OU3NOJIOT A KPOBH-1

CocTaB KpoBWU
[Tna3ma KpoBWU
OYHKUNN 3PUTPOLINTOB

3alMTHbIE CBOUCTBA KPOBU




Boja oprann3ma 4ejaoBeKa

* B pasnuyHbix-opraHax n TKaHsIxX
B3POCSIOro YenoBeka OTHOCUTENbHOE
cogepxaHune Boabl oT 68%. (nevyeHb) Ao
83% (KpoBb). NcknioveHne coctaBnsaeT
ckenert (22%) n xxnposas TkaHb (10%).

» CpegHee coaepxaHue BoAbl Y MY>XXYMH
okono 73% macchl Tena.
* B opraHmname XXeHunH, Kak npaBuno,

Xnpa bonbLue N No3ToOMY B UX TEne BOAbl
npumepHo Ha 6-10% MmeHbLLUe.

* Y HOBOPOXXOEHHbIX MPOLEHTHOE

cogepxaHue soabl npumepHo Ha 10%
BblLLE.



CocTaB KpOBH

* KpoBb ABndAerca oaHOU U3 pasHOBUOHOCTEN
COeaNHNTENbHbBIX TKAHEW.

 MeXxKrneTo4yHoe BeLlecTBO ee HaxoauTcs B
XMOKOM COCTOSIHUM N Ha3bIBaETCA rsiasmou
(okoro 55%).

* B Boge nna3smbl BO B3BELLEHHOM COCTOSIHUM
‘nnaBaeT’ OrpoOMHOE KOJIMYEeCTBO BELLECTB U
coegunHeHNN, a Takke POPMEHHbIE SNEMEHTHI
KPOBW - 3pumpouumeal, ieukouyumsi v
mpombouumel (ux okomno 40-45% - amom
rlokazamersib Ha3bleaemcs-2eMamoKpum).




Oobem mupkyupywmeii kposu (OILK)

e O6BemM uupkynupyroweu e cocydax Kposu
(OLIK) siBnaetcq o4HOW U3 KOHCTaHT
opraHnsma. OgHako OLIK HeaBngaeTcs cTtporo
NOCTOSAAHHOW BENUYMHOW ANA BCEX NOen, OH
3aBUCUT OT BOo3pacTa, nona, yHKUMOHaNbHbIX
KOHOULIMN KOHKPETHOro YeroBeka.

 Tak, y B3pocnoro mosiogoro my>xumHsl OLIK
okono 7% macchl Tena. Y eHLWH B
COCYAMNCTOM pycre KPpOBU HECKOSbKO MEHbLLE,
yeM Yy My>X4unH (okoso 6% maccel Tena).




OyHKIIMKM KPOBH

* 1. [bixamensHasa QyHKUUA.

« 2. Tpohuyeckasa QyHKUUS.

» 3. ObecrneyeHue 800HO-CO1€8020 ObMEHa.
* 4. DKCKpemopHas yHKUUS.

* 5. ['ymoparnbHasa peaynsayus.

* 6. 3awWumHas yHKUUS.

» /. [eMocmamuyecKkas yHKUUS.

» 8. TepmopeayriasmopHas OyHKUUS.




| mazma xkpoBur

e 91% nna3mMmbl — BoAa

« 9% nna3mbl KpoBU
NPUXoANTCA Ha
pa3rinyHble BelecTBa,
pacTBOpPEHHbIE B HEWU.

e YacTb U3 HUX
HaxoOMUTCH Ha
NOCTOAHHOM YPOBHE,
coaepXxXaHue Apyrux
Korneonertcs B
3aBUCUMOCTM OT

—COCTOAHNA-OPAHN3MA.




benky 1m1a3Mbl KpOBU M UX (DYHKITUM

* benku e TpaHcnopTHasa (hyHKUMS
(anbL6yMUHBI, e Toodbuyeckas HKUUS
rmooynuHbI, Pod PyHkL

e PepMeHTaTUBHAA PYHKLUUA

 CosaaHue OHKOTUYECKOro
naBneHuns.

 puOpUHOreH)
COCTaBIIAT OKOJ10
8% obbema
nra3mbl.
[logaBnswoLlee
OOMNbLUNHCTBO UX
NOCTYMaeT B
COCyaOucToe pycro
N3 NMeYeHu.




OcMoTHYECKOE 1 OHKOTHYECKOE JaBJI€HUE KPOBH

i3 Pa3niMyHble coeauHeHus,

- pacTBOpPEHHbIE B Nria3me Cco3aaloT
ocMomu4ecKoe AaBneHwve.
BennynHa ocMOTUYECKOro

_— AaBrieHNA onpenenseTcs

ours . KONMMYECTBOM PAaCTBOPEHHbLIX
MOJIEKYJ1, @ He UX pa3MepamMm.

B HoOpMe ocMoTUYeCKoe AaBrneHue
nna3smbl KpoBU OKoso 7,6 aTMm.
(5700 MM pT.CT.).

‘3D ICTP 0 10T MpumepHo 199/200 noHOB NNa3Mbl
A il il ] Bl - HeOpPraHU4YeCKne UOHDI.

ACTE [
P op Benku nnasmbl co3garoT
OHKOMuU4eckKoe aaBneHue, paBHoe

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




3HaYEeHNE OHKOTHUYECKOI'O HABJIEHUS B OOMEHE BOIBI

» OHKOTMYECKOE OaBNEeHNE KPOBU CIYXKUT
OCHOBOW yaepXaHWd BoAbl.B HEW.

o OCcMOTUYECKOE N OHKOTUYEeCKoe daBneHus
obecne4vnBaloT 0OMeH /Boabl MeXay:

* a) NnasmMoun KpoBu N ooOpMEHHbLIMU
afiemMeHTamum,

* ©) NNasmMoun U TKaHAMU opraHn3ma.




Peaknusa kposu = pH

« B aptepnanbHoM KpoBu pH nnasmbl /KpPOBU -
/7,4, a B BEHO3HOW HECKOMNBKO HUXe - 7,306.

* [locTOSAHCTBO PH KpOBU HEOBXOAMMO AONS
obecrnevyeHnsa HopmMmanbHoOM yHKLUN
BOnbLUMHCTBA OPraHoOB, NX BHYTPUKITETOYHbIX
doepMeHTaTUBHbLIX MPOLIECCOB.

* [1lpn page cocToaAHUN (MHTEHCMBHASA
donsndeckaqa Harpyska, HeKoTopble BUAObI
naTosiornimn) BO3MOXHble KonebaHms pH .

MakcnmanbHO-BO3MOXHbIe-Apeaenb!
koneotaHnd pH ot 6.9 no 7.8.



Peryasuus mocrosaHcrea pH Kposu

 bychepHble cucTembl (Napa, cocroswan U3
KUCIOTbI U LWEesI04M) KPOBU CHUXKAIOT
BblpaXeHHOCTb caBura pH kKpoBu npu
NOCTYMJIEHUN B HEee KUCTbIX UIU LLEeNOYHbIX
NPOAYKTOB.

 bydepHble cucteMsbi:
BbukapboHamHbili 6yhep

BbyoepHasi cucmema cemoanobuHa (Hb)
benku nna3mbi

docpamHasi 6ychepHasi cucmema




OPUTPOLIUTDBI

CTeHkKa cocyaa
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JlekouuT
TpomGouunT

JlenkouuT

o | B KpoBU y MyX4nH

coaepxutca 4,5 - 5,0
-10"?/n apuTpouuToB, y
XKEHLLMH - MPUMEPHO Ha
0,5-10'%/n MeHbLLue.

CHUXeHune KOHUeHTpauuu
3PUTPOLNTOB HUNXKE
HOPMbI Ha3blBaeTcA
apumpouyumoneHueu
CLELED)A

yBefin4yeHume -
nosnuanobynueu
(nonuyumemueu).




OPUTPOLUT

Jpumpouum - APKUN npeacrtaBUTesib Y3KO
cneumanusnpoBaHHON KNeTKU. Ero okpyrnas
ABOSIKOBOrHyTasa popma, nmeroLias guamMmeTp OKOno
7,5 MKM, npekpacHO'cnocoobcTByeT BbINOSTHEHUIO
cBoeu (pyHKUNN.

bnarogaps Tomy, 4TO 3penbin IPUTPOLUT NULLEH
agpa, nnowanb ero NoBepXHoOCTU yBerimiunach, a
paccTossHUe OT MeMOpaHbl 4O CaMOUN OTAANEeHHOWU
TOYKU HaXoXAeHUs remorrnoomnHa pe3Ko
YMEeHbLWUNocb (Makcumym 1,2 - 1,5 MKm). 310
obecneynBaeT xopoLume ycrioBMA ra3ooobmeHa.

Kpome TOro, 6e3bagepHoOCTb Npu 3NMacTUYHON
MeMOpaHe No3BONAET IPUTPOLUTY NErko
CKpy4YMBaTbLCHA U NPOXOAUTbL Yepe3 Kanunnsapbl,
nMerLime AmamMmeTp Nopoun NoYTu B 2 pa3a MeHbLUUWN,



I'azompancnopmuasn pynkuus spumpoyumoes

 laHHaA cbyHKUUA-006ycrnoBrieHa HanNM4YnemMm B HEM
KncrnopoarpaHcnopTHoro 6enka - 2emMo2s106uUHa
(34% obwwero n 90% cyxoro Beca aputpouuTa).

e B 1 nkpoBu Haxoautca 140.- 160 r remornobuHa. B
HOpMe cpenHee copepxaHme Hb B ogHOM
apuTpouunTe y XeHWwuH 32-33 nr, a y My>X4YUH -
36-37 nir.

 [eMornobuH, npucoeanHUBLLUUN KUcnopoga,
npeBpalyaeTcs B okcu2cemoasiobuH (HbO,) saipko
anoro uBeta. [eMornoobumH, otaaBLLMUA B TKaAHAX
KMcropon, UMeHyeTCcs BOCCTaHOBJIEHHbIM UMK
de3okcuzemoesiobuHom (HHb), nmeroinm Gonee
TeMHbIN uBeT. B BEHO3HOU KPOBM 4YacCTb
remorno6uHa npucoeguuset CO, - ato
kapbz2emoanobux (HbCO.,).




Kuciopo/iHasd eMKOCTb KPOBH

 KEK onpenenserca KOHLUEHTpaLUMen B KpOBU
remornodbuHa

1 r remornoduHa moxet cBa3aTtb 1,34 mn
Kncnopopaa

* Takum obpasom -15 r% (B 100 mn kposu) Hb x
1,34 mn = 21 mn Oz




JKU3HEHHBIN [UKJII 3pUTPOLIMTA

* LInpkynnpyrowmm B KpoBuU 3penbit 3pUTpPoLUT
ABnaeTcs oudpdepeHUnpoBaHHOU TYNMMKOBOU
KNEeTKOW, HeECNOCODOHOU K AanbHENLLEN
nponudepauunn.

o JPUTPOLINT B KPOBOTOKE CNOCODEH
LuupkynuposaTtb B TedeHne 100-120 aHew.

 [locne atoro oH norndaet. Taknm obpasom, B
CYTKM obHoBnsieTcs okono 1% apuTpoLnToB.




NMMmyHUTET

* KneTo4yHble U rymopanbHbie MeXaHU3MblI,
obecne4vuBatoLme crneymdundeckme peakLmm
3alnThbl, Ha3blBaAOTCAd UMMYHUMEeMmMOoOM (OT
nar. immunis - cBobogHbIN oT). iIMMyHHas
cucremMa crocobHa pacno3HaBaTb CBOe-
yyxoe”.




darounTel

* /I3 KNETOYHbLIX-@AKTOPOB 3aLUUTHI
Hanbonblee 3Ha4YeHne nNpmMHaanexuT
oTKkpbiTOMY .\ Me4vHnkoBbIM ¢ghazoyumo3sy
(OT ;maT. phagos -\noXxunparoLiun) - CBOMCTBY
HEKOTOPbIX KITETOK NpubnmxaTbkces,
3axBaTblBaTb W NepeBapuBaTth Yy>XepOaHbIV
OObLEKT.

« Komnnekc Bcex paroumnToB KPOBU U TKaHeu
Ha3bIBAETCS MOHOHYKJIeapHoOU
gpazoyumupyroweu cucmemou (MPC).
Cpeaun HUX pasnnuyatoT CpaBHUTENBHO
HebomnbLLUME KNETKN - MUKpodbarn (Hanpumep,
HeUTpouIibl) U OOMbBLLIE - Makpoddaru

(AMAALALILIATLL 4 I1Y TrrAauaDLIa AATANMIZIA)




WAarouuTos

» Pa2ouyumoa3s - aKkTBHbIV NMpoLecc,
COMPOBOXAarLWNNACA NOBbLILLEHNEM
notpebnexus knetkon O, W rMoKosbl.

» darounTbl, U 0CODEHHO MUKpaMaru, MeroT
XOPOLUO pa3BuUTLIN annapart OBUXKEeHUS.
ConmxeHne garounTa ' c MMKPOOPraHM3mMoM 1
ero 3axsart obycnosneHo xemomakcucom. OH
obecne4vnBaeT conmxkeHnsa gparounta c
MUKPOOPraHM3MOM.

o 3aTeM MMKPOD MorroLwaeTcst KINeTkon u
nepeBapmBaETCA ee PepMeHTaMMn.




Cnenmdudeckuii (ryMopaabHBI) KMMYHUTET

* B oTBET Ha RonNagaHue B OpraHn3m
yy>xepogHoro benka (Mnu rmukonpotenaa) -
aHmua2eHa B NMMMPOUNOHbIX GpraHax
Ha4YnHaeTca nponudepauna MMM oLNTOB U
CUHTE3 aHmumell.

* AHTUTEHOM MOXET BbITb MUKPOOPraHU3M UNu
ero otaesribHble MONEKYIbl-NMEPEHOCHUNKN U
PaCMNONoOXeHHbIEe Ha HUX AETEPMUHAHTHbIE
rpynnel, 0bycnasnuearoLlme cneunuyHOCTb.
AHTUreHHbIMX CBONCTBaMu obnagatoT
cybcTpaTbhl C MONEKYNAPHOWU Maccoun boriee

3.000.




JICUKOIIUTHI

* B KpoBu YyenoBeka coaepxutca ot 4 o 10 TbiC. B MKI
kpoBu (4-10 - 10%/11) nenKkouMTOB. YBEnuyeHne ux
4yucna HasblBaeTca JIeUKkoyumo30M, a YMEHBLLEHME -
JieukorneHueu.

« B oTmnyme ot gpyrmnx KneTok KpoBu (3puTpoLUToB u
TpoM6oumnTOB), BbINMONMHAKOLLIUX CBOM\AYHKLIMN
HEernocpeacTBEHHO B COCYAMCTOM pycrie, NENKOLUTDI
BbIMNOTHAIOT CBOM pa3HoobpasHblie 3adaun
NPEeNUMYLLECTBEHHO B COEAVNHNTENTbHOW TKaHU
pPa3fNYHbIX OPraHoB.

* B pycrie KpoBu NenKounTbl LMPKYNNPYIOT NULLb B
TeYyeHne HecKormnbKkmnx Yyacos (0T 4 go 72) nocne
BbIXO4a M3 KOCTHOIMO Mo3ra 1 apyrux
MMMYHOKOMMNETEHTHbLIX OpraHoB. 3aTeM OHU, NPOXoAas

Yepe3 CTEHKY KanniiapoB, PacCenAaroTCA MO TKaHAM.
B TKaHSAX NenkoumnTbl MOIyT HaxXoganTbCHd B T€HEHNE



JlenikouuTapHas (popmyia

| Dosxmo- | JIimado-
manv. | cermeny, | Monormss Basogumy GER0 | Conh

ADcoyxoTHOE 1800-
hommeC'rBo 50-400 |3000-5600| 150-600 mo 90 50-250 2000
B 1 noxor.




JlemkounTonoas

Heutpodun Basodun MoHouUT
3o3uHodun




HeviTpoduibl
* Hentpounbl y4acTBYIOT B.;

doarounTtose,

obpa3oBaHN UHMepghepOHa - BELLIECTBA,
BO3ENCTBYIOLLIErO Ha BUPYChI,

CUHTEe3e dpaKkTopOoB, 0bMagatoLLmMX
6akmepuyudHbIM deucmeuem
(NakToOepPpUH), a Tak XXe CTUMYNUPYHOLLUM
pereHepauuto TkaHen (Kucnble
[MMKO3aMUHOITIMKaHbI) NOCIE NX MOBPEXAEHUS,

CUHTE3€e Mupo2eHa




e MoHouumsbi coctaBnstoT 2-10%
JNIeUKOLUMTOB. ITO CaMble KpynHble
MOHOHHTBI MOHOHYKIleapHble KNeTKN KPOBM,
umewwme gnametp 16-20 Mkm.
e MoHOUMTBLI KPOBU NOCHEe CBOEero
CpaBHUTENbHO ANMMUTENIbHOIO
nepuoaa umpkynsauum (T, , Ao 72
Y) NoKnAarT PyCcro KpoOBU U B
TKaHAX nNpeBpawaloTca B KNEeTKU
Makpoghaz2asibHOU cucmeMsl.

Kpome Toro, makpodparu moryT
TpaHchopMUpOBaTLCA U B
apyrue Knetkn. Takum obpasom,
MOHOLUUTbI KPOBU He ABNAIOTCS
KOHEYHbIMU

QMQQGQGHQMQOBBHHbIMM

KReTKaMy, OHU ellle COXPaHAT
MOTEeHLMIO K AanbHeunuemy




bazodubr * basodunbl cogepxar
DoNnbLUOE KONMMYecTBO

Takmnx d1ornornyeckm
aKTUBHbIX COEANHEHUN,
Kak eernmapuH -
NPOTUBOCBEPTbLIBAIOLLEE
BELLEeCTBO U 2ucmaMUH,
NOBbILLAKOLL NN
NPOHUNLLIAEMOCTb CTEHOK
Kanunnsipos.

* bazodunbl, HaxogdaLnecs
B TKAHAX, UMEHYIOTCS

My YHbIMU KJIemKaMmu.




o Apurncynbghama3sa Menknx
D03UHO(UJIBI rpaHyn MHaKTUBUPYET pAL,
cybcmaHyuu aHagunakcuu,
YMeHbLLUAas BblpaXXeHHOCTb
peakuun .HemenneHHOU
rmnepvYyBCTBUTENBHOCTMN.
OcHOBHOMN OenokK 6onbLLINX
rpaHyn cnocobeH
HEeWUTpann3oBaTb renapuH.
S03MHOUNbI MO BIIUAHNEM
XeMOTaKCUYeCKMUX PaKTopoB
MUTPUPYIOT K MECTY MNOSABIIEHUS
HeOOsbLLUOro KonmyecTaa
aHTUreHa, rae npoucxoauT

- peakuua “aHTUIreH-aHTUTeno .




JInM@p oMU THI

* B KpoBUu B3pocCnoro
NumdoumnTonoes yeryioBeka Ha Aonto

T-nnmcoumntoB
npmnxogutcsa okono 75%
numdouuntoB, 15%
COCTaBNAIOT
B-numdouuthol,

a octanbHble 10%

MMM oLUTOB OTHOCATCSH
K, TaK Ha3bIBaeMbIM,
“HYNb”’ - KNeTKaMm.




JInMpouTEI

* JlumdoounTtbl y4a€TBYIOT B peakLmnsx aHTUMUKPOOHOIo
N KNETOYHOro MMMYHUTETA, 0becrnevYnBaroLLEND
YHUYTOXEHNE MYTUPOBABLUMNX KIIETOK. [logBoasa ntoru
KpaTKOWN XapaKTepuUcTuke PyHKUUA NnMmMdqoLunToB
MOXXHO OTMETUTL CrneayoLlne nx PyHKUMOoHarbHble
Ha3Ha4YeHus.

e T-numgouumsi: 1) cnyxxat OCHOBHbIM 3(PPEKTOPOM
KITETOYHOIo UMMYHUTETA (KUNnepbl), 2) perynmpyrot
Bblpa)XeHHOCTb MMMYHHHOIO OTBEeTa (cynpeccopsl), 3)
obecneuymBaloT y3HaBaHUE “YyXKOro’;

e B-numgoyumsbi: 1) OCyLLECTBMAIT CUHTES AHTUTEN
(NnpeBpallasch B nyiasMaTnyYeckne KreTkn), 2)
obecnevynBaloT UMMYHHYIO NamMsTb, 3) y4acTBYIOT B

peakuuax KneTouyHoro-uMmmyHuTeTa (B-kunnepsl, B-

cyrnpececopbl).




