OU3NOJIOTI' 1S KPOBH-1

¥ CocraB kpoBu
[Thasma KpoBu

OYHKUMW SpUTPOLATOB



Boja opranusma 4ejoBeKa

- B pasnunyHbix-opraHax u TKaHaXx
B3POCHOro YernoBeka OTHOCUTESIbHOE
cogepxaHune Boabl oT 68%. (nevyeHb) Ao
83% (KpoBb). VickntoueHne coctaBngdet
ckenert (22%) n xxnposas TkaHb (10%).
CpenHee cogepkaHune Boabl okorno 73%
Macchl Tena.

- Tak Kak B opraHu3me XeHLLUWH, KakK
npaBuno, Xunpa bonbLle, TO MNO3TOMY B UX
Terne BoAbl NpnuMepHo Ha 6-10% meHbLLUe.

Y HOBOPOXAEHHbIX MPOLIEHTHOE
cogepaHue BoAdbl Bbllle NPUMEPHO Ha
10%.




BoaHkie cpenbl
- B opraHnsme Boga-HaxoauTca B MNATU OCHOBHbIX
dopmax (pasHOBMOHOCTAX):
a) BHYTPUKIIETOYHAA,
0) nHTecTMumanbHas (MexKneTouHas),

B) BHyTpucocyaucras (B cucteme KpoBO- U
nuMdpoobpalleHuns),

) X)XKWOKOCTb 3aKPbITbIX NOTIOCTEN (BHYTPU CYyCTaBOB, B
cepaedHon cymKe, nrespansHon n ap.),

O) "OTKpbITbIX" opraHax (XKenygo4HO-KULLIEeYHOM TpakTe,
MOYEBbIX NYTAX, NOTOBbLIX XXefie3ax).
Mexxdy ecemMu amumu 800HbLIMU cpedamMu udem

aKmueHbIU 06MeH )XudKocmu, ymo npoucxodum
nymem Jugbgby3uu U mpaHcnopma npu aKkmueHOM

yYyacmuu Kpogu.




CocTaB KpOBH

KpoBb ABnNAercAa oaHOU U3 pasHOBUOHOCTEN
COeANHNTENbHbBIX TKAHEW.

MeXXKneTo4yHoe BeLLeCcTBO ee HaxXoaAuTCH B
XMOKOM COCTOSIHUU N Ha3bIBaETCH rs1a3mou
(okoro 55%).

B Boae nnasmbl BO B3BELLUEHHOM COCTOSAHUM
‘nnaBaeT’ OrpoOMHOE KOSIMYEeCTBO BELLECTB U
COeaANHEHUN, a TaKKe POPMEHHbLIX 3NEMEHTOB
KPOBW - 3pumpouyumos, r1eukouumos v
mpombouyumos

DopMeHHbIX-afteMeHTOB-okoa045% - amom
noKalkamerib Halkkleaemes 2emamokKkDlinmon




Oobem mupkynpywomeii kposu (OLK)

« O6bemM yupkynupyroweu e cocydax kposu (OLK)
ABNAETCH OAHOMN U3 KOHCTAHT opraHmnama. OgHako
OLK He aBnsaeTca €Tporo NOCTOAHHOW BENUYNHON OS]
BCeEX/ Niogeun, oOH 3aBUCUT OT BO3pacTa, nona,
doyHKLUMOHAaNbHbIX KOHOULIMN KOHKPETHOroO YenoBeka.

- Tak, y B3pocnoro mosiogoro myx4mHbel OLIK okono 7%
Macchbl Tena. Y XXEHLLUUH B COCYANCTOM pyCne B CBA3M
C MEHbLLUNM MNPOLIEHTOB MbILLL, KPOBM HECKOJSTBKO
MEHbLLE, YeM Y MYX4YUH (OKOS0 6% Macchl Tena).




OyHKIIMHM KPOBH

- 1. bixamensHasa pyHKUUS.

. Thogbuyeckas oyHKUUA.

. ObecrnieyeHuUe 800HO-CcO/1€8020 OOMEHa.
. IKCKpemopHas byHKUUS.

. .'ymoparnbHas peayasauus.

. 3awumHas QyHKUUS.

. [emocmamuy4eckasa yHKUUS.

. TepmopezayrnamopHas yHKUUS.

0 NO O b WODN




| ltasma kpoBu

 91% nnasmbl — BoAa

* 9% nna3smsbl KpoBU
NpPUXoANTCA Ha
pa3rinyHble BellecTBa,
pacTBOpPEHHbIE B HEWU.

e YacTb U3 HUX
HaxXoAUTCH Ha
NOCTOSIHHOM YpPOBHe,
coaepXxXaHue Apyrux
BellecTB Korneornertcs B
3aBMCUMOCTMU OT

- COCTOAHUA OpraHu3mMa.




benky niaa3Mel KpOBU M UX (DYHKIIHH

- benkun coctaBagatoT
okono 8% obbema
nnasmbil.
[logaBnswoLlee
OONBLWUNHCTBO UX
NOCTynaeT B
COCyaUCTOE pycro
N3 NeYeHu.

« ANbOYMMUHDI,
rmooOyrivHbI,

conbpuHoreH.

TpaHcnopTHasa byHKUUSA
Tpodmueckasa pyHKLUUSA
« @epMeHTaTUBHaA (PyHKLUSA

CosnaHne OHKOTUYECKOro
naBneHuns.




pPasMep OeIKOB KpOBHU

A i £k se : .
ATNTBEDYMIH | emornobix

69 000 b4 450

3.~ nobvnix
a0 000

OibpuHoreH

y

340 000



OcMoTnYeckoe JaBjIeHUEe KPOBH

A - JpHTPOLIMTEI,
b - s3puTpoT B
rMNEePTOHNYECKOM
pacTBEope.

Pa3nunyHble coegunHeHus,
pacTBOpPEHHbIe B Nnrfa3me co3naroT
OCMOTUYecCKoe aaBneHue. BennyuuHa
OCMOTUYECKOro AaBneHus
onpenensieTcs Korim4ectBOM
pPacTBOPEHHbLIX MOMEKYI, a He UX
pasmepamMu.

B Hopme ocMoTUYeCcKoe faBneHue
nnasmbl KpoBu okorno 7,6 atm. (5700
MM PT.CT., 762 Klla, 282 mOcm/H).

NMpumepHo 199/200 noHoB nNna3mbl -
HeopraHU4eCcKkue UOHbI.

Benku nna3mMmbl co3garoT
OHKOTUYECKOe AaBrieHue, paBHoe

nuwb 0,03 - 0,04 aTtm. (25-30 MM pr.
CT.).



3HaYEeHUE OHKOTHUYECKOI'O HABJIEHUS B OOMEHE BOIBI

« YyacTne OHKOTUYECKOro AaBNeHNs B perynsaumm
obmeHa Boabl 00YCNOBEHO TEM, YTO CTEHKA
OOMEHHLIX COCYa0B (Kanunnapes) B OOSbLINHCTBE
OpraHoB HenpoHuuaema gnsa benkos. B TkKaHeBOW
XUOKOCTU cBODOAHbLIX BEKOB Masro, No3TomMy
NMEETCH rPaANEHT UX KOHLIEHTPAaLWUK C KpoBbio. B
OTNUYNE OT STOrO B KPOBU N MEXKKITETOYHOM
XUOKOCTU coaepKaHne HEOPraHU4YeCKnxX Unm
HeBOOoNbLUNX OPraHNYECKNUX MOSEKYST, Kak npasuno,
OOWHAKOBO.

bonbllee QHKOTUYECKOE JaBl1EHUE KPOBWU CITYXUT

OCHOBOW yaepXXaHWa BOObI B HEW.
OcMOTHUYECKOE U OHKOTUYECKOE OaBreHUs
o6ecneq|/|Bar0T TaK >Ke u 06|V|eH BOAObI Me>|<,qy
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BA3KoCTH KPpOBH

« Baszkocmb, sBHympeHHee mpeHue, OKa3blBaeT
COMNPOTUBMNEHNE KPOBOTOKY.

- BennumHy ee obbIMHO onpenensatoT OTHOCUTENBHO
BOAbl, BA3KOCTb KOTOPOU NpUHMMaeTca 3a 1.
PacTtBopeHune pasnnyHbiX COeaUHEHNN, OCODEHHO
KPYMHbIX OENMKOBbLIX MOSIEKYT, MPUCYTCTBUE
dOPMEHHbIX 3NEMEHTOB YBENUYMBAET BA3KOCTb
KpoBu. PacTtBop nna3mbl B 1,7-2,2 pa3a 6oree BA3KUN,
4yeM BOAa.

- BA3KOCTb LenbHOW KpOBM Bbille BOAbl MPUMEPHO B 5
pa3. OCHOBHYIO AOSI0 B YBENUYEHNN BA3KOCTUN KPOBU
NPUBHOCAT 3pUTPOLUTLI. [103TOMY POCT KOHLIEHTpaLUK

X B KPOBU MNOBbLIIAET BA3KOCTb, 4 dHEMUA -
AOHU>KXAaET.



Peakius kpoBu (pH)

B aptepunanbHon' \ KpoBu pH nmasmbl KpoBu 7 7,4, a B
BEHO3HOWN HECKOJILKO HMXe - 7,36.

BHyTpu saputpoumToB pH komebnetca ot 7,27 go 7,29.

[TocTosAHCTBO pH KpoBW HEOOXOAMMO AS1S
obecneyeHnss HopmasnbHOW PYHKLUNM DONbLUMHCTBA
OpraHoB, NX BHYTPUKNETOYHbIX PePMEHTATUBHbIX
NpoLeCccoB.

[1pn psge cocTosHUN (MHTEHCUBHAas donsnyeckas
Harpyska, HeKOoTopble BMAbl NaToOI0rMm) BO3MOXHbIE
konebaHua pH . MakcmmarisHO BO3MOXHble, HO HE
npoaoImKuUTenbHble npegernsl konedaHua pH ot 6,8 oo
[,8.




Peryasuus mocrosHcrea pH Kposu

 bydepHble cuCTeMbl KpPOBU CHUXAIOT
BblpaXeHHOCTb caBura pH KpoBu npu
NOCTYMNJIeHUN B Hee KUCHIbIX UNU LWEeTNOYHbIX
NPOAYKTOB.

 bydhepHble CUCTEMDI:

Bbukapb6oHamHbiu 6yghep coctout n3s H,CO, un
NaHCO3, HaxoaALWMXCcHa apyr ¢ Apyrom B
onpeperieHHoON nponopuuun (camas
MOOUNbLHas).

2C_,H.O,+Na,CO <===>2C_H.O,Na+H,CO,

H,CO, <===> CO,+H,O




byogepHas cucmema 2cemoasiobuHa (HDb)
siBnsieTcs camoun mowHou. (HHb) - cnabo

Anccoumupyroiana KMcnoTa n ero KanmeBou
conu (KHb).

benku nna3Mmbl bnarogapa CBOMCTBaM
aMUHOKUCIIOT MOHU3NPOBATbLCA TaKxe
BbINOJSTHAKT OydepHYI0 PYHKLUIO

(okono 7% oydcdepHOU eMKOCTU KPOBM).

dochamHas 6ypepHas cucmema (okono 5%
€MKOCTU) obpa3yeTcs HeopraHM4YeCKUMm
cdochaTtamu KpoBu. KucrotHble cBOUCTBa
nposiBnsieT oAHOOCHOBHOMU hocdaT

(H PO ), a u.l,enquble ABYXOCHOBHOM
cboccbaT (HPO,”).




pH KpoBu

- bydepHble cueTtemMbl Npu OTKNOHEHUU pH

BKNOYaloTCd NepBbiMU, CAEPXMUBaAA M3SMEHEHNE
pH.

- K HUM 3aTeM nogKn4aTCA OpraHbl.
nerkue,
MOYKMN,
KKT,
cepaue (YyTUNU3npyeT nakrar),
NOTOBbIE Xenes3bl U Ap.




Cxopocthb ocexanus 3purpouurtos (COI)

. Ecnn B npobupke noctaBUTb KPOBb, B3ATYIO C
NMPUMEHEeHNEM NPOTUBOCBEPTbIBAIOLLINX
BELLIECTB, TO 3PUTPOLUTHI, Kak boree TsKenble
KNETKN, NOCTENEeHHO OceAatoT.

- B Hopme CO3O Haxogutcsa B npegenax: go 10
MM B Yac Yy MY>XX4YUH, Y KEHLWMNH - A0 15 MM B
yac.

- KpynHoMOJIEKyIIsIipHEIE OCJIKM YMEHBIIAT
ANCKTPUYCCKUM 3apsiji SPUTPOLMTOB, 4 3TO CHHUKACT
MX 3JICKTPOOTTAJIKUBAHUE APYT OT apyra — COI
pPaCTET.




SPUTPOLIUTHI » B kpoBM y MyX4uH

B copepxutca 4,5 - 5,0
pycji€e KpOBHU JKUBYT .10"2/n 3pMTPOLNTOB,

100-120 1nueii Y XKEHLUMH - NPUMEpPHO
Ha 0,5-10"%/n meHbLLe.
CHuxeHue
KOHLUEeHTpauuu
3PUTPOLIUTOB HUXKE
HOPMbI Ha3biBaeTcH
apumpouyumorneHueu
CLELILED))

yBeJinyeHue -
nosnuanobynueu
(mnonuyumemuedu).




DPUTPOLUAT
o Jpumpoyum - APKUN NnpeactaBUTenNb Y3KO
cneuuanmsnpoBaHHOU KNeTku. Ero okpyrnas
ABOsIKOBOTrHyTasa oopma, nmerowasa guameTp
OKono 7,5 MKM, npekpacHoO cnocoocTByeT
BbINOMHEHUIO cBOEeU (DYyHKUNN.

 bnarogaps Tomy, YTO 3pefbIN IPUTPOUNT NNLLEH
agpa, nnowanb ero NoBepxXHoOCTU yBerimiunach, a
paccTossHMe OT MeMOpaHbl 4O cCaMON OTAANeHHOWU
TOYKU HaXOXAeHUsA remMorrioonHa pe3ko
YMEeHbLWUNocb (Makcumym 1,2 - 1,5 MKm). 310
obecneynBaeT xopoLume ycrioBMAa ra3ooobmeHa.

« Kpome TOro, 6e3bsaaepHOCTbL NPU 3NTaCTUYHOMU
MeMO-paHe NO3BOSNISIET IPUTPOLNTY JIerko
CKpPy4MBaTbLCA M NPOXoAUTL Yepes Kanunnspel,

nMerlLlne anameTp Mopon noyuTn B 2 pa3a
MEeHbLLIUN, YeM KIleTKa.



I'azompancnopmuasn pynkuus spumpouyumoes

- [aHHasa byHKUMA 00ycnoBneHa HariIMYnem B HEM
KncnopoarpaHcnopTHoro 6enka - 2emMoa2s106uUHa

(34% obwero n 90% cyxoro Beca aputpouuTa).

« B 1 nkposu Haxoautca 140/- 160 r remornobuHa. B
Hopme cpeaHee coaepxaHme Hb.B oaHOM
apuTpouuTe Yy XKeHLWMH 32-33 nr, a.y My>KUYUH -
36-37 nr.

 [emorno6buH, npncoeguUHNBLLUN KUCIIOPOA,
npeBpalyaeTcs B okcuzemoasiobuH (HbO,) saipko
anoro uBeta. F[emMmorno6buH, otoaBWUU B TKaAHAX
Kncnopoa, MMeHyeTcsd BOCCTaAaHOBJIEHHbIM UIN
de3okcuzemoanobuHom (HHb), nmetrowinm Gonee
TeMHbIN uBeT. B BEHO3HOU KPOBM 4YacCTb
remornoobuHa npucoeaunset CO,
kapbaemoanobux (HbCO,).




XHUMUS reMOTIIO0OnHA

- B 3penom sputpetinte cogepkaHme remornoouHa
NOocTOSAHHO. OHO MOXET NULLIb YMEHbLLIATbCS/MpU
4acTMYHOM reMonn3e 3a CYET BbIXo4a U3 3pUTpoLMTAa,
4YTO B HOPME MpPaKTUYECKN HE/'BCTpEeYaeTcs.

- CyuleCcTBeHHYO porib B bnocunHTese remorrnobumHa
MrpatoT BUTamunHbl B, ,, ponnesas kucnorta u
MUKpOareMeHT Fe?*, BxoasLmii B MpOCTETUYECKYIO
rpynny (2em).

- BenkoBasa 4YacTb remornoduHa - 2s106uUH cocTouTt N3 4
Lenen. QpuTtpounTbl B3POCIOro YernoBeka cogepxar 2
o- U 2 B-uenn. Takon remornodbuH nmenyetca AHb. B
KpoBu nnogos nmeetca FHb, nmerowimm 2 a- n 2 y-

uenn. FHb oTnn4yaeTca no CNoCODHOCTU
THAHCITONDTIZADORATRK VifAciionNnoNn nl-l IANMAAT ﬁnngg




KucinopoaHass EMKOCTbh KPOBH — KOJIUYECTBO
KHCJIOpOaa, KoTopoe-MoxkeT nepeHocuts 100 v
KPOBH

- KEK onpenenserca kKoHUeHTpauuen B KpoBu
remornobunHa, Tak Kak B paCTBOPEHHOM BUAE
Knucnopoaa cogepxutca odyeHbs mano: B 100 mn Kposwu
mnawb 0,3 mn.

- 1 r remornobunHa moxet cBsa3aTtb 1,34 mn Kncnopoaa
- Tak, 15 1% (100 mn kpoun) Hb x 1,34 = 21 mn O2




JKM3HEHHBINW UAKJI 3pUTPOLIATA
Linpkynupyrowmm B KPOBU 3penbiu 3pUTPOLUT
asnsaeTca andpdepeHUMpPOBaHHON TYNMMKOBOU
KINeTKOU, HeCNnocoOHOM K AanbHeulwleu
nponudgepauunn.

APUTPOLUT B KPOBOTOKE cnNocodeH
umpkynupoBaTtb B TedeHue 100-120 gHen.

[Nocne aToro oH noru6aer. Takum obpasom, B
CYTKMN oOHoBnseTcsA okono 1% 3puTpounTosB.

O MHTEHCMBHOCTU 3PUTPONOI3a CBUAETENbLCTBYET
coaepxaHue B KpOBU MOJIoAbIX 3PUTPOLIUTOB -
pemukynoyumos (oT nart. rete - cemb, KOTOpas
NOABIISAETCH NMPU OKpacke 0COObLIMU KpacuUTensamm.
OcHoBowu ee aBnsaroTca MPHK).

Mocne BbiIXxoAaa N3 KOCTHOro Mo3ra B PycCJie KPpOBU!
PETUKYJIOLNTLI COXPAHAIKTCAHA OKOJ10 CYTOK.

NMAaAAaTARA\ 1AV VYALUIIALITIAAIIIAAGA D rinAapniza navarma N Q 410/




DHEPreTUKa PUTPOLIMTA

+  [1oB6OYHBIM APOAYKTOM rMukKonmsa (B
APUTPOLINTE HET adPODOHOr0 OKUCIIEHUSA)

aBnsieTca 2,3-dughocepo-eniuyepam (2,3-
OPI), yyacTeyoLMN B perynauum cpoacrea
remornobuHa k O,,.

- ATO®, cnHTE3NpYyEeMad B aputpouunTe,
pacxooyeTtca Ha:

1) nogaepxaHue anacTu4yHoOoCTU membpaHsbl,

2) nogaepXaHne NOHHbIX rpaJueHTOB,

3) obecneyeHne HEKOTOPbIX BUOCUHTETUYECKUX
NpoOLIEeCCOB,

4) BOCCTaHOBITEHVE METTEMOTTTIOONHA W T.1M.
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JKU3HEHHBIN LIUKII 3PUTPOLIMTOB
« XXN3HEHHbIN LUK 3pUTPOLIMTOB

3aKaHYMBaeTCA UX paspylueHneMm
(2emosnu3som,).

Mpun ctTapeHun 3apuTpoOLUTOB
aKTUB-HOCTb MeTabofninyeckKkux
npoueccoB cHUXxaeTcs. B
pe3ynbraTe MembpaHa KrneTok
NOCTENeHHO TepseT
3NaCTUYHOCTb U, Koraa
3PUTPOLUT NPOXOAUT
HeKoTopble Hanbonee y3kue
y4yacTKuU COCyamucToro pycrna, To
OH B HUX MOXeT 3acTpeBaThb.

OoHUM M3 Takux y4aCTKOB
ABIAEeTCHA CeJie3eHKa, rae

paccTosiHue mexay
ThabekvinaMu oKono 3 MKMm.



KpoBonoreps U 3pUTPOIIOd3

- CyllecTBEHHbIX 3a0acoB (Aen0) 3pUTPOLINTOB B
opraHu3Me yerioBeka npakTnuyeckn Het. [loaTomy
nuKkeMgauna aHeMmm (nocrie KPoBoMNoTepn)
NPOUCXOONT NNLLb 3a CYET YCUIIEHUA 3PUTPONO33a
(MokasaTernem ero MUHTEHCUBHOCTU ABNSETCS
KOHLIEHTpaLUNsS PETUKYNOLNTOB).

- Ho HeobxoanmMo yuunThIiBaTb, YTO 3HAYUTENLHOE
yBennyeHne obpasoBaHnNa 3pUTPOLINTOB B KOCTHOM
MO3re Ha4yHeTcsd NuULb cnycTa 3-5 AHeu. B
nepmnaepnyeckon KpoBn 3TO CTAHET 3aMETHbIM eLle
nosgHee.

- B pesynbrate nocrne KpoBonoTepu Unm oCcTporo

remonmnaa Ansi BOCCTaHOBAEHUS YPOBHA SPUTPOLIMTOB
[0 HOpMarbHOro TpebyeTcs JOCTaTOYHO MHOFO




