpodipku. Ilpu mpomy 3Bepxy ¢opmyerbes
TOHKUW >KOBTYBaTHH MPOMIAPOK IUTa3MHU, HWXKYE — OUIMIA Imap JICHKOIMTIB 1
HaWHWXKYe — TOBCTUU YEpPBOHYBATWH miap epuTpouutiB. lle sBuIe mokiameHe B
OoCHOBY Bu3HaueHHs [[/OF — MBUIKOCTI OCiaHHS €PUTPOIIUTIB, SIKA Y YOJOBIKIB Y
HOpMi CTaHOBUTH 4-6 MM/TOA, a y XiHOK — 6-10 mm/rox. Ha mel mokasHuK
BIUTMBAaE ()YHKI[IOHAJIBHUN CTaH OpraHi3My. 30KpeMa, MpU 3anajbHUX Mpoliecax
IIOE 3pocrae, a mnocwieHi (i3UYHI HABAHTAXKEHHS CYNPOBOIKYIOTHCS
3meHieHHaM IOE.

Eputpouut yTBOPIOIOTBCS B UYEPBOHOMY KICTKOBOMY MO3KY IUTOCKHX
KiCTOK (xpeOrti, rpyauHa, pedpa). Jus mporo HeoOXimHiI Bitamian Bi, | ¢ormieBa
kuciota. Hespimi epurporuTé MaioTh sSApo 1 Ha3. perukyionuramu. llpu
J03piBaHHI PO 3HUKAE, IUTOIUIa3Ma 3alOBHIOETHCS TUXAIBHUM MITMEHTOM -
remorsiobinom (Hb), mo ckmamae 95% cyxoi peuoBuHu epurpouuTa. Jo3pini
EpPUTPOLUTH LUPKYIIOIOTH B KpoBi 100-120 nHIB 1 pyHHYIOTHCS KIITUHAMU
PETUKYJIO-€HAOTENIaIbHOI CHUCTEMH TIEYIHKH, CEJe31HKM Ta KICTKOBOI'O MO3KY.
KpiMm niporo, Oynp-AKa iHIlIa TKAHWHA 3[]aTHA PYHHYBATH KPOB’sIHI TUIBI, PO IO
CBIIYUTh 3HUKHEHHS “CHMHUIB” (IMIAIIKIPHUX KPOBOBUJIMBIB).

Eputporuti BUKOHYIOTH KiTbKa (DyHKYil: TPAHCIIOPT Ta3iB, MIATPUMAaHHS
pH kpoBi, ydacTb y BOJHO-COJIbOBOMY OOMIHI Ta B PI3HUX (PEPMEHTATHBHUX
npoliecax po3ueryieHHs OUIKIB, )KUPIB 1 BYTJIEBO/IIB.

OcHoBHOIO (YHKIII€I0 EPUTPOLMTIB € TPAHCHOPT Tra3iB — KHUCHIO Ta
BYTJIEKHCIIOro Ta3y. {10 QyHKIi0 BOHU BUKOHYIOTH 3aB/SIKM HAasBHOCTI MITMEHTY
2emo2nobiny. B cepenHboMy y KpPOBI JIOpPOCNIOi JIOAMHU MicTuUThes 140-158 r/n
remornio0iny (14%, 7-8,1 MM, 70-82 ommuuni no Cami). KUTbKICTh TeMOTIIO0IHY
BU3Ha4yatoTh MeronoM Cani  3a  CBITJIONOTIMHAHHAM  CTaOUIbHOI  (opMu
reMorjao0iHy, METOJIOM KOJOPUMETpPIii 3a KOJTHOPOBHUM ITOKA3HUKOM, 3a PIBHEM

3aJri3a y KpoBi, 9M 3a 3JaTHICTIO KpoBi rorimHaTu O;.



L'emo2n06in 3B’3y€ KUCEHB 1 0€pe y4acTh B TPAHCIIOPTi BYTJIEKUCIIOTO rasy.
I'emorno6in (MB 68000) cknagaeThes 3 OUIKa TJI001HY 1 YOTHPHOX MOJIEKYN remMa.
Mornekyna remMa MICTUTh aTOM 3ajli3a 1 Ma€ 3[0aTHICTh NPHUETHYBATH Ta
BIZ’€JHYBaTH MOJIEKYly KHCHIO. ['eMornoOiH, SKUA TpUEIHAB  KUCEHBb

IIEPETBOPIOETHC B okcucemoznodin (HbO,), mei mporec Mae Ha3BY oKcueeHayii.

OxkcureMorsiobiH Bijjia€e KUCEHb B TKAHMHAX 1 MEPETBOPIOETHCA Y BIOHOBNEHUL

abo peodykosanuii ecemoenooin (Hb), skuil 11e Ha3UBAIOTh 0€30KCULEMO2N0DIHOM. .

[Ipouiec 1eil Ha3uMBaeThCA JE30KCUTEHalll€l0. B TkaHMHAX reMorio0iH MPUEAHYE

BYTJIEKUCIIUM ra3 1 IepeTBOPOEThCs Ha kapbozemoenobin (HbCO,). [1pu nupomy BiH

Jelo 3MiHIO€E Kojip. OKCHUreMoriio0iH XapaKTepU3yeTbCsl SICKPABO-YEPBOHUM
3a0apBIeHHM, SIK€ BU3HAYa€ KOJIp apTepiaabHOIX KPOBi, a JIE30KCUTEMOTIO0IH —
TEMHIIIOTO KOJhOPY, IO BIJAIMOBITAa€ BEHO3HIM KpoBi. Pi3HuI y 3abapBlieHHI
reMOrI00iHy 1 OKCHUTEMOTJIO0IHY € OCHOBOIO JJIi BUBUCHHS HACHYCHOCTI KPOBI

KHUCHEM — OKCU2EMOMEMPII.

B pesynbTaTi OTpy€HHS CUJIBHUMM OKHMCIIOBaYaMH (aHUIIH, MEepMaHTaHratr

KaJIif0) MOXKYTh YTBOPIOBATUCH JOCUTH CTilKa CIIONyKa - memeemoenooin (MetHb)

KOPUYHEBOrO0 KOJIbOpy. Ilpu oOTpyeHHI OKHMCOM ByIJIeHl0 (YaJHUM Ta3oM)

YTBOPIOEThCSl  kapboxcueemoznodin (HbCO,). Ila cnonyka y 150-300 pazis

ctiiikimra, Hix HbO; 1 He 37aTHa TpaHCTIOPTYBaTH KUCEHb. TOMY JOMIIIIKA HaBITh
0,1% gamHoro rasy Beme A0 3B’s3yBaHHA 80% remMoriio0iHy, € HeOe3IeKOw s
KUTTA. Yaguuil ra3 MICTUTBCS B ra3ax MICBKOrO cepeaoBulla (TpaHCIopT,
HiANPUEMCTBA 31 IIKIJIMBUM BUPOOHUIITBOM ), TUM1 CUTAPET.

KinpkicTh epUTpOUMTIB 1 TEMOTJIO0IHY MOXXE 3MIHIOBATUCH IIiJl BIUIMBOM
30BHIIIHIX (akTopiB (aTMOChEpHUN THUCK, KIIMAT 1 1H.), CHCTEMAaTUYHUX 3aHATh
CHOPTOM. Y CHOPTCMEHIB YacTO PEECTPYETHCS MIABULIEHUN BMICT €pUTPOLUTIB (6
MJIH y MKJ) Ta reMoryio0iny. Came KUIbKICTh TeMOTJIO0IHY OOYMOBIIOE KUCHEBY
EMKICmb Kpogi, TOOTO KUIbKICTh KHUCHIO, SIKY 3JaTHa 3B’S3aTH KpOB JIIOJHHU.
Kucuesa emxkicte 100 mit kpoBi, 1o MicTuTh 14% remorno0iny ctaHoBuTh 20 M

KHCHIO.



Kpim Toro, B ckeireTHuUX M’si3aX Ta Ceplll € 1€ M SI30BUNA T'eMOIJIOOIH -
Mi02n00iH, SIKMI BIJIITpa€ BaXKJIWBY pOJib B 3a0€3MEUEHHI KHCHEM MPaIOI0uUX
M’SI31B.

Jletikoyumu.

JleiikoruTu a60 011 KpOB’sIHI TUTBLIS BIAITPalOTh BAXIJIMBY POJIb B 3aXUCHHUX
mpolriecax B opraHizMi. ¥ HMX HasBHI sIPO 1 IUTOIIAa3Ma, KUBYTh Big 2-4 mo 12-15
nHiB. KinbkicTh JIeMKOIUTIB B 1 MKJI KpOB1 JIOPOCIIOi JIOAWHU - 6-8 THC, 114
KUIBKICTh KOJHMBAETHCS Y 3QJIEKHOCTI BiJl Yacy J00M 1 (PYyHKIIOHAIBLHOTO CTaHy
opraHizMy. 30UIbIIEHHS iX KUIbKOCT1 HA3UBAETHCA JIEUKOYUMO30M , @ SMEHIIICHHS -
JIeUKONEHIETO.

["onoBHI (yHKIIT TEHKOLNTIB:

® (¢pacoyumos — MOTIMHAHHS TYKOPITHAX YaCTOYOK;

e Jianedes - 31ATHICTb J10 aMEOOITHOTO PyXY;

® TMPOAYKIIS AHMUMIT,

® 3HEUIKOJ/KEHHSI 1 BUJIaJICHHS TOKCUHIB OIKOBOI TPUPO/IH.

JIeWKoMTH MOMUISIOTHCS HA JB1 BEJWKI TPYNH: 3eprucmi (epanyroyumu) |

nesepuucmi (aepanyioyumu).

3eprucmi (70-75% Bix ycix JEHKOIMTIB) B CBOIO YEPr'y MOAUISIOTHCS HA TPU
HiATPYIH, B 3aJIEKHOCTI BiJl OapBHUKA, SKUM BOHU 3a0apBIIOIOTHCS:

Eosunoghinu (2-4% Bcix JIGHKOIMTIB) 3a0apBIIOIOTHCS KUCIUMU (apOamu
(eo3uH - poxeBuil). BOHM 3HENIKOIKYIOTH TOKCHHHM OIJTKOBOTO ITOXO/KCHHS
(rucTHa 1HBA3is, aJlepriuHi 3aXBOpIOBaHHA). 30UIbLIEHHS 4YHCIa €03MHO(DLUIIB
(O1b1Ie 6%) - eo3unoinis.

basoginu (0,5-1%) ¢apOyroThcss OCHOBHUMH  OapBHUKaMH  (CHHI).
[IpoTomnazma Mae rpaHyJsH, 0 MICTATb 2enapuH, SKUN 3a1o0irae 3ciJaHHIO KPOBI.
[X KinbKiCTh 3MIHIOETBCS JHMIIE NPU TSHKKUX MATOJONYHMX MpOIECcaX. y iX
IpaHyJax TaKOX MICTUTBHCS 2icmamin, MO BUKIUKAE PO3LIUPEHHS CYJIMH, CHa3M
OpoHX1B, CBEPOJITUY BUCHUIIKY.

Hetimpoginu (65-70% Bcix nedkonuriB) ¢GapOyHOThcs HEHTpaIbHUMU

O6apBHuKamu (poxkeBo-(diosnieroBi). OcHOBHA iX (QYHKINS - (hacoyumos 1 udinenms



anmumin. @DPacoyumos (Big Tp. ¢aro - TMOXKUPaAKW) - SBHUIIEC BIAKPUTE
[.I.MeuHiKOBUM - 1I€ 3JJaTHICTh JO 3aXOIUICHHS 1 3HEMIKOKEHHs OakTepii. Oaun
JeHKOIMT 37aTHUM 3axomutd 10 15-20 Oaxtepiit. Buainaoors kinbka (opm
HEHUTpOo(DLTIB:

e toHi (0-1%);

e nanmmukosaepHi (3-5%)

e 3pimi, cermeHTtosaepHi Hentpodimm (50-70%) 3maTHI BUKOHYBATH CBOI

(G yHKITII.

He#itpoinu CTaHOBNSATH HAWBAXKIMBIMIMKA  €IEMEHT HecnenudigHoro
3aXUCTy Opra”izMy. BoHM HaKOMUYYIOTHCS y MICISX MOIIKOKEHHS TKAaHUH YU
POHUKHEHHS! MIKpOOPTaHi3MiB Ta 3HEIIKOKYIOTh 1X.

Jlo aepanyroyumis HanexaThb

e MoHo1uUTH (6-8%)

e imdonutu (25-30%).

Monoyumu - ue Tiraurcbki (Qaromutyroui KIiTHHU. [lpu po3BUTKY
3alajieHHs BOHU JONOMararoTh HeWTpoduram. 3O0UTbLIEHHS YKCIAa MOHOLMTIB
(6impmie 10%) - monoyumos.

Jlimghoyumu poO3BUBAIOTHCS MEPEBAKHO B JMIM(ATUUHUX BY3Jax, a TaKOX
YacTKOBO B THUMYCI, ceJe3iHmi 1 OepyTh yd4acth y (OpMyBaHHI IMYHITETY.
30unbiieHHs yncna dimporutie (0ibiie 40%) - zimgpoyumos. IMEHIICHHS Ynuca
MM OIUTIB - 1imghonenia (MOKe PO3BUBATUCH 1/l BIUIMBOM 10HI3YIOUOI pajialiii).

JlimpoumTy BIAITPalOTh OCHOBHY pOJb y PO3BUTKY 3aXHCHHX peakIii

Oprati3my, 30KpeMa cneyu@iuno2o KiimuHHo20 ma 2yMopanibHo20 iMyHimemy.. Y

3araJibHOMY, B OpraHi3M1 HasiBHI Hecneyugiuni ma cneyughiyuni 3axucHi Mexamizmu.
Koxen 13 Hux mnpencraBiaeHud krimuHHumu (OOYMOBIECHUMH KIITUHAMH) Ta
eymopanvHumu  (OOyMOBJIEHUMH  PO3UYMHEHHMH  PEYOBHHAMH)  PEAKITISIMH.
Hecrnenndiuai MexaHi3MH 3HEMIKOKYIOTh YC1 UYXOPiJHI Tina, crernudivyHi —
JIMIIE Ti, M0 YK€ HAaaXoawinu B opraHizMm. Creuudiudi MexaHi3Mu 0a3yroThCs Ha

BUOIPKOBUX XIMIYHHUX PEAKIISIX — IMYHHUX 8i0N08i0sX. AHmMuceHu — 1€ TIOTEHIIHHO

XBOpPOOOTBOPHI peuoBHHU (OakTepii, 4yXKOpiJHI OLIKM 1 1H.), MPU KOHTAKTI 3



SKAMHU B OpraHi3mi BUPOOJISIIOTbCS awmumina. Awmumina - 1ue crnenudivHi
3aXMCHI PEYOBUHH, 110 BUPOOJSIOTHCS B OPraHi3Mi MPU KOHTAKTI 3 aHTUI€HAMHU.
Ponb aHTUTIN BIAIrparoTh IMyHOTJIOOYMiHU TUTa3MH, AJISL 3aXUCTy TaKOX MAaloTh
BeIUKE 3HaueHHs JjgiMdorutu 13 crnenudivaumMu GyHKIisiMu. B pesymibTaTi
3B’13yBaHHS (POPMYETHCSI KOMIUIEKC aHTUT€H-aHTUTLIO, y IKOMY aHTHT€H BTpadae
MaTOJIOTIYHY aKTUBHICTbD.

Jlo pedoBHH, 10 3a0€3MEUYIOTh Hecneyupiunui cyMOPAIbHULL IMYyHImMem

HajleXaTh ‘npupoowni anmumina’ (YTBOPIOIOTHCA MPU KOHTAKTI 13 MPHUPOIHOIO

Mikpodioporo), 010K ai3oyum (TpurHidyye pict OakTepid 1 BIpycCiB), OLIOK
inmepgheporn (yTBOPIOETHCSA TICIS TOMAJAaHHSI Y KIITUHY J>KUBUX YA MEPTBUX
BipycCiB). Hecneyughiunuti xkaimunHutl iMyHimem 3a0e31edyeTbesi (HaromuTapHOIO
3IaTHICTIO TPAHYJIOIUTIB, MOHOIIUTIB, TPOMOOITUTIB 1 JIIM(OIIUTIB.

Cneyugiunuii eymopanvruti imyHimem oOyMOBJISHUNH aHTUTIIAMHU 10 OLJIKiB,
IO paHillie y>Ke HaAXoaAwiu B opranizM. O0ymMoBieHu# BiH QyHKIIOHYBaHHSIM B-
JTIMQOIUTIB, IO CKIAJAIOTh JIWIIEe HEBEIUKY YaCTUHY JIMQOIUTIB KpOBI.
Jlo3piBIIM, BOHM BHUXOIATH Y KpPOB 1 PO3HOCATHCS ii MOTOKOM Yy CEJIE3IHKY,
nmimparuyHi By3iu. [licns KOHTaKTy 3 aHTUTEHOM BOHU PO3MHOXKYIOTHCS, YACTHHA
MIEPETBOPIOETHCA Y KAIMUHU IMYHONIO2IYHOT nam simi, a YaCTUHA — Y NAA3MAmMUyHi
KIimuyHy, 110 OCIJalTh Yy JiMGAaTUYHUX BYy3JaX 1 BUPOOJISIIOTH aHTHUTLIA.
Cneyughiununi xnimunuuil imMyHimem OOYMOBIICHUH Ti€H0 YaCTHHOIO JIIM(OIIHTIB,
sIKa TIPOXOJUTH JO3PIBaHHS Yy BIJIOYKOBIN 3a5031 a00 mumyci. Ilicas mo3piBaHHA
yTBOpeHi T-MMQpOUUTH HAIXOMATh y KpPOB, CTAaHOBJISYM TEpPEBaXHY (pakilito
mimpouutiB. Ilicas KOHTAKTy 3 aHTUTEHOM YacTHHA IUX KIITHH 3B S3YEThCS 3
AHTUI'CHOM Ta pYyHHY€ WOro, a 4YacTuHa — IIEPETBOPIOETbCA Yy T-KaimuHu
IMYHONI02IYHOI nam "sami.

Tpombouumu.

TpomOoruT (KpoB’siHI TUTACTUHKH) - YTBOPEHHsS OBaJbHOI a00 Kpyriioi
dopmu, miamerpoMm 2-5 MKM, y JIOAUHMU O€3’sIepHi, TPUBATICTh XHUTTI — 5-11
nHiB. KimbkicTe TpomOomuTiB y KpoBi jJogauad B 1 mmi 200-400 Ttucsy. Jlus

TPOMOOITUTIB XapakTepHa 3[aTHICTh N0 adee3ii (MPWIKIMAHHS 10 CTIHOK CYIWH 3



YTBOPEHHSAM arperartiB), 3AaTHICTb J10 IEPEMIIIEHHS, Y4acTh y Mpolecax 3CiIaHHs
KpoBl. BoHu 3marHi 1o ¢aromurosy, 0epyTh y4yacTh y 3a0€3ME€UEHHI IMYHITETY.
VY TBOPIOIOTHCSI KPOB’sIH1 TUIACTHHKU B YEPBOHOMY KICTKOBOMY MO3KY 1 CEJIE€31HIII.
TpomOoruTH 3amobdiratoTh KpoBoTe4aM. BOHM BUIUISIFOTh PEUOBUHY (cepomonin),

sKa 3BY)KY€E CYIMHHU, a TAKOX MIABUIILY€E 3CiTaHHS KPOBI.

4. MexaHi3M 3ropTaHHsl KpOBI.

3cigaHHs KpOBi (eemoxoacynsyis) - Tepexili KpPoBI 3 pIAKOro CTaHy B
KenenogioHui 3rycTok. Lle 61070r1YHO BaXkIMBa 3aXMCHA PeakKlis OpraHi3my, 10
3anobirae kpoBoBTpaTaM. Ha wmicii mopaHeHHsi ApiOHOI CYJMHKH YTBOPIOETHCS
TPOMO - KPOB’SIHHIA 3TYCTOK, KM 3aKPUBAE i1 1 MPOXOAUTH 3yMMHKA KPOBOTEYI -
2cemocmas.

B 31m0poBoi nroauHN KPOB 13 APIOHUX CYAMH MEpPECcTaE TEKTH yxke uepe3 1-3
xB. le nepeunnuii cemocmasz maitxe mOBHICTIO 0OYMOBJIEHUH 3BYKEHHSM CYAMH 1
3aKYIOPKOIO iX arperaramMu TpomOomuTiB. He3BopoTHa arperaiiisi TpOMOOITUTIB,
00yMOBJIeHA JIi€10 TPOMOIHY, BIIOYBAETHCA Y X0l 8MOPUHHO20 2eMOCMA3) .

llepgunnuii 2emocmas pO3MOYMHAETHCS BHACHIOK aare3ii (MpUIMIAHHS)

TPOMOOITUTIB 70 BOJOKOH CIIOJYYHOI TKAaHWHHW, HASBHHUX 1O Kpasx paHu. [lpm
poMy 3 TpomOomwmTiB BuaUigeTbess ATD, AJI® Tta ceporonin. Ilig BmmBOM
CEpOTOHIHY B110YBa€ThCS 3BY)KCHHSI KPOBOHOCHHUX CYJIMH, BHACIIJIOK YOT'O MPOCBIT
panu 3MeHmyeTrhcs. AJID BUKIMKAaE arperaiiro TPOMOOIWTIB, BHACTIJOK HYOTO
BOHU ()OPMYIOTh IIIITLHUN TPOMO, SIKUIA 1 3aKPUBAE TIPOCBIT PaHHU.

Bmopunnuii cemocma3z Bkitodae y cebe ¢aszy 3ciiaHHs KpoBi. 3cigaHHs

KPOBI - CKJIaJHUI (pepMEeHTaTUBHUII MpolleCc, B IKOMY OepyTh yuyacTb 13 ¢akropis
3CijaHHs, BIACYTHICTh OyAb-SIKOTO 3 HUX MOPYIIYE MPOTIKAHHS I[OT'O IPOIIECY.
AJte CIIpOIIeHO 11eH Mpoliec MOKHA MPEJICTABUTH Yy BUTIISIAL 3-X (as:

® VIMGOPEeHHs MPOMOONIACIUHY,

® VIMGOPEeHHs MPOMOIHY;

® ymeopenus hiopuny.



TpomOormacTuH Moxe OyTH KpOB’sHOTO (13 TPOMOOIMTIB) Ta TKAHWUHHOTO
(13 TOWIKO/KEHUX KJITUH CYAWH 1 1HIIUX TKAHWH) MOXO/KeHHs. J[Jis yTBOpeHHs
KpPOB’SIHOT'O 1 TKAaHMHHOI'O TPOMOOIUIACTUHY HEOOX1/JHAa HASBHICTh LIJIOTO PSAY
dakTopiB Ta ioHiB Kaubiito. [Ipu mopymieHHI mporecy 3CilaHHsg (BIACYTHICTH
aatTuremodinbHoro (dakropa uym dakropa KpicTmaca) BUHUKAE 3aXBOPIOBAHHS
reMoiist - 3HMIKEHA TE€MOKOAryJIsIiHa 3/aTHICTh. ['eModiis mepeaaeTbes Mo
CIIaKOBOCTI.

Tpombonnacmun B3aeMoOAI€ 13 OLIKOM IUIa3MH KpoOB1 npompomdinom (0,-

. o . . . . 2+
rooyniH, 66800 Jla), sxkuil BHACIIJOK LBOro y NpHCYTHOCTI 1oHIB Ca
IIEPETBOPIOETbCA B mMpomOiH.  YTBOPEHUH mpom6bin PO3LIEIUIIOE MOJEKYITy

Qiopunocena (340000 Jla) nHa aBi cyOomuHuii. YTBOpeHI CyOOAMHHII

€JIIEKTPOCTATUYHO B3a€EMOJIIOTH Mk COOOIO 1, “3JMMAIOYUCEH”’, YTBOPIOIOTh HUTKHU

dubpun-nonivepy. lleii mporec BinbyBaeTbes y mpucyrHocti Ca®’, yrBOpeHid

nmojiiMep 1€ He JOCUTh MIIHUMA. 3akpilyieHHs 3B’S3KIB BiIOYBAa€ThCs Y

NPUCYTHOCT1 Qibpuncmabinizyiouo2o gaxmopa. Ilin BIIUBOM_mpombocmenina,

0 BHUIUIAETHCS 13 TPOMOOILMTIB, BIJOYBAETHCS CTHUCKAHHSA, YIIUIbHEHHS
(pempakuyis) yrBOpeHoro (¢iOpuHOBOro 3rycrky. Ilpm 1mpomy 13 HBOroO
BUTHUCKAETHCS cuposamka — 1ia3ma Kpoi 6e3 Giopuny.

[Topsin 3 cucremoro 3cilaHHS B KpOBI € cucmema aumu3cioauHs, siKa

3arnobirae BHyTPICYJIMHHOMY 3CI1IaHHIO KPOBI 1 3a0e31euye po3IIeryieHHsI TPOMO1B
y BUIAJIKY iX BUHUKHEHHS B KPOBOHOCHOMY pyCiIi. 3aBAsKdA Il CUCTEMI
TPOMOOYTBOPEHHSI HE TOLIUPIOETHCA 32 MEXKI MICIHA MOMIKOKEeHHS. [Ipu mpomy
posuierieHHs  (i0puHy 3IIACHIOETHCS (DEPMEHTOM  naasminom. Y TBOPHOETHCS

IUTa3MIH 32 JIONOMOTrOK TKAHMHHUX Ta KPOB’SIHUX aKMUeamopie HIa3MIiHO2EeHY.

[Tix ix BIUIMBOM BiOYBa€ThCSA NMEPETBOPEHHS TJIOOYIIIHY TUIa3MH _MIA3MIHO2EHY Y

NAA3MIH.

[caytoTh TipupoaHi aHTUKOATYNSHTH. CIOAM BIiTHOCUTBCS 2enapui, SKUN
YTBOPIOEThCST Oazodimamu B TmediHii (Big Tp. remap - TeEYiHKA), HIBHUH Yy
6azodinax. ['emapun nepemkomkae aii TpomOiny Ha ¢idpunoren (III cramis), a

TaKOX MPUTHIUYE akTUBHICTH TpoMmOorutactuny (Il craxmis). Kymapun — aHTaroHict



BiTaMiny K, sKuii HEOOXITHUI 111 YTBOPEHHS MPOTPOMOiHY. Jl0 aHTUKOATryJISIHTIB
HAJICKUTh 1 PpEYOBHUHA 13 CIMHU I1'IBOK — 2IpYOUH, 110 MEPEIIKOIXKAE JI1i TPOMOIHY
Ha (iOpuHoreH. Jlo pedoBWH, M0 3amo0IiraroTh 3CiMaHHIO, HAJIEKATh OKCAJIATH,
murparn, ELTA, siki 38’ s3ytors Ca®.

OTxe, B KPOBi ICHYIOTh OJIHOYACHO JIBI CUCTEMH 3CiTaHHS Ta aHTH3CIJaHHS.
B HopmMi BOHM 3HaxXoAATbCS B TEBHIM piBHOBa3l I 3amoOiraHHs
BHYTPICYAMHHOMY 3CiJJaHHIO KpoBi. Ll piBHOBara Moxke MOPYUIYBaTUCh TPHU
JCSIKUX 3aXBOPIOBAHHSX Ta TIOPAHEHHSX, a TaKOXX TMPH HEAJACKBATHUX MJIs

opranizMy ¢i3UYHUX HAaBAaHTAKCHHSX.

5. I'pynu kpoBi. IlepesnBanHsi KPOBi.

[lepenuBaHHs KPOBI Ma€ BENUYE3HE 3HAUCHHS JJIA 30€PEKEHHS JKUTTA MPHU
KPOBOBTpATAX 1 IPH IEIKUX 3aXBOPIOBAHHSX. BCTaHOBIIEHO, 1110 JIFOJAMHI HE MOXKHA
neperMBaTi KPOB TBapHWH, a00 HEBIJMOBIIHY KPOB 1HIIOI JIOJUHU, 00 B TAKOMY

BUIAJIKy BIiAOYBAEThCA a@2nomunayis - CKJICIOBAHHS EPUTPOILMTIB, IO MOXE

CIOPUYMHUTH CMepTh. KpoOB TmepenuBaioTh JHINE TMICHs TOTO, KOJIW BHUBYEHI
BJIACTUBOCT1 KpPOB1 Oonopa (TOro, XTO Ja€ KpoB) 1 peyunichma (KOMY
NEPEMBAIOTH).

[TouaTok mocmipkeHHS Tpym KpoBi OyB mokiaaenuid y 1901 p., konm
Jlanmmrelinep onuca cuctemy rpyn kpoBi ABO. 3a 1i€ro cuctemMoro KpoB BCiX
oA AUINTBCS Ha 4YOTHPU OCHOBHI TIpynu. ICHYBaHHS 4YOTUPBOX TPyl
MOSICHIOETBCS THM, 1110 B TUTa3Mi 3HAXOAAThCS aemomuninu (o0 1 B) - ckieroroui
pPEYOBHMHM (aHTHUTLIA, OLIKU 3 (Ppakiii Y-r100y1HIB), @ HA TOBEPXHI €PUTPOLIUTIB -

azcntomunozeny (A 1 B) - pedoBUHH, 5IKi CKJICIOIOTHCS (aHTUT€HM). ATTIOTHHAIlS

BIIOYBA€ETHCS 32 YMOBHU CITIBIAAIHHS .AIJIFOTUHIHIB 1 arJIlOTUHOT'€H1B, HAPUKJIIA] Ol
1A.
o] rpyna kpoBi (O, afy). EpuTtpountu He MaroTh arjJlOTHHOTCHIB, a TUIa3Ma
MICTUTh arIFOTUHIHU o1 f3 .
o [l rpymna (A, B). Epurpouutu Mictsth A, a mnazma - f3.

e [II rpyna (B, a ). Eputpouutu Mictsats B, a mia3ma - o.



¢ [V rpyna (AB, O). Eputpouutu micTsTh A 1 B, a miia3ma He Ma€ ariatOTHHIHIB.

Ha cydacHomy erari HaWKpaiiuM METOJIOM MEpeIMBaHHS KPOB1 BBaXKalOTh
aymompancgysito, TOOTO KOJIU PELMITIEHT 3a3Jajeriib 3amacae BJIacHY KpOB 1
BUCTYMA€E y SKOCTI MOHOpa. SIKIIO 1€ HEMOXXJIUBO, BBAKAETHCS JIOMYCTUMHUM
NepeJIMBaHHs KPOB1 OJTHIET 1 TI€T &K TPYIIH.

[Ipore 3a yMOB BIJACYTHOCTI KpOBI TpYNH, aHAJIOTIYHOI JO TPyHu
perumnieHTa, MOXHa BHKOHYBaTH MUKrpynoBe nepenuBaHHs. [Ipu mpomy ciin
KepyBaTUCh TMpaBWIaMU TIEpPEeIMBaHHS Ta TMEPEBIPATH KPOB HA CYMICHICTb.
Epurporutu 1 rpynu (O) He CKICIOIOTHCS HISIKUMU cupoBatkamMu. OTxe, KpoB |
Pyl MOXXHA TMEpeNuBaTU JIOASM BCiX Ipyn (YHIBEpCATIbHUM JTOHOP), OCKUIbKU
3HAYHO PO3BEJEHI ArVIIOTUHIHU HE OyAyTh CKJICIOBATH E€PUTPOLIMTH PELHUITIEHTA.
Toni, konmu B I rpyny moxxHa BiauTH auiue kpoB I rpynu. Jlrogam IV rpynu MmoxHa
MEPETUTH KPOB BCIX YOTHPHOX IpyIl (yHIBEpCATbHHUM PELUIIEHT), OCKIIBKA BOHA
He MicTuTh armoTuHiHIB. KpoB IV rpynu moxxHa nepenuBaTtu jmiie oM [V
rpynu. Jlrogsm 11 1 Il rpynu MokHa mepenuBaTv KpOB OAHOIMEHHOI Tpymu, a
takox KpoB | rpymu. Kpos II i III rpynu MoxHa miepenuBaTH JrOIsIM BiJIIMOBITHOL
rpynu, a Takox IV rpynu.

JIist KiHIKKA Ma€e 3Ha4Y€HHS TaKOK BU3HAYEHHs IPyN KPOB1 32 aHTUT'€HOM D -
Rh-dakTopom (pesyc-dakrop). Lleit armoTHHOTeH, MICTUTBHCS B epUTpoImTax 85%
monei (pe3yc-mo3utuBHA KpoB). Y 15% mronert pesyc-aktop BimcyTHIN (pe3yc
HeratuBHa KpoB). Lleit dakrop Bmnepe Binkputuit JlangmrelinepoM 1 Binepowm B
1940 p. B xpoBi maBn makak (Macacus resus). [Ipu BBenenni epurporutiB Rh+
nonopa Rh- perumnienTy, ocTaHHIi MOXK€ 3arMHYTH BHACIIOK T'€MOJIi3y HAaBITh
Ipyu  CYMICHIA TpyIi KpoBi JIOHOpa. ATJIIOTHHTIHM Yy pPe3yC-HEraTHBHOTO
pelLrITiEHTa YTBOPIOIOTHCA JIMIIE MICAS CEHCcHOUT3amii. TOOTO TEepIIoro
neperBaHHsI HOMY pe3yc-TIO3UTHBHOI KpoBi. ToMy MOBTOpHE MepenuBaHHS MOXKE

MPU3BECTH JI0 arJOTUHAIIT 1 CMEPT1 PELMITIEHTA.

6. 3minu B KpoBi npu M’A30Bill podoTi. Peryasinis cucremu KpoBsi.



[Ipu KOpOTKOUYACHIN IHTEHCUBHIN POOOTI 3pOCTa€ YUCIO epumpoyumis (110

9,5-6,0 MiH. B 1 MM ), a BMICT remorio0iny niaBuuryerbest Ha 10-15% (miorenHuit
€pUTPOLIMTO3) BHACIIIOK BUXOIY KpoBi 3 Aeno. [Ipu TpuBamiit inTeHCUBHIN poOOTI
YUCIIO EPUTPOLIUTIB  3MEHIIYETHCSA, 3POCTAE KUIBKICTh HE3pUIHX  (QopM
PETUKYJIONUTIB, 3HIKYETHCS KIUTBKICTh reMoriiobiny. [lpu BUCHaXIuBIil poOOTI
(OaraTomeHH1 BeIOrOHKHM) KUIbKICTh Hb Moke cranoButu Huxue 11 Mr% mno Cani.
[Ipu bOMy NIPUTHIYYETHCS KPOBOTBOPHA (PYHKIIiS, 1 BIIHOBHUHN TEPioj B TAKOMY
BUIAJIKY MOXKE TpUBATH 6-7 JHIB.

Oco0nMBO YyTIMBO pearyroTh Ha M’ SI30BY pOOOTY JIEMKOUUTH. B po3BUTKY
MIOT'€HHOTO JIEHKOIIMTO3Y CIOCTEPIraeThest Tpu (asmu.

1. Jlingpoyumapna (36ineurenns neiikormtie 10 10-12 tnc. B 1 mm® | a
mimporutiB 10 40-50%) HacTymae 3pa3y TICHS HEBEIUKUX KOPOTKOYaCHUX
G13MYHUX HaBaHTAXKEHb B PE3yJAbTaTi BUXOAY KpPOBI 3 JENm0 1 HAAXOIKCHHS
TiMOIUTIB 3 TIMGPATUIHUX 3aJ103.

2. Heiimpoginvha (KinbkicTb Jeiikomutis 3poctae 10 16-18 tuc. B 1 mm°®
BMICT HeUTpodiniB 30u1bmyeTbest 10 70-80%, 30UIbIIYETHCSA KUIBKICTh HE3PUIMX
dbopM - manMuKosAEpHUX 1 IOHMX) Hactynae uepe3 30-60 XBuiaMH michs
IHTEHCUBHOI Ta TPUBAJIOI POOOTH 1 € PE3YJIbTATOM CTUMYJISLIIT T€MOIOE3Y.

3. “Imokcuxayiting” HacTymae WICIHS HAAMIPHUX TpPUBAIHX (I3HUHUX
HaBaHTaxeHb. CrocTepiraeThcs JABa THNHM 1€l  ¢a3u: a) mnpu mepurin
(pereHepaTHBHil) 3arajbHE YHCIO JICMKOIUTIB 301IbITyeThCs 70 30-50 THC. B 1
MM°, 3pOCTA€ YHCIIO FOHHX i MATMYKOBUAHUX QOPM, @ KUIBKICTB JIiM(OLMTIB Magae
no 3-10%; 6) mpu apyriii (AereHepaTWBHIM) 3MEHLIYETbCS 3arajlbHe YHCIIO
JEUKOIUTIB, 3 SABIAIOTHCS JereHepaTuBHI (popmu JerkonuTiB. “IHTOKCHKaIIiHA”
daza TpuBaa, YMCIO 1 CKJIAJ JIEUKOIUTIB BIAHOBIIOETHCS JIMIIIE 32 JEKIbKa 0.

[Ipy  IHTEHCHBHIA M’A30BId  pOOOTI  CHOCTEPITa€TbCS  MIO2eHHUll

mpomboyumo3 - 30UTBIICHHS YHUCIa TPOMOOIMTIB B 2-5 pasiB, M0 MiABHUIILYE

3CiJIaHHS KPOBI.
[Ipu M’s30BiE  poOOTI  BEMMKOI  IHTEHCHBHOCTI  CIOCTEPITA€ThCSA

KOpPOTKOYaCHUH 3CYB peaKilii KpoBi B KHCIy CTOPOHY (KOMIIEHCOBaHUH anuao3) Ha



0,05-0,14%. Moxe cnoctepiratuch 3HWkeHHs pH  kpoBi 10 6,95
(IEKOMIIEHCOBaHMM alua03). 3CyB peakiii KpoBl B KUCIY CTOPOHY 3B’SI3aHUU 3
HarpoOMajKEHHSIM KHCIIOT, OCOOJIMBO MOJIOYHOi, KOHIICHTpAIlisf, SKOI 3pOCTa€e 0
190-250 mr/% 3amicth 10-20 mr/% B HOpMI. KiTBKICTH KpeaTHHY MOXE 3pOCTATH
Big 2,6-3,3 Mr% mo 6,4 mr%, cedoBuHu — Big 19-22 mr% mo 40 mr%, Moxe
CIIOCTEPIraTUCh 3HUKHEHHSI OKpeMUX (pakiiii iMyHOrJI00yIIiHIB, 110 MPU3BOIUTH
JI0 TIOTIpIICHHS IMYHITETY. MOXJIMBE 3MEHIIEHHSI BMICTY TJIIOKO3U Yy KPOBI (BiJ
110 mr% mo 50-40 mMr%).

[Ipu 1HTEHCHBHIM M’s30Bii pOOOTI MIJBUILYETHCS B’ A3KICTb KPOBI
BHACIIIJIOK BHUXOJY (OPMEHHUX €JIEMEHTIB 3 JEeNOo 1 3HA4YHUX BTPAT BOJU
OpTaHi3MOM, 110 3HAYHO YTPYIHIOE POOOTY cepIis.

TpuBami TpeHyBaHHS Ha BUTPUBAIICTh, OCOOJIMBO 3a 3MEHIIIEHOTO
aTMOC(EPHOT0 TUCKY, IPU3BOJIATH /10 30IBIIICHHS YHCIIa EPUTPOIUTIB Ta BMICTY Y
KpoBl TemorioOiny. Ilpu 1mbpoMy TakoX BiIOYBa€ThCS 3OUIBIIEHHS 00’ €My
UpKyI0r04oi kposi (20%).

Pecynayis cucmemu kposi MpoXoauTh JBOMA NUISIXamMu: 1) HEpPBOBUM, 2)

rymopaibHuM. Hepeosa cucmema__ 311ACHIOE pedIEKTOPHI TEePepO3NOAiIIbHI
peakiii, fKiI BIUIMBalOTb Ha 00’€M 1 CKJIaJ KpOBi, a TakoX BIUIMBAE Ha
KpOBOTBOpEHHA. LleHTpanbHO-HEPBOBA pETyJsllis 3AIMCHIOETHCS B OCHOBHOMY
gyepe3 TimorajaMyc, a TaKOXK 4Yepe3 IHII BereTaTHBHI HEPBOBI IeHTpH. Brummsu
rinorajgaMmyca 4Yepe3 CHMIIATUYHY CHUCTEMY CTHUMYJIOIOTh KPOBOTBOPEHHS
(MOCUITIOIOTh €pUTPOIIOE3), a Yepe3 MapacUMIAaTUYHY - TaJlbMYIOTh €pUTPOIIOE3.
HepBoBa cucrema BUsBISi€ TPSIMUN BIUIMB Ha MISUIBHICTH KICTKOBOTO MO3KY 1
OTrocepeIKOBaHUM yepe3 crnenudiyHui TyMOpPaIbHUN CTUMYJISITOP €pUTPOIIOE3Y -

epumponoeniun.

T'ymopanvua peeynayisi 3M1ACHIOETHCA Y€pe3 T€MOINOECTUHH (€PUTPOIOCTHH,
JEUKOMOETHH, TPOMOOIOETHH), a TaKOX pI3HI 3aJI03W BHYTPILIHBOI CEKperii.
Epurpomnoerun (a0o remomnoeTut, abo epuTPONOSTUYHUN CTUMYIIOIUHN (HaKTOp)
TOJIOBHUM YHWHOM YTBOPIOETHCS B HUPKAxX 1 MEHIIE - B MEYIHII Ta 1H. TKaHUHAX.

Konm xoumeHTparlisi epuTpoInuTIiB B KPOBI HEAOCTATHSA, TKAHWHHU BiT4yBalOTh



nedinuT KucHio (rimokcito). HemocTtaTHs KUTbKICTh KUCHIO B TKAHUHAX, OCOOJIUBO
B HHUpPKax TIOCWIIE YTBOPEHHS EPUTPONMOCTUHY. TakuM YHUHOM, KUIbKICTb
EPUTPOIUTIB B KPOB1 PETYIIOETHCS aBTOMATHYHO: YAM € OiIbIIa HEOOXITHICTh B
KHUCHI, TUM OUTHIIIE YUCIIO EPUTPOITUTIB, 1 HABITAKH.

[Ipu 3HIWKEHHI BMICTY JICHKOIIMTIB B KPOBI 3 SBISIFOTHCSA JIEHKOIIOETUHU
(rymMoOpaibHI ~ CTUMYJATOPH  JIEWKOLUTO3Y), SKI MACWIIOIOTH  YTBOPECHHS
IPaHyJISPHUX JEHKOIUTIB (TPaHYIOIUTOIOE3).

Llinogis. ANEHOKOPTHUKOTPONHUNA ab0 COMATOTPOIHUNA TOPMOH MOCHIIIOE
YTBOPEHHSI BCiX KICTKOBO-MO3KOBHUX e€JieMeHTIiB. IIpu 11boMy B KpOBi 3pocTae
KUIBKICTh €PUTPOLIUTIB 1 JEUKOIUTIB. [ akTUBAIlil epuTponoe3y rinodiz BUILISLE
e CcrHemlajdbHUM EpUTPONOETHYHHA TOPMOH. [JIFOKOKOPTHKOIAM CTUMYIIIOKOTH
YTBOPEHHS €PUTPOLIUTIB 1 TaIbMYIOTh - JTIM(OIIHTIB.

Haonupnuxu. ['rokoKopTHUKOI AN BIUIMBAIOTh Ha reMOII0Ee3,

MIHEPAJIIKOPTUKOII - HA 00’ €M HUPKYIIOI0YO0I KPOBi. AJIpeHaNiH 1 HOpaJpeHaIiH
PETYIIIOIOTH SIK TEMOIIOE3, TaK 1 00’ €M IUPKYITI0I0Y0i KPOBi.

Cmamesi 3an03u. YonoBidi TI JKIHOYI CTaTeBl TOPMOHHM MPOTHIIEKHO

BIUIMBAIOTh Ha KPOBOTBOPCHHs. BBe/eHHS jKiHKaM YOJIOBIYMX CTATEBHX TOPMOHIB
30UIbIIIye€ BMICT BCIX (DOPMEHHHMX €JIEMEHTIB B KpOBI, @ OCOOJHUBO KIJIbKICTh
EPUTPOLMTIB 1 TEMOIJIO01HY.

B perynsmii cuctemMu KpoBi Belnue3He 3HaUYCHHS Mae cese3inka. Bona 6epe
y4acTb B KPOBOTBOPEHHI (YTBOPIOIOTHCS TYT JIM(OIUTH 1 MOHOIUTH), B
nepepo3noAuI KpoBi (7ermo) Ta B po3maji crapux KITHH Kposi. [IpogykTn
po3naZy €pUTPOLUTIB CTUMYIIOIOTH epuTporioe3. s yTBOpeHHSI epUTPOLIMTIB

HeoOX11Hi 1mie BiTaMiHu B, 1 dosieBa kuciora.
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