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1. Cxnag Ta ocHOBHI QyHKUII KPOBi

O6’eMm KpoOBi1 B JOPOCIIOl JIOAWHU CTAaHOBUTH 6-8% wmacu Ttina (4-6 n). B
HOPMaJIbHUX YMOBax B CTaHI CHOKOK 4acThuHa KpoBi (40-50% Bciei macu)
UPKYJIIOE B CYAMHAX - YUPKYIIO04Ya Kpog, a pelliTa 3HaXOAWUThCA B JEINO -
O0enoHosana Kpos. JlemoHoBaHa KPOB 3HAXOIUTHCA B Kamiisipax cenesinku (16%),
nevyinku (20%) ta migmkipHoi KiiTkoBUHU (10%). IligBumieHHs TemiepaTypu
Tia, M’s30Ba poOOTa, CWIBHI eMOIlli (BUKHA aapeHalliHy) BUKIHUKAIOTh
30UIBIICHHS KUIBKOCTI HUPKYJI0I0UO01 KPOBI 32 PaXyHOK KPOBI 3 JIETIO.

Kpos cknadaemvca 3 naazmu i 3asuciux 6 Hil KIMuH - QOpMeHHux
enemenmis. Jlo (QopMEHHMX €JIeMEHTIB HaJleKaTh: YEPBOHI KPOB’SHI TUIBIA
(epumpoyumu), Oini KpOB’SHI TLIBLSA (Zetikoyumu) 1 KpOB’SHI IUIACTHHKH
(mpomboyumu). O6’em nazmu ckiagae 55-60% o6’emy kposi, pemra 40-45%
Hanexxatb (GOpPMEHHHM ejeMeHTaM. HailluMcenpHIMMU 13 HUX € EpPUTPOLUTH.
YactrHa 00°€My KpOBI, Ky 3aliMalOTh €PUTPOILIUTU, HAZHBAETHCS Yy BIACOTKaX
HA3UBAETHCS eemamokpumom. BiH cTaHOBUTH y 4OJNOBIKIB — 44-46 %, a y )K1HOK —
41-43 %.

VY moaunu wiazma kpoBi Mictuth 90-91% Boau 1 9-10% cyxoro 3anuiiky,
110 CKJIAJIA€ThCS 3 opeaniynux (OLIKU ma opeaniuHux cnouyKu HebiIKoeoi npupoou)
ma Heopeaniunux (coni) pedoBuH. [lepeBakHy 4YacTHHY CTaHOBJSATH OpTaHIYHI
CIOJIYKH, 1 Jiuie 6113bK0 1% - HeopraHiuHi.

VY nopocnux moaed Oinku ckianaroTb 6,6-8,2% mnazmu. HaliBaknmusimmi 3
HUX anvoyminu (0l 4,5%), enooyninu  (2,8-3,1%) 1 diOpunoren (Ouns
0,4%). Binxu naiazmuy MarOTh BEJIUKE 3HAUCHHS :

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

® IS TPAHCIOPTY PALY PEYOBHUH (aibOyMiHM): TOPMOHIB, OLIipyOiHY,
METaJIB, 1 1H.

JUTS T ATPUMAHHS KUCIIOTHO-TTY>)KHOI PIBHOBAary;

3a0€311euyIOTh TIEBHY B’ A3KICTh KPOBI;

CIPUSIOTH CTA0LI13a1lii KPOB1, MEPEIIKOPKAI0YU OC1TaHHIO €PUTPOIIUTIB,;
O0epyThb y4acTh B 3CiiaHHI KpoBi ((piOpuHOreH);

€ BOXKJIMBUMU (paKTOpaMu IMYHITETY (ramMa-riIo0ymmiHm).

3aranpHa KUIBKICTh HeOLIK06020 (3anuuikosozo) azomy B muasmi - 30-40
Mr%. [TonoBuHa ioro ckiagae cedoBuHa. Kpim TOro B mia3mi € 1e aMiHOKUCIIOTH,
MOJIIMENTHIM, CEY0Ba KUCI0Ta, KpeaTHH, KpeaTHHiH, aMiak. B 1mia3mi 3HaXoasThCs
e 06e3a30TUCTI opeaniuni peuosunu: rawoko3a (80-120mr% ado 4,44-6,66 MM) Ta
MostouHa kucnora (9-12 mr% a6o 0,33-0,78 MM).

MinepaiibHi pe4oBUHM KpOB1 ckiiaaoTh 0,9%. OCHOBHUMU 10HAMU MJIa3MU
KpOBI € Na’, K, Ca2+, M92+, PO,, HCOj; Ta in. MiHepaibHiI pEUYOBHUHHU TIa3MHU
CTBOPIOIOTH MEBHUN 0CMOMUUHULL MUCK.

Kpos, nimga i mrxanunna piouna YTBOPIOIOTb_SHYMPIUHE cepedosuiiie
opeawnizmy, M0 OMHBAE BCl KIITHHU 1 TKaHWHH Tita. BHyTpimmHe cepenoBuiie
XapaKTEPU3y€eThCsl CTAIUM CKIaJAOM 1 (I3UKO-XIMIYHUMM BJIACTUBOCTSIMH, WIO
MOCTITHO KOHTPOIIOETHCS 1 KOPEKTYEThCSI IEBHUMH OpTaHaMH IS 3a0e31eueHHS
BIJIHOCHO TMOCTIMHMX YMOB ICHYBaHHS KJITUH OpraHismy. [I[a gionocHa




cmabinbHiCMb  KOHYeHmpayii  po34yuHeHux pedosuHn, memnepamypu i pH

Hazueaecmuvca 2omeocmazom. TakuM YWHOM, KPOBI HAJIEKUTH BAXKIWBA POJIb Y

NiATPUMAaHHI TOMEOCTa3y BHYTPIIIHBOI'O CEPEAOBMINA HAIIOTO OpraHizmy. Y

bOMY 3B’SI3Ky BOHA BUKOHYE PSII (hYHKYI:

1. TIpancnopmuy dyukiito. KpoB nepeHocuTsh
1.1. ouxanvui eazu (KUCEHb Ta BYIJIEKUCIUN Ta3), BUKOHYIOUU OUXAAbHY

@yrkyiro. Kucenb epeHOCUTHCS BiJl JICTEHIB 10 OPTaHiB, a BYTJICKUCIHMA
ras - BiJ TKaHUH JI0 JIETE€HIB.

1.2. MOXWBHI PEUOBUHU: 2NIOKO3Y, AMIHOKUCIOMU, NOAINENMUOU, HCUpU,
GIMAaMiny, MIHEpaIbHi peyosuHU, BUKOHYIOUU mMpo@iuny @DyHKYiIO
(@pynxyiio scusnenns).

1.3. KpoB BUHOCHTH 3 TKaHUH KiHYyegi Npooykmu o0OMIiHy PEUYOBHH: aMiak,
CEUOBHHY, CEUYOBY KHUCJOTY Ta 1H., Kl MOTIM BHUIUISIOTHCS 3 OPraHi3My
HUPKaMHU, TTOTOBUMH 3aJI03aMU, JIETCHSIMU 1 KumedHukoM. lle nexxuts B
OCHOBI sudinbHol (exckepmopnoi) GyHKIIIIO KPOBI.

1.4. copmonu ma inwi 6OionociuHO-aKmMueHi PEYOBHHHM 1 TUM cCaMuUM Oepe
y4acThb B r'yMopalibHill perynsiii. Lle pecyramopna ¢pynxyis kposi.

1.5. 3aBasku Oe3nepepBHOMY PyXy 1 3HAYHINA TEIMIOEMKOCTI KPOB CHpUSIE
nepepo3noAiny menia B oprasismi. Lle mepmopeeyniooua ¢ynryis Kposi.

2. lomeocmamuuny ¢hynkyiro. KpoB Oepe yyacTb y miATpUMaHHI romeocTasy (
MiATPUMAaHHS ~ BOJHO-COJIbOBOTO  OaJlaHCy KHCIOTHO-TY)KHOI pIBHOBAarw,
KOHIICHTPAIII1 TJIFOKO3H 1 1H.).

3. 3axucny ¢ynxyiro. 115 QyHKIIST BUKOHYETHCS PI3HUMH CKJIAJIOBUMH KPOBI, SIKi
3a0€3MeuyoTh  3HEMIKO/KEHHSI 30YJHUKIB 3aXBOPIOBAHb Ta YY>KOPIIHUX
OUIKIB, TOOTO piounnuu I Krimuunuti imyHimem. Jlo 3axucHoi (QyHKIIT
HAJIECKUTh TAKOXK CHUCTEMa 3Ci0amnHs, IO 3amo0ira€c BUHUKHEHHIO BEIUKHUX
BTpaT KPOBI NPU MOMIKOKEHHSIX CYAHH.

2. ®i3uKo-xiMiyHi BJIaCTHBOCTiI KPOBI.

Ilumoma saza xposi moauau gopiBaioe 1,050-1,060 r/mn. Bona 3amexuTs B
OCHOBHOMY BiJ] KUIBKOCTI €pUTPOLMTIB a00 KITBKOCTI T€MOIJIO0IHY, SKUH B HHUX
MmicTtuThed. [IuToma Bara 3pocTae micisi BTpaTH BOJU OPraHi3MOM 1 3MEHIIYEThCS
npu BTpaTi KpoBi. KpoB Moe BmacTuBOCTI cycreHsii, ToOOTO B HOpMi (opmeHi
€JIEMEHTH 3HAXO/AThCS Y 3pIBHOBAKEHOMY CTaHI.

B’a3zxicmb kposi 3yMOBIIEHAa BHYTPIIIHIM TEPTSIM MpHU MepeMillieHHl. Ko
B’S3KICTh BOAW NMPUNHATH 3a OJMHUINO, TO B’SA3KICTh IUIa3MHM JIOpiBHIOE 1,7-2,2, a
B’S3KICTh LUIbHOI KpoBi Ou1s1 5,0. B’sA3KiCTh 3a71€XUTh B OCHOBHOMY B1J1 KUIBKOCTI
EpUTPOIMTIB 1 MEHIIIE - BiJl CKIaAy Tuta3Mu. TpuBana podoTa cepelHbOi BaXKOCTI
3HIIKYE B’SI3KICTh KPOBI, @ BaXKKa poOOTa MiABUILYE Ti.

Peaxyia _xposi _(pH) 3anexutbh Bia KoHmeHTpauii Boxsesux (H') i
rigpokcuibHuX (OH) ioHiB. TlokasHuk akTuBHOI peakiii (pH) aprepianbHOi KpoBi
- 7,4; pH Benosnoi - 7,35 (OunbIIMii BMICT BYTJIEKUCIOTH). Di310I0TUHI TPOIECH
Ta O10XIMIYHI peakilii ONTHUMaJIbHO MPOTIKAIOTh NpH mneBHINW BenwuuHi pH. pH
HIATPUMYETHCSA B OPraHi3Mi Ha JJOCUThH CTIHKOMY piBHI 32 PaXyHOK:

e OydepHUX CUCTEeM PiANH BHYTPINTHBOTO CEPEIOBUIIA Ta TKAHUH




® BUJIUICHHS BYIJIEKUCIIOTO a3y JereHsMu

® BUJIUICHHS KUCIIOT YU 3aTPUMKH OCHOB HUPKaMHU.

bydepni  BmactMBOCTI  MalwTh  PO3UYMHM, SIKI  MICTATH  CJIA0OKy
(MasiogucoliiioBaHy) KHCIOTY Ta ii ClUlb, YTBOPEHY CHJIBHOK OCHOBOMW. Ilpu
JI0JTaBaHHI JI0 TaKOr0 PO3YMHY KHUCIOTH abo nyry pH  3MiHIOETBCS Malo.
Jlo bygepHux cucmem Kkpogi HanexaTh: KapboonamHa (BYriJibHaA KHCJIOTa -
JBOBYTJICKUCIUNA HATpid 1 Kamii), ¢gocghamna (OMHOOCHOBHHM - ITBOOCHOBHUU
dbochopHokucuil HATpiN), OinKkie Kposi;, ecemoznobinoga. Ilpubnuzno 75%
O0ydepHoi 31aTHOCTI KPOB1 3yMOBJIEHO T€MOTJI001HOM.

VY Bumanky kpOoHaTHOT OydepHOi cHUCTeMHM aHIOHM CHJIBHOI KHCJIOTH
BUTICHSIIOTh aHIOH BYT'UIbHOT KHUCJIOTH 13 CHIOJYK 3 HATpieM uu KajieM. [Ipu npomy
YTBOPIOETHCS BUIbHA BYTUIbHA KHCJIOTA, WIO0 TMiJ BIUIMBOM  (EPMEHTY
Kapboaneiopaszu po3NaaeTbes 10 BOAM 1 BYIJICKUCIIOTO Ta3y, KU BUATSETHCS Y
nereHsix. OCHOBU 3’€HYIOTHCS 3 BYT'UIBHOIO KHCIIOTOIO, YTBOPIOIOUM KapOOHATH.
B o06ox Bumamkax 3cyB pH Biacyrtniil. Kommonentu ¢ocdatHoix OydepHoi
CUCTEMHU MAIOTh Pi3HI BJACTUBOCTI — CJIA0KOi KUCIOTH 4YM CJIa0KOi OCHOBU. Tomy
KHUCJIOTH YM JIYTH B3a€MOJIIIOTH 13 HUMU 33 He3MiHHOTO pH.

Ak mpaBwiio, B OpraHi3Mi YTBOPIOETHCA OUIbIIE KHUCIOT (HAIp. MOJOYHA
KHUCIO0TA), HIX JIyriB. ToMy 3amacu Jy>KHUX PEYOBHMH y KpOB1 (B OCHOBHOMY L€
coimi cnabKMX KHMCIOT) 0araToKpaTHO IEPEBMINYIOTh 3amacd KHCIOT. IX e
HA3UBAIOTh  JIYJCHUM pe3ep8oM Kposi. BUMIPIOIOTH III pe3epBU Yy KIIBKOCTI
BYTJIEKHUCIIOTO Ta3y, skuili Moxke Oytu 3B’si3anmii 100 mur kpoBi 6e3 3cyBy HOro
HAIPYKEHHS.

He 3Baxatoun Ha HasBHICTH Oy(epHHX CUCTEM IpPH JIEAKUX (i310J0rTUHUX,
a 0COOJIMBO MATOJIOTIYHUX CTaHaX CIOCTEPITaEThCS 3CYB aKTUBHOI PEaKIlii B KUCIY
CTOPOHY (ayuoo3) 1 3CyB y JIyXKHY CTOpPOHY (anxkanos). KpaitHiMu Mexamu €
Benuunan 7,0-7,8. binbiii 3pyIeHHs MOXKYTh PUBECTH 10 BAXKKUX MATOJIOT1H 1 10
cmepti. Tpuane 3mimenns pH y mogunu HaBith Ha 0,1-0,2 B mopiBHSHHI 3
HOPMOIO MOK€ OyTu 3ryOHWM st opradimy. Ciig 3a3Hayuu, MO0 Mia 4ac
b13uYHUX HaBaHTaXEeHb pH KpoB1 MOXe 3HMKYBATHUCH 10 6,9-6,8.

Ocvmomuynuti _ma oHkomuyHuu muck.  MiHepagbHl PEYOBUHH KpPOBI
ckinanarTs 0,9%. ®izionoriyuHe 3HAYCHHS COJBOBOTO CKJIQJAy MAa€ BEIIMYE3HE
3Ha4YeHHs M4 : 1) miATpUMaHHS BiTHOCHO MOCTIHHOIO OCMOTUYHOTO THUCKY KPOBI;
2) migrpumanHs pH kpoBi; 3) 0OMiHy pedoBUH 1 4) cCTaHy KOJIOTTIB.

OcmomuyHuti _muck - 1€ CWia, 00 3YMOBJIIOE pyX BOJU uepes
HaAmBIPOHUKHY MeMOpaHy. MiHepanbHl pEYOBMHU IUIa3MH (B OCHOBHOMY
XJIOPDUCTHI HATpii) CTBOPIOIOTH NIeBHUN ocmomuynuti muck. (7,3 atm., 5600 mm.
pT. CT.), IO € BAXJIUBUM Il 30€peXeHHs LUNCHOCTI epurpouutis. IlTyuHi
pO3YMHM,  SKI  MalOTh  OJIHAKOBUH 3  KPOB'IF0  OCMOTHYHHM  THUCK
HAa3WBAIOTHCA [30MOHIYHUMY. [30TOHIYHUM NJISl IIOJIMHU Ta TETUIOKPOBHUX TBApUH
€ 0,9% poszuna NaCl (¢pizionoriyauii pozunH). Po3umHu, siKi MarOTh OUTBIINN
OCMOTUYHUN THUCK, HIK KpPOB, HA3UBAIOTHCS 2inepmoHiyHuMU, a MEHIIUN -
einomoniunumuy. Pi3ki KOTMBaHHS OCMOTUYHOT'O TUCKY B TKAaHMHAX MPUBOAMTH O
MOPYIICHHS iX JISUIBHOCTI 1 HaBITh 110 3aruOenmi. CTanmicTh OCMOTHYHOT'O THCKY
30epirae HUTICHICTb €PUTPOLIUTIB.




Oco06nuBe 3HAYEHHS IS MIATPUMAHHSI OCMOTHYHOIO THUCKY MAa€ CTalliCTh
OinkoBoro ckiany miazMu. OCMOTHYHHI THCK, IO 3aJICKUTh BiJl OLIKIB B IUIa3Mi,
Ha3UBA€TbCsl onkomuunum 1 ckiagae 1/20-1/30  arm. (30-35MM  pT.CT.).
OHKOTHMYHUHN THUCK Ma€ BaXXJIMBE 3HAUCHHS JIJIS MIPOLIECiB (PUIBTpAIlil Ta PO3MOILTY
BOJAM MDK KpOB’I0 Ta TKAaHMHAMH OpraHi3amy. biiku, MOTriIMHaIO4YU BOMY,
3aTPUMYIOTh 1I BCEpeAUHI CYAMHHOI cucTeMU. [Ipu MOMIKOIkKEeHHI HUPOK OLIOK
3 SIBJISIETHCS B CEUl, MaJa€ OHKOTHYHUM THUCK KPOBI 1 B XBOPOI JIIOJAMHN BUHUKAIOTh
HaOpsaku. Taki 3MIHM JEKONM CIHOCTEPIraroThCA Yy CHOPTCMEHIB Npu Oiry Ha
HAJUTOBI'1 JUCTAHI].

Ha xonuBaHHS OCMOTHMYHOIO THCKY IUIa3MH KpPOBI OCOOJMBO YYTJIMBO
pearyroTh epUTPOLUTH. B TINOTOHIYHMX pO3YMHAX BOAA BXOAHUTH BCEPEAUHY
EpUTPOIUTIB, BOHM HAOPSKAIOTH 1 TpICKalOTh. BinOyBaeThcsi pylHYBaHHS
abo cemoniz eputrpouutiB. [Ipu xouunenrtpamii coneit Huwxkue 0,44% OTPpUMYIOTH
pPO3YMH TeMOrJIoOiHy y BOAl (JlakoBa KpoB). B TimepTOHIYHMX po3uMHAX BOJA
BUXOJIUTh 3 €PUTPOLIUTIB, BOHU 3MOPILYIOThCS 1 pylHYIOThCS. [lpu He3HaUHOMY
KOJIUBaHHI OCMOTHYHOT'O THCKY EPUTPOLIMTH BOJOMIIOTH 3JaTHICTIO 30epiratu
IIUTICHICTH CBOET CTPYKTYPH - OCMOMUYHOI CMIUIKICMIO a0 pe3ucmeHmHicmio.

KpiM 0CMOTHYHOrO ICHYIOTH 1HILI BUJIA TEMOJII3Y:

e XIMIYHUN (pyHHYBaHHS €pUTPOLUTIB MiA BIUIMBOM XJopodopmy, edipy

Ta 1H. XIMIYHUX YMHHHKIB Ta OTPYT);

e MexaHIYHUH (IpH CTPYIIYBaHHI 1 T.1.);

® TepMiuHUH (MMO3MIHHE 3aMOPOKYBAHHS 1 BIITAlOBaHHS KPOBI);

e (izionoriyHui (MPOXOAUTH OCTIMHO B CEJIE31HIII Ta MEYIHIII).

3. Diziosorisi popMeHUX eJiIeMEeHTIB KPOBI.

Jlo dopmMeHHX e€leMEHTIB HajekaTh: YEpPBOHI KpPOB’SHI  TUIBISA
(epumpoyumu), O KpOB’SHI TUTBLSA (Zetikoyumu) 1 KpOB’SHI IUIACTHHKH
(mpombouumu).

Epumpoyumu. (4epBOH1 KpOB’siHI TUIbI) — HAWUOUIBIN YuCIeHHI (hOpMeHI
€IeMEHTH. Y 4YOJIOBIKIB B |1 MKI KpOBI MICTUTBCS B CEPEIHBOMY 5 MIIH.
EpPUTPOILINTIB, Y KIHOK - 4,5 MiTH. 30UIbIIEHHS KIJTLKOCT1 €PUTPOIIUTIB Y KPOBI Ma€
Ha3BYy epumpoyumos, a 3MEHIICHHA — epumponeHis abo auemia. KimbkicTb
EpUTPOIUTIB Y KPOBI BU3HAUAIOTh IUISIXOM MIApaxyHKy y kamepi ['opsieBa, Ta 3a
JIOTIOMOT'0I0  aBTOMATHUYHUX TMPWIAIB, IO PEECTPYIOTh CBITJIIONOTIMHAHHSA
CycTeH3ii i 3MiHy Omopy y TpyOIll Py MPOXOHKEHH1 Yepe3 Hel epUTPOIIUTIB.

dopMma epuTpouuTa JOPOCIIOl JOJUHY - IBOBBITHYTUM TUCK, NiaMeTp - /-8
MKM, SIpO BIJCYTHE, IUTOIUIa3Ma OJHOpIAHA, MICTUTh Temornooin. dopma
epuTpoImTa 3a0e3neuye OUIBILY MOBEPXHIO JUIsi KOHTAKTY 3 AUXaTbHUMU ra3zamMu
(3arajipHa omia ycix epurpouutis — 3600 M%) Ta OUTBIITY 3aTHICTH A0 3BOPOTHOL
nedopmallii mpu MPOXOKEHH1 Yepe3 BY3bKI 31rHYTI Kanuisipu. B Mipy crapinus
KJITUH IUIACTUYHICTh E€PUTPOLIMTIB 3MEHUIYETHCS, IO € OJHIEI0 3 MPUYUH iX
PYHHYBaHHS.

Xo4a KJIITUHH KPOBI Y HOPMI 3HAXOJAThCS y CTaHI CYCIIeH31i, MpoTe Mpu
BIJICTOIOBaHHI y TpoOipIll YU mpH HeHTpuyryBaHHi pOpMeHHI eTeMEHTH, TUTOMa
Bara SIKMX BHINA, OCial0Th Ha AHO mpoOipku. [Ipu npomy 3Bepxy GopMmyeThcs




TOHKUW >OBTYBaTHUH NPOLIAPOK IUIa3MHU, HWXK4YE€ — OUIMA mIap JEHKOIUTIB 1
HallHWKY€ — TOBCTUW UEpPBOHYBATHUH map epuTpouutiB. Lle sBuie mokmageHe B
OCHOBY BU3HaueHHA [[/OF — MIBUAKOCTI OCIJJaHHSI €PUTPOLIMTIB, sIKa Y YOJIOBIKIB Y
HOpPMi CTaHOBHUTH 4-6 Mm/rox, a y xiHOK — 6-10 mm/rox. Ha meit moka3Huk
BIUTMBa€E (DYHKIIIOHAJTILHUNM CTaH OpraHi3My. 30KpeMa, MpHU 3amajbHUX MpoIlecax
IIOE 3pocrae, a mnocwieHi (I3UYHI HABAHTAXKEHHS CYNPOBOIKYIOTHCS
3menmeHHsM [HIOE.

Eputrporuti  yTBOPIOIOTHCS B YEPBOHOMY KICTKOBOMY MO3KY TUIOCKHX
KICTOK (xpeO1i, rpyauHa, pedpa). Jas uporo HeoOxigHi Bitaminu Bi, 1 ¢omieBa
kucnotra. Hespini epurpouuTd MaroTh SApo 1 Ha3. perukyionuramu. llpu
J03piBaHHI AAPO 3HMUKAE, IUTOIJIA3Ma 3alOBHIOETHCS AMXAIbHUM ITITMEHTOM -
remorsiio0inom (Hb), mo ckmamae 95% cyxoi peuoBunu epurpouuTa. Jlo3pini
EpUTPOLUTH LUPKYIIOITH B KpoBi 100-120 nHIB 1 pyHHYIOTBCS KJIITHHAMU
PETUKYJIO-€HAOTENIaTIbHOI CHUCTEMH TIIEUIHKH, CEJE31HKH Ta KICTKOBOI'O MO3KY.
Kpim nporo, Oyap-sika iHIIA TKAaHUHA 37]aTHA pYWHYBATH KPOB’sIH1 TUTBIIA, TIPO 11O
CBITYUTH 3HUKHEHHS “‘CHHIIIB” (MIAIIKIPHUX KPOBOBHJIUBIB).

Eputporuti BUKOHYIOTH KiJIbKa (DYHKYil: TPAHCIIOPT Tra3iB, MIATPUMAaHHS
pH KpoBi, ydacTb y BOAHO-COJIbOBOMY OOMIHI Ta B PI3HUX (PEPMEHTATUBHUX
npoliecax po3ueryieHHs OUIKIB, )KUPIB 1 BYTJIEBO/IIB.

OCHOBHOIO (YHKIIIEI0O EPUTPOIUTIB € TPAHCIOPT Ta3iB — KHUCHIO Ta
BYTJIEKUCIIOro ra3y. Lo ¢yHKIiI0 BOHM BUKOHYIOTH 3aBJISIKH HasBHOCTI MIrMEHTY
2cemoe2nobiny. B cepenHbOMy y KpPOBI JIOpPOCIIOi JIOAMHU MicTuUThes 140-158 r/n
remoryiodiny (14%, 7-8,1 MM, 70-82 ommauni no Cami). KiTbKiCTh TeMOTIIO0IHY
BU3Ha4alOTh MerogoMm Caini 3a CBITJIONOIVIMHAHHAM  CTa0UIbHOI  (popmu
reMorio0iHy, METOAOM KOJOPUMETPii 3a KOIbOPOBUM ITOKAa3HUKOM, 3a pIiBHEM
3aJri3a y KpoBi, UM 3a 3JaTHICTIO KpoBi rorymHaTa O,.

L'emo2n06in 3B’s13y€ KUCEHb 1 Oepe y4acTh B TPAHCIIOPTi BYTJICKHUCIIOTO Tasy.
I'emorno6in (MB 68000) cknamaetbest 3 O11Ka TI00iHY 1 YOTHPHOX MOJIEKYJT TeMa.
Mornekyna reMa MICTUTh aToM 3aji3a 1 Mae€ 3JaTHICTh TNPUETHYBATH Ta
BI'€IHYBAaTH MOJIEKYJIY KHCHIO. ['eMornoOiH, SKHil NpuegHAB KHUCEHb
HePETBOPIOETHCS B okcucemoenobin (HbO,), meit mporec Mae Ha3BY oxcueeHayii.
Oxkcuremoryio0oiH BiJila€ KHUCEHb B TKAaHWHAX 1 MEPETBOPIOETHCA Y BIOHOBICHUU
abo _peoykosanuti 2emoenodin (Hb), skuii me Ha3UBAIOTh 0e30KCUeMO2TN0DIHOM. .
[Ipouiec 1eil Ha3uMBaeTbCA NE€30KCUTEHaIll€l0. B TkaHMHAX reMorjio0iH MpUETHYE
BYTJICKUCIIUHI Ta3 1 IEPETBOPOEThCS HA kapbocemoznooin (HbCO,). Ilpu nbomy BiH
Jemo 3MiHI€e KoJip. OKCUreMoriiobiH XapaKTepU3yeTbesl SICKPABO-YEPBOHUM
3a0apBJICHHM, SIK€ BH3HAYa€ KOJIpP apTeplaibHOIX KPOBI, a JE30KCUT'€MOTJI00IH —
TEMHIIIOTO KOJhOPY, IO BIJAIMOBI/a€ BEHO3HINM KpoBi. Pi3HuI y 3abapBiieHHI
reMOTrJIO0IHY 1 OKCHUTeMOrjo0iHy € OCHOBOIKO JIJIi BUBYECHHS HACHYEHOCTI KPOBI
KUCHEM — OKCU2eMOMEmPpIi.

B pesynbTaTi OTpy€HHS CUJIBHUMM OKHMCIIOBa4aMH (aHUIIH, TIepMaHTaHrar
KaJIif0) MOXKYTh YTBOPIOBATUCH JOCUThH CTIlKa CIIONyKa - memeemoenooin (MetHb)
KOPUYHEBOTO KOJIhOpy. Ilpu OTpyeHHI OKHMCOM BYyTJIEHIO (YaJHUM Ta30M)
YTBOPIOEThCST  kKapboxcueemoenooin (HbCO,). s cmonmyka y 150-300 pasis
ctiiikimra, Hik HbO, 1 He 31aTHA TpaHCTOPTYBAaTHU KHUCEHb. ToMy AOMIIIIKa HaBITh




0,1% uanHoro rasy Bene A0 3B’si3yBaHHA 80% remMoriiodiHy, € HeOe3MeKOw s
KUTTS. Yaguuii Ta3 MICTUTBCS B Ta3ax MICBKOTO CepeIoBHUINA (TPaHCIIOPT,
MMPUEMCTBA 31 MIKIJTMBUM BUPOOHUIITBOM ), TUMI1 CUTapPET.

KinpkicTh epUTPOLUTIB 1 TEMOTJ00iHy MOXE 3MIHIOBATUCH MiJl BIUTUBOM
30BHIMIHIX (akTopiB (aTMOChEpHUN THCK, KIIMAT 1 1H.), CHCTEMaTUYHUX 3aHATh
CHOPTOM. Y CHOPTCMEHIB YacTO PEECTPYETHCS MIJBUIIEHUN BMICT €pUTPOLUTIB (6
MJTH Y MKJ) Ta TemMornno0iny. Came KUTbKICTh TeMOTJI00iHY OOYMOBIIOE KUCHe8Y
eEMKIcmb Kpogi, TOOTO KUIbKICTh KHUCHIO, SIKY 3JaTHa 3B’S3aTH KPOB JIIOJHMHU.
Kucuesa emkicte 100 mit kpoBi, 1o MicTuTh 14% remorno0iny ctraHoBuTh 20 mi
KHUCHIO.

Kpim Toro, B ckeimeTHux m’si3aXx Ta Ceplll € 1€ M S30BUNA T'eMOINIOOIH -
Mi02100iH, SKUW BIAITpae Ba)JIMBY pOJb B 3a0€3MEUEHHI KUCHEM MPAIFOI0UUX
M’ SI31B.

Jletikoyumu.

JletikouuTu a60 611 KPOB’sIH1 TUIBIA BIAITPAIOTh BAXKIUBY POJIb B 3aXUCHUX
mpoliecax B opraHizmi. Y HUX HasBHI PO 1 MUTOTUIa3Ma, )KUBYTH Big 2-4 mo 12-15
naHiB. KinbkicTh JIeMKOIUTIB B 1 MKJI KpOB1 JIOPOCIIOi JIOAWHU - 6-8 THC, 114
KUIbKICTh KOJMBAETHCS Yy 3aJIEKHOCTI BiJl Yacy JI00M 1 (PYyHKIIOHAIBHOTO CTaHy
opraHizMy. 30UIBIIEHHS iX KUTbKOCT1 HA3UBAETHCS JIEUKOUUMO30M , @ SMCHIIICHHS -
JIeUKONEHIETO.

["onoBHI (yHKIIT TEHKOLNTIB:

® (¢pacoyumos — NOTIMHAHHS UYKOPITHUX YaCTOYOK;

® Jianedes - 31aTHICTb 10 aMeOOITHOTO PYXY;

® MPOAYKIIS aHMUmin;

® 3HEMIKO/KEHHS 1 BUIaJIEHHS TOKCHUHIB OLUTKOBOI IPUPOIH.

JIeWKOUUTH MOALISIOTHCSA HA JBI BEJUKI Ipynu: 3eprucmi (epanyioyumu) i
nesepuucmi (aepanyioyumu).

3eprucmi (70-75% Bix ycix JIGHKOIMTIB) B CBOKO Uepry MOAUISIOTHCS HA TPH
OiATPYIH, B 3aJI€KHOCTI BiJl OapBHUKA, SKUM BOHU 3a0apBIIOIOTHCS:

Eosunoginu (2-4% BCiX JIEWKOUUTIB) 3a0apBIIOIOTHCS KHCIUMHU (dapdamu
(eo3uH - poxeBuil). BOHM 3HENIKOIKYIOTH TOKCHHHM OIJTKOBOTO ITOXO/KCHHS
(rmMcTHA 1HBA3is, ajepriuHi 3aXBOPIOBaHHS). 3O0UIBLICHHS YWCIAa €03WHO]LIIB
(6imbIie 6%) - eozunoinis.

basoginu  (0,5-1%) ¢bapOyroThcss OCHOBHUMH  OapBHUKAMU  (CHHI).
[Iporomnazma Mae TpaHyi, 10 MICTATh 2enapuH, KK 3amoodirae 3ciJaHHIO KPOBI.
[X KiIbKICTh 3MIHIOETBCS JIMIIE HPHM TSHKKUX MATOJONYHMX MPOLECaX. y iX
IpaHyJIaxX TaKOX MICTUTLCS 2icmamiH, MO BUKIUKAE PO3IIUPEHHS CYIWH, CTa3M
OpoHX1B, CBEpOJISTUY BUCHUIIKY.

Hetuimpoginu (65-70% Bcix JielkonutiB) ¢GapOyOThCs HEUTpATLHUMHU
OapBHUKaMU (poxeBO-(ioneToBi). OcHOBHA X QYHKIS - pacoyumos 1 uoileHHsA
anmumin. DPacoyumoz (Big Tp. ¢aro - TMOXKUpaAKW) - SBHUIIEC BIAKPUTE
[.I.LMeuHIKOBHM - 1€ 3JaTHICTh JO 3aXOIUICHHS 1 3HEIIKOMKEHHs OakTepii. OauH
JEHKOUUT 3AaTHUU 3axonmutu 10 15-20 Oaktepiii. BuninawoTe kinbka (opMm
HEHTpOdTIB:




e toHi (0-1%);

e nannukosaepHi (3-5%)

e 3pimi, cerMeHTosiaepHi Henrpodimu (50-70%) 3maTHI BUKOHYBATH CBOI

GyHKITII.

Heititpodinu cTaHOBIATH HAWBaXUIMBIIIMKA — €JIEMEHT Hecnenu(iaHoro
3aXUCTy Opra”izMy. BoHM HaKOMUYYIOTHCS y MICISIX TOIIKOKEHHS TKAaHUH YU
NPOHUKHEHHS MIKpOOPIaHi3MiB Ta 3HEIIKOIKYIOTh iX.

Jlo aepanynoyumis HanexXatb

e MoHo1uTH (6-8%)

e gimdonutu (25-30%).

Monoyumu - 1ue Tiraarceki (Qaromutyroui KITHHU. [lpu po3BUTKY
3amajieHHsT BOHHU JIONOMararoTh HedTpodinam. 3O0LIbIICHHS 4YWCIa MOHOIIUTIB
(6impmre 10%) - monoyumos.

Jlivpoyumu pPO3BUBAIOTHCS MEPEBAKHO B JIIMGPATUYHUX BY3JIAX, a TAKOXK
YacTKOBO B THUMYCI, CeJe3iHll 1 OepyTh ydacTb y (OpPMYBaHHI IMYHITETY.
36inpmeHds yucia JiMdorutie (Outbmre 40%) - zimgoyumos. 3MEHIICHHS YUCIa
TiMGOLUTIB - 1imghonenia (MOKe PO3BUBATUCH M1/l BIUIMBOM 10HI3YIOUOI pajialii).

JlimpouuTH BIAIrparOTh OCHOBHY pOJb Y PO3BUTKY 3aXHUCHUX pEaKIIii
Oprati3my, 30KpeMa cneyu@iuno2o KiimuHHo20 ma cyMopailbHo2o imynimemy.. Y
3arajibHOMY, B OpraHi3M1 HasiBHI Hecneyugiuni ma cneyughiyuni 3axucHi Mexanizmu.
Koxen 13 Hux mnpexacraBieHuil xuimuuuumu (OOYMOBICHHMMH KIITHHAMH) Ta
eymopanvhumu  (OOYMOBIIEHUMH  PO3UMHEHUMH  PEUOBHHAMH)  PEAKIIisIMHU.
Hecnemudiuai MexaHi3MH 3HEHMIKOKYIOTh YC1 YYXKOpITHI Tija, cnerudiuni —
JUIIE Ti, O YK€ HaAXOAWIu B opraHizM. Crnenudiuai MexaHi3Mu 0a3yroThCsl Ha
BUOIPKOBUX XIMIYHUX PEAKLISIX — IMYHHUX 8i0n08i0sAX. AHmueenu — 1€ OTEHU1HHO
XBOPOOOTBOPHI peyoBUHU (OakTepii, YyKOpiAHI OLIKMA 1 1H.), MPU KOHTAKTI 3
SKAMHU B OpraHi3mi BHUPOOJISIIOTBCS awmumina. Awmumina - ue cnenudiyvHi
3aXMCHI PEYOBWHH, IO BUPOOISIOTHCS B OpraHi3Mi MPU KOHTAKTI 3 aHTUTE€HAMHU.
Ponp a”THTIN BimirparoTh IMYHOTJIOOYJIIHU TUTa3MHM, JUIS 3aXHUCTY TaKOX MarOTh
BEIUKE 3HaueHHsA JiMporutu 13 crnenubiyHuMu (yHKUisMH. B pesynbrari
3B’s13yBaHHA (POPMYETHCA KOMIUIEKC aHTUT€H-aHTUTLIO, Y IKOMY aHTHT€H BTpadae
NaTOJIOTTYHY AKTUBHICTb.

Jlo pedoBHH, IO 3a0€3MEUYIOTh Hecneyupiunuil 2YMOPAIbHULL IMYHImMem
HaleXaTh ‘npupoowni anmumina’ (yTBOPIOIOTHCA MPU KOHTAKTI 13 MPHUPOIHOIO
Mikpodoporo), OUToK ai3oyum (IpUTHIYYyE picT OakTepiii 1  BipyciB),
0110k inmepghepor (YTBOPIOETHCS MICTS MOMAJAaHHS Y KIITUHY )KUBUX YU MEPTBHUX
BipycCiB). Hecneyugiunuii xnimunnuil iMynimem 3a0e3neuyeTbes (aroruTapHOIo
3IaTHICTIO TPAHYJIOLUTIB, MOHOITUTIB, TPOMOOITUTIB 1 JIIM(OITUTIB.

Cneyugiunuii cymopanvruii imyHimem 0OyMOBJIEHUN aHTUTIIAMU 10 OLIKIB,
0 paHillIe yXe HaAXOAWIN B opradizM. O0yMoBiIeHu# BiH (yHKIIOHYBaHHSIM B-
TIMQOLUTIB, IO CKIAJAIOTh JIWIIEe HEBEIUKY YacCTUHY JIMQOIUTIB KpOBI.
Jlo3piBIIM, BOHM BHUXOAATH Y KPOB 1 PO3HOCSTHCS 11 MOTOKOM Yy CEJE31HKY,
nmimparuyHi By3iu. [licns KOHTaKTy 3 aHTUTEHOM BOHU PO3MHOXYIOTHCS, YaCTHHA
MIEPETBOPIOETHCA Y KAIMUHU IMYHONIO2IYHOT nam simi, a YaCTUHA — Y NAA3MAMUYHI




KMimuHu, 110 OCIJalTh Yy JiMGaTUYHUX BYy3JaX 1 BUPOOJISIIOTH aHTHUTLIA.
Cneyugiunuii xnimunnuti imyHimem OOYMOBJICHHUN TI€I0 YaCTHHOIO JIIMQOIIUTIB,
sIKa MPOXOJIUTh JO3PiBaHHS Y BHUJIOYKOBIN 3a7031 a00 mumyci. Ilicns mo3piBaHHS
yTBOopeHi T-mMQpOUUTH HATXOASATh Y KpPOB, CTAHOBIISIYM IMEpPEBaXHY (GpPaKIiiio
mimbonuTiB. Ilicis KOHTAKTy 3 aHTUTCHOM YacTHHA IUX KIITHH 3B’SI3YETHCS 3
AHTUTEHOM Ta pPYWHYE€ MWOro, a 4YacTMHa — IIEPETBOPIOETbCA Yy [-KaimuHu
IMYHONI02IYHOI nam "ami.

Tpomboyumu.

TpomOoruT (KpoB’siHI TUTACTUHKH) - YTBOPEHHsS OBalibHOI a00 Kpyriioi
dbopmu, miamMeTpoM 2-5 MKM, y JIOJUHH O€3’sIepHi, TPUBAIICTh KUTTS — 5-11
nHiB. KinbkicTe TpoMOouMTIB y KpoBi JtoguHu B 1 Mma 200-400 tucau. s
TPOMOOIIUTIB XapakTepHa 3[aTHICTh N0 adee3ii (MPWIKIAHHS 10 CTIHOK CYIWH 3
YTBOPEHHSAM arperartiB), 3AaTHICTb 10 IEPEMIIIEHHS, Y4acTh y Mpolecax 3CiIaHHs
kpoBi. Bonu 3matai no ¢daromurosy, 0epyTh y4acTh y 3a0€3ME€UeHHI IMYHITETY.
Y TBOPIOIOTHCS KPOB’sIH1 TUTACTUHKU B YEPBOHOMY KICTKOBOMY MO3KY 1 CEJIE31HIII.
TpomOoruTH 3armoo6iratoTh KpoBoTe4YaM. BOHYM BUIUISIOTh PEUOBUHY (cepomonin),
SKa 3BYXKY€ CYJMHH, a TAKOXK MIABUIILYE 3CIAaHHSI KPOBI.

4. MexaHi3M 3ropTaHHsi KpoBi.

3cigaHHs KpOBi (eemoxoacynsyis) - Tepexili KpPoBI 3 pIAKOro CTaHy B
XKeNemoaioHui 3rycTok. [{e 61070riYHO BaKIIMBa 3aXMCHA PEAKIlis OpraHi3My, IO
3ano0irae KpoBoBTparamM. Ha wmiciii mopaHeHHsI IpiOHOI CYAMHKH YTBOPIOETHCS
TPOMO - KPOB’SIHUI 3ryCTOK, SIKHH 3aKpHUBAE€ 1i 1 MIPOXOAUTH 3yNMHKA KPOBOTEUI -
2emocmas.

B 310p0BOi JTI0AMHYN KPOB 13 APIOHUX CYAMH MEPECTaE TEKTU yxke uepe3 1-3
xB. lle nepsunnuii cemocmaz Marixe MOBHICTIO OOYMOBIICHUN 3BY)KEHHSM CYJIHH 1
3aKYIOPKOIO iX arperaramMu TpomMOomuTiB. He3BopoTHa arperaiiisi TpOMOOIIUTIB,
00yMOBJICHA JIi€10 TPOMOIHY, BIIOYBAETHCS Y XO/I1 8MOPUHHO20 2eMOCA3).

llepsunnuii cemocma3s pO3MOYMHAETHCS BHACHIOK aare3ii (MpUIAIIaHHS)
TPOMOOIIUTIB JO BOJIOKOH CIIOJIY9HOI TKaHMHH, HAsSBHUX MO Kpasx paHu. llpu
oMy 3 TpomOoruTiB Bualgerbcss AT®D, AJI® Ta ceporonin. Ilix BmBOM
CEpOTOHIHY B110YBa€ThCS 3BY>)KEHHSI KDOBOHOCHHUX CYJIMH, BHACII1JOK YOr'0 MPOCBIT
panu 3MmeHIIyeTbesa. AJID BHKIMKAE arperamio TPOMOOLMTIB, BHACTIIOK YOT0O
BOHU (DOPMYIOTH IIUTBHUHN TPOMO, SIKWH 1 3aKpUBAE MPOCBIT paHH.

Bmopunnuii eemocma3z Bxiodae y cebe ¢aszy 3cilaHHs KpoBi. 3cigaHHs
KPOBI - CKJIaJHUI (pepMEHTAaTUBHHII MpOIIeC, B IKOMY OepyTh yudacTh 13 ¢akropin
3CiIaHHsI, BIACYTHICTh OYIb-SIKOrO 3 HUX MOPYIIYE MPOTIKAHHS LBOrO MPOIIECY.
AJnie cipoIIeHo 1ei Mpoiec MOXHa MPEICTaBUTH Y BUTIISIAL 3-X (as:

® VMBOPEeHH MPOMOONIACINUHY,

® VIMGOPEeHHs MPOMOIHY;

® ymeopenus hiopuny.

TpombormnacTua Moxke OyTu KpoB’stHOrO (13 TPOMOOIMTIB) Ta TKAHUHHOTO
(13 MOMIKOMKEHUX KJIITHH CYIMH 1 1HIIMX TKAaHWH) MOXOMKeHHs. J[Ji1 yTBOpeHHs
KpPOB’STHOTO 1 TKQaHUHHOTO TPOMOOIUIACTUHY HEOOXi/JIHA HASBHICTH IJIOTO PSIAY
dakTopiB Ta 10HIB Kaibllito. [lpu mopymieHHI mporiecy 3cifaHHs (BIACYTHICTb




anturemoinibHoro (akropa uym ¢akropa KpicTmaca) BUHUKAE 3aXBOPIOBAHHS
reMoiist - 3HMIKEHA TEeMOKOAryJIsIiiHA 3/1aTHICTh. ['eModiiis mepeaaeTbes Mo
CIIaKOBOCTI.

Tpombonnacmun B3aEMOAIE 13 OUIKOM TIa3MH KpOB1 npompomobinom (6;-
ro6ynin, 66800 Jla), sKkuil BHACTIZOK WHOro y mpucyrHocti iomis Ca”*
NEPETBOPIOETHCSI B MPOMOIH. YTBOpeHuit  mpombin  PO3ILIEILTIOE
Moutekyny ghiopunoeena (340000 [la) Ha nBi cyOOmMHMIN. YTBOpPEHI CYOOMMHUIN
€JIEKTPOCTATUYHO B3AEMOJIIIOTH MDK C€O00K0 1, “37MMNAIOYUCh”, YTBOPIOIOTh
HUTKH Qubpun-nonivepy. Llell mpouec BinOyBaerbcss y mpucyrHocri Ca’',
YTBOPEHH MOJIiMep 1€ HE JOCUTh MIITHUN. 3aKpiIUICHHS 3B’A3KIB BiIOYBAETHCSA Y
OPUCYTHOCT1 Qibpuncmadinizyiouoeo gaxkmopa. Ilin BIMBOM_mpombocmenina,
0 BHUIUIAETHCS 13 TPOMOONMTIB, BIIOYBAETHCS CTHUCKAHHSA, YIIUIbHCHHS
(pempakyis) yrBOpeHoro (iOpuHOBOro 3rycrky. Ilpm 1mpomMy 13 HBOrO
BUTHCKAETHCS cuposamka — Ina3Ma KpoBi 6e3 Giopuny.

[Topsim 3 cucTtemor 3CijaHHS B KPOBI € cucmema aHmu3CioanHs, SKa
3arnobirae BHyTPICYAMHHOMY 3CIJTaHHIO KPOBI 1 3a0e31euye po3MieryieHHs TpOMOiB
y BUIAJKY iX BUHUKHEHHS B KPOBOHOCHOMY pyCiIi. 3aBAsSKdA Iill CUCTEMI
TPOMOOYTBOPEHHSI HE MOILUMPIOETHCA 32 MEXKI MICUA MOMKOKEHHA. [Ipu npomy
posmierieHHs  (iOpUHY 3IIHCHIOETHCS (DEPMEHTOM  naasminom. Y TBOPIOETHCS
TUIa3MiH 3a JIOTIOMOTOI0 TKAaHUHHHUX Ta KPOB SHUX AKMUBAMOPI8 NIA3ZMIHO2EHY.
[Tig ix BIIMBOM BiAOYBa€THCS MEPETBOPEHHS TTIOOYIIHY IJIa3MU _MIA3MIHO2EHY 'y
NAA3MIH.

[cHytOTh TpUPOJHI aHTUKOATYJISIHTH. CIOU BIHOCUTBHCS 2endapuH, SIKUM
yTBOPIOEThCST Oazodisamu B mewiHIl (Bl Trp. remap - ME4YiHKa), HABHUN Y
6azodinax. ['emapun nepemkomxkae Aii TpomOiny Ha (idpunoren (III cramis), a
TaKOX MPUTHIUYE akTUBHICTH TpoMmOorutactury (Il cramis). Kymapun — anTaroHict
BiTaminy K, saxuii HeoOXiTHUM 1151 yTBOPEHHS MPOTpoMOiHy. /[0 aHTHKOAryJIsSHTIB
HAJICKUTH 1 PEYOBHMHA 13 CITUHU I SIBOK — 2ipVOUH, M0 MEPEIKOoKa€E il TPOMOIHY
Ha (iOpuHoren. J[o pedoBuwH, M0 3amo0iraloTh 3CiAaHHIO, HaleXaTh OKCAJaTH,
mutpatu, EI'TA, ski 3B’S3y10Th Ca",

OT1Xe, B KPOBi ICHYIOTh OJTHOYACHO JIBI CUCTEMH 3CiTaHHS Ta aHTH3CIJaHHS.
B HopMi BOHM 3HaxXoAsATbCS B MEBHIM piBHOBa3l Ui 3amoOiraHHs
BHYTPICYIMHHOMY 3CilaHHIO KpoBi. L[s piBHOBara Moske MOPYIIyBaTHUCh TNpHU
JESKUX 3aXBOPIOBAHHSAX Ta TOPAHEHHSX, a TaKOX TMpU HEaJeKBATHUX IS
opraHizMy ¢Gi3UYHUX HABAHTAKCHHSX.

5. I'pynu kpogi. IlepesuBaHHA KPOBI.

[lepenuBaHHS KpOBI Ma€ BeNWYE3HE 3HAUCHHS IS 30€pEXKEHHS KUTTS MPH
KPOBOBTpATax 1 IpHU JESSIKHUX 3aXBOPIOBAHHAX. BCTaHOBIIEHO, 1110 JIIOAMHI HE MOYKHA
NepeauBaTH KPOB TBApUH, a00 HEBIAMOBIIHY KPOB I1HIIOI JIOAMHHU, 00 B TaKOMY
BUTIAJKY BIJOYBA€TbCS @enomuHayis - CKICIOBAHHS EPUTPOIUTIB, IO MOXKE
CIOPUYMHUTH CMepTh. KpOB mepenuBaioTh JHINE TMICHs TOTO, KOJW BHBYEHI
BJIACTUBOCTI KpOB1 Oouopa (TOro, XTO Jda€ KpoB) 1 peyunichma (KOMY
NEePENBAIOTh).




[Touatok nocmimxeHHss Tpyn KpoBi OyB mnokmanenuid y 1901 p., komu
Jlannmrelinep onuca cuctemy rpyn kpoBi ABO. 3a 1i€ro cuctemMoro KpoB BCiX
JIOJEH JOUTMTBCS HAa 4YOTHPU OCHOBHI Tpynu. ICHYBaHHS YOTHPHOX TIpyIl
HOSICHIOETBCS THM, III0 B IUTa3Mi 3HaXOAAThCs azmomuninu (o0 1 B) - ckieroroui
pPEYOBHHM (aHTHUTLIA, OLTKU 3 (PpakIlii y-T100yIiHIB), a HA TOBEPXHI EPUTPOLIUTIB -
aznromunozeny (A 1 B) - pedyoBuHH, 5KI CKICIOIOThCA (aHTUTEHU). ATIIIOTHHALIS
BiIOYBA€THCS 32 YMOBH CHIBIAAIHHS .arTIOTHHIHIB 1 arfIIOTUHOT€HIB, HAIIPUKIA] O
1A.

o[ rpyma kpoBi (O, of). Epurporutu He MaloTh arialOTHHOIEHIB, a IJIa3Ma

MICTUTh arTIOTHHIHK o1 3 .

o [l rpyma (A, B). Epurponutu Mictsth A, a miazma - f3.
o [Il rpyna (B, a ). Eputponiutu mictats B, a masma - .
¢ [V rpyna (AB, O). Eputpouuntu Mictath A 1 B, a miia3ma He Ma€ ariatOTUHIHIB.

Ha cyuacHomy erari HalKpaliuMm METOJIOM IEpeIUBaHHS KPOBI BBaXKAIOTh
aymompanc@ysito, TOOTO KOJIM PEUMIIEHT 3a3Jajeriib 3amacae BJIacHY KpOB 1
BUCTYMA€ y SKOCTI JOHOpa. SIKIIO IIe6 HEMOXJIMBO, BBAXKAETHCS JONMYCTHUMUM
TIepeTMBaHHS KPOBI OAHIET 1 TI€T K TPYIIH.

[Ipore 3a yMOB BIACYTHOCTI KpOBI TpYINH, aHAJIOTIYHOI JO Tpynu
pelurItieHTa, MOYKHAa BHKOHYBAaTH MDKIPYyMHoOBe mepenuBaHHs. [lpu 1mpoMy cirin
KepyBaTUCh TNpaBWIaMU TIE€peIMBaHHSA Ta TNEPEBIPATH KPOB HA CYMICHICTb.
Eputporutu 1 rpymu (O) He CKICIOIOTHCS HisIKuMH cupoBatkamMu. OTxe, KpoB |
TPy MOXKHA TEPEIMBATH JIIOJSAM BCIX I'pyn (yHIBEpCaIbHUU JOHOP), OCKUIBKU
3HaYHO PO3BEICHI arjlOTUHIHU HE OYyAYyTh CKICIOBATH E€PUTPOLMTH PELUIIIEHTA.
Toni, konu B I rpyny moxkna BiauTH juiie kpoB | rpynu. Jlronam IV rpynu MmoxHa
NEepeSIuTU KPOB BCIX YOTHPHOX TPyl (YHIBEPCATbHUN PELMITIEHT), OCKUIBKM BOHA
He MicTuTh armoTuHIHIB. KpoB IV rpynu moxkHa nepenuBaTtu jwmiie oM [V
rpynu. Jlrogsam 11 1 Il rpynu MokHa mepenuBaTH KpOB OAHOIMEHHOI Ipymu, a
takox KpoB | rpymu. Kpos II 1 III rpynu moxHa mepenuBaTu JIOASIM BiMOBIAHOT
rpynu, a Takox [V rpymnu.

JUist KiHIKKA Ma€e 3Ha4Y€HHS TaKOK BU3HAUYEHHSI IPyN KPOB1 32 aHTUT'€HOM D -
Rh-dakTopom (pe3yc-dakrop). Lleit armoTHHOreH, MICTUTHCS B epuTpormTax 85%
monen (pe3yc-mo3utuBHa KpoB). Y 15% nroaeit pesyc-pakTop BiJICYTHIN (pe3yc
HeratuBHa KpoB). Lleit ¢dakrop Bnepmie Biakputwii JlanamreitnepoM i Binepom B
1940 p. B xpoBi maBn Makak (Macacus resus). IIpu BBenenni eputporutie Rh+
nonopa Rh- perumienTy, ocTaHHiIi MOXK€ 3arMHYTH BHACTIAOK T€MOJIi3y HABITh
Opu CYMICHIA Tpymi KpoBI JOHOpa. ATJIOTHHTIHM Y pe3yCc-HEraTUBHOTO
pelLUIliEHTa YTBOPIOIOTHCA JIMILIE MICAS CEHCHOUTi3aiii. TOOTO TMEpIIoro
nepearBaHHsI HOMY pe3yc-TIO3UTHBHOI KpoBi. ToMy MOBTOpHE MepeluBaHHI MOXKE
MIPU3BECTH JI0 arjIOTUHAIIT 1 CMEPT1 PELMITIEHTA.

6. 3miHnu B KpoBi npu M’sa30Bili podoTi. Peryasuisi cucremu KpoBi.

IIpu KOpOTKOYACHIN IHTEHCUBHIA pOOOTI 3pOCTAE YUCIO epumpoyumis (10
5,5-6,0 MiH. B 1 MM ), a BMICT remMorio0iny miaBuilyerbest Ha 10-15% (mioreHHu#n
EpUTPOLIMTO3) BHACTIAOK BUXOAY KpoBi 3 feno. [Ipu TpuBaiii iHTEHCUBHINA poOOTI




YUCIIO EPUTPOLIUTIB  3MEHIIYEThCSA, 3POCTAE  KUIBKICTh HE3pUIMX  (QopM
PETUKYJIONUTIB, 3HIKYETHCS KITBKICTh reMornobiny. [lpu BuUCHaXIUBIiK poOOTI
(OaraTosieHH1 BeNOroHKHM) KibKicTh Hb Moke cranoButu Huxkue 11 Mr% mno Cani.
[Ipn 1bOMY MPUTHIYYETHCS KPOBOTBOPHA (DYHKIIISA, 1 BITHOBHUIA MEPioJ B TAKOMY
BUIIAJIKY MOXKE TpUBATH 6-7 JTHIB.

Oco0aMBO YyTIMBO pearyroTh Ha M’ SI30BY pOOOTY JIEMKOLUTH. B po3BUTKY
MIOT'€HHOTO JIEHKOIMTO3Y CIIOCTEPIraeThes TpH (asu.

1. Jlimgpoyumapna (36insinenns mneiikormtis mo 10-12 tuc. B 1 Mm° , a
mimpountiB 10 40-50%) Hactymae 3pa3y Micls HEBEIUKUX KOPOTKOYACHUX
G13MYHUX HaBaHTaXEHb B PE3y/bTaTi BUXOIY KpPOBI 3 JAEMO 1 HAIXOJKCHHS
TM(OUUTIB 3 TIMPATUIHUX 3J103.

2. Heiimpoghinvha (KinbKicTh JEHKOMHTIB 3poctae 10 16-18 Tuc. B 1 MmM° |
BMICT HeHUTpodimiB 30ubmyeTbest 10 70-80%, 30UIbIIYETHCSA KUIBKICTh HE3PUIMX
dopM - mammukosAepHUX 1 OHUX) Hactynmae uepe3 30-60 XBuIMH iC
IHTEHCUBHOI Ta TPUBAJIOI POOOTH 1 € PE3yJIbTATOM CTUMYJISIIIT T€MOIOE3Y.

3. “Imokcukayiting” HacTymae WICHS HAAMIPHUX TpPUBAIHX (I3UUHUX
HaBaHTaxeHb. CrocTepiraeThCs JBa TUMM 1€l  Qa3u: a) TMpu  MepiIii
(pereHepaTuBHIN) 3arajbHE YUCIIO JIGMKOIUTIB 301UIbIIyeThCs 70 30-50 THC. B 1
MM, 3pOCTA€ YUCIIO IOHUX 1 MATUIKOBUIHUX (HOPM, a KITBKICTH JTIMGOITUTIB Majae
no 3-10%; 6) nmpu apyriil (aereHepaTHBHINA) 3MEHIIYETHCS 3arajibHe YHUCIO
JEUKOLUTIB, 3 ABISIOTHCA JereHepaTuBHI (GopMu jierkouutiB. “IHTOKCHKaMiiHA”
daza TpuBaa, YMCIO 1 CKJIAJ JISUKOIUTIB BIAHOBIIOETHCS JIMIIIE 3a JEKIbKa 0.

[Ipy  IHTEHCHBHIA M’430Bid  pOOOTI  CHOCTEPITAETbCS  MIO2eHHUL
mpomooyumo3 - 30UIBIICHHS YMC]Ia TPOMOOIUTIB B 2-5 pasiB, IO IMiJIBUIIYE
3CiaHHs KPOBI.

[Ipu M’s30BiE  poOOTI  BENMKOI  IHTEHCHBHOCTI  CIOCTEPITa€ThCSA
KOpPOTKOYaCHHUH 3CYB peakilii KpoBl B KHCIy CTOPOHY (KOMIIEHCOBaHUM aluao3) Ha
0,05-0,14%. Moxe cnocrepiratuch 3HWKeHHs pH kpoBi g0 6,95
(IeKOMITEHCOBaHMM aIu103). 3CyB peakilii KpoBl B KUCIY CTOPOHY 3B’sI3aHUN 3
HArpOMAJIPKEHHSIM KHUCJIOT, OCOOJIMBO MOJIOYHOI, KOHIIEHTpAIlisi, SIKOI 3pOCTa€e 10
190-250 mr/% 3amicth 10-20 mr/% B HOpMI. KiTbKICTH KpeaTUHY MOXKE 3pOCTATH
Big 2,6-3,3 mr% mo 6,4 mr%, cedoBunm — Big 19-22 mr% mo 40 mr%, moxke
CIIOCTEPIraTUCh 3HUKHEHHSI OKpeMHX (ppakiiidi iMyHOrJI00yMiHIB, IO MPU3BOIUTH
JI0 TIOTIpIICHHS IMYHITETY. MOXJIMBE 3MEHIIEHHSI BMICTY TJIIOKO3U Yy KPOBI (BiJ
110 Mr% no 50-40 mr%).

[Ipu iHTEHCHBHIN M’530Biii  pOOOTI MIJIBUINYETHCS B A3KICTh KPOBI
BHACIIIJIOK BUXOJYy (OPMEHHUX €JIEMEHTIB 3 JIeNO 1 3HA4YHUX BTPAT BOIU
OpTaHi3MOM, 110 3HaYHO YTPYJIHIOE POOOTY ceplis.

TpuBami TpeHyBaHHA Ha BUTPUBAJICTh, OCOOJIMBO 3a 3MEHIIEHOTO
aTMoc(hepHOro TUCKY, MPU3BOIATH A0 30UIBIIECHHS YHCIA EPUTPOLIUTIB Ta BMICTY Y
KpoBl TemorioOiny. Ilpu mbpoMy TakoX BiIOYBa€ThCs 30UIBIIEHHS 00’ €My
HUPKYII0H040i KpoBi (20%).

Pecynayis cucmemu kposi MpOXOIUTh JBOMA NUISIXamu: 1) HEpBOBUM, 2)
rymopaibHuM. Hepeosa cucmema__ 311ACHIOE peIEKTOPHI TEePepOo3NOAiIbHI
peakiiii, sIKI BIUIMBaIOTh Ha O0’€M 1 CKJIaJ KpOBi, a TaKOX BIUIMBAE Ha




KPOBOTBOpPEHHs. LleHTpambHO-HEpPBOBA PEryJAIllis 3MIHCHIOETECS B OCHOBHOMY
gyepe3 TimorajaMyc, a TaKOXK 4Yepe3 1HIIl BEereTaTWBHI HEPBOBI IEeHTpH. Brummsu
rinorajamyca 4epe3 CHUMIATHYHY CHUCTEMY CTHUMYJIOIOTh KPOBOTBOPEHHS
(MOCHITIOIOTH €pUTPOIIOE3), a Yepe3 MapacUMIATUYHY - TalbMYIOTh €PUTPOIIOE3.
HepBoBa cucrema BusiBIsSi€ TPSIMUN BIUIMB Ha MISUIBHICTH KICTKOBOTO MO3KY 1
OIOCEpEeIKOBAaHUI Yyepe3 cneuu(IuHuil TyMOpalIbHUI CTUMYJISTOP €pUTPOIIOE3Y -
epumponoemun.

T'ymopanvua pezynayis 301ACHIOETHCS Yepe3 TEMOTIOCTUHU (€pUTPOIIOETHH,
JIEHKOMOETHH, TPOMOOIIOETHH), a TaKOX pPIi3HI 3aJI03U BHYTPINIHLOI CEKpeIrii.
Eputponoerun (abo remMonoeTnH, abo epUTPONIOETUYHNN CTUMYJTIOIOUYUN (HAKTOD)
TOJIOBHUM YHMHOM YTBOPIOETHCS B HUPKax 1 MEHIIE - B MEYIHII Ta 1H. TKaHUHAaX.
Konu konHmeHTpallisi €pUTpOLMTIB B KPOBI HEIOCTATHS, TKAHWHU BIAYYBalOTh
nedinuT KucHio (rimokcito). HemocTtaTHs KUTbKICTh KUCHIO B TKAHUHAX, OCOOJIUBO
B HHUpPKax IIOCWJIIOE YTBOPEHHS EpPUTPONOETUHY. TakuM YHWHOM, KUIBKICTh
EpPUTPOLIUTIB B KPOBI PETYIIOETHCS aBTOMATUYHO: UMM € OUIbIlIa HEOOXiTHICTH B
KHCHI, TUM O1JIbIII€ YHCIIO €PUTPOIIUTIB, 1 HABIAKH.

[Ipu 3HIWKEHHI BMICTY JICMKOIIMUTIB B KPOBI 3 SBIJISIFOTHCS JIEHKOIIOETUHU
(rymopanbHl  CTUMYJATOPH  JIEMKOUMUTO3Y), SKI HIACWIIOIOTH  YTBOPEHHS
TPaHYJSIPHUX JIEUKOIUTIB (TPaHYJIOLUTOIOE3).

linogis. ANEHOKOPTHUKOTPONHUNA ab0 COMATOTPONHUNA TOPMOH IOCHUIIIOE
YTBOPEHHSI BCIX KICTKOBO-MO3KOBHX elieMeHTiB. Ilpu mpoMy B KpoOBi 3pocTae
KUIBKICTh €PUTPOIIUTIB 1 JEUKOIUTIB. J{J1s akTUBAaIlil epuTponoe3y rinodiz BUILILE
e cheliaJbHUil epUTPONOETUYHUNA TOPMOH. ['JIIOKOKOPTHKOINM CTUMYJIIOIOTh
YTBOPEHHS €PUTPOLIUTIB 1 TaJIbMYIOTh - JTIM(OIIUTIB.

Haonupnuku. I'mrokokopTukoinu BIUIMBAIOTH Ha reMoI10€3,
MIHEPAIKOPTUKOIIN - HA 00’ €M IMUPKYITIOIYOi KPOBi. ApeHaNiH 1 HOpaJApeHaIiH
PETYIIOIOTh SIK TEMOI0E3, TaK 1 00’ €M HUPKYITIOIYO0i KPOBI.

Cmamesi 3an03u. YomoBiui Ti KIHOYI CTaTeBi TOPMOHU MPOTHUIICKHO
BIUTMBAIOTh Ha KPOBOTBOPEHHsI. BBe/ieHHS KiHKaM YOJOBIYMX CTATEBUX TOPMOHIB
30UIbIIIye€ BMICT BCiX (DOPMEHHHMX €JIEMEHTIB B KpOBI, @ OCOOJUBO KIJIbKICTh
EPUTPOITUTIB 1 TEMOTJIO01HY.

B perynsuii cucremu KpoBi BeJIMue3He 3HAUEHHS Mae cene3inka. Bona Gepe

y4acTh B KPOBOTBOPEHHI (YTBOPIOIOTHCS TYT JIM(OITUTH 1 MOHOIIUTH), B
nepepo3noaiI KpoBi (Aemno) Ta B po3mnajl cTapux KIITUH KpoBi. [IpoaykTu
po3Maly EpUTPOLUTIB CTUMYJIIOIOTh epuTponoe3. st yTBOpEHHS epUTPOLIUTIB
HeoOX11Hi mie BiTaMiHu B, 1 doieBa kuciora.
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