TpaHcnopTHaa PyHKUUA
KpOBW

3aKnto4aeTcs B NepeHoce KPOBbHO
Pa3fINYHbIX BELLECTB.

Cneumndunyeckon 0COOEHHOCTbLIO KPOBU
asnaetca TpaHcnopT O2 n CO-.

TpaHCcnopT ra3oB OCYLLECTBNAETCS
reMornodbuHOM 3PUTPOLIUTOB U MNIA3MOMWN.



XapaKkTepucTtuka “

- 8BS/ IPOIRID®BOTHYThIN ANCK,
nerko gedopmMmmpyertcs, 4To
HeobxoaMMO ANA NPOXOXAEHUS ero
yepes Kanunnap.

* [1lpeBpaLleHne 3p B chepoumThl
NPUBOAUT K TOMY, YTO OHU HE MOTYT
NPOUTKU Yepes Kanunnap u
3aepKNBAlOTCA B Cene3eHkKe,
doarounTnpytoTca.



* 15% 3Op MMeloT pasnnyHyto
doopmy, pasmepbl U OTPOCTKM Ha
NOBEPXHOCTW.

» [lnametp aputpounta=7r,,2-17,5
MKM.

* bonbLie 8 MKM — MaKpoOLUTHI.
* MeHblle 6 MKM — MUKPOLMUTHI.



MembpaHa QputpouunTa

* Jlerko npoHnuaema ans aHNOHOB
HCOB_,
Cl -, a Takke ana O, CO,, H*, OH -

« ManonpoHuuaema gna K*, Na * (B
1MINH pa3 HMXKe, YeM AN aHUOHOB).



Konn4ecTtBo 3pUTpOLINTOB

S
3

M-4,5-5,0-10"/n.

e XX-4,0-4,5-10"/n

* CHMXeHne coaepxaHus
SPUTPOLNTOB - 3PUTPONEHUS.

* [loBbIlLEHNE - 3PUTPOLINTO3




UCTUHHBLIN (a0OCONOTHLIN)
PUTPOLUTOS3

* KolinuecTBO Op B OpraHus3me
YBEIIMYMBAECTCS 34 CUET IPUTPOIIOI3A.

* Bo3HUKAET IpU XPOHUYECKON
TAIIOKCHUHU [0 PA3JIMYHBIM IIPUYUHAM.



JloXHbIN 3pUTPOLUTO3

* BO3HUKACT IIPA BPEMECHHOM
CHIDKCHHMH KHUCIIOPOJa B KPOBH

*( HATIpUMEP, IIPU PU3UICCKOU
padoTe).

*B sToM ciiydyae Dp BBIXOAAT U3
JETIO Y UX KOJIMYECTBO
pPACTET TOJBKO B €IUHMIIC
00bEeMa KPOBH, HO HE B
OpraHu3Me.



DPUTPONEHNS

e CHMDKEHHME KOJIMYECTBA IP.

e VIcTHHHAsA - B OpraHusme
BCJICACTBHE HAPYIIIECHUA
3PUTPOIION3a WU PAHHETO
pa3pyuieHus Ip.

e JIo)XxHAs — CHIKEHHE KOJIUYECTBA
Op B €AUHUIIEC 00bEMA KPOBH.



AHemng:

*1) BCneacTtBne CHUXKEHUS
ymucna spuTPoOLUTOB;

*2) CHWXKEHME coaepXaHuns
remMornobuHa;

*3) 06e NpuUvnNHbI BMECTE.



[emornoouH (Hb)

* B kaxxgom aputpoumnTe okono 28 MIH
monekyn Hb.

* Ha ponto Hb npuxoautcs 34% obuien n
90 — 95% cyxon macchbl apuTpouuTa.

e DYHKLMUMN:

 OH obecnevymBaeT tpaHcrnopT O2
COo2.



CopoeprkaHne remorrnobunHa.

'

* M. ot 130 go 160 r/n (cp.
145r/n).

« K. o1 120 oo 140r/n.

* YlnpeanbHOE coaepxaHue
HB 167r/n.




CocTtaB Hb

* Hb— cnoXxHbIN XpomMonpoTeua.

« COCTOUT U3 XKenesocoaepXaLimx rpynn
rema n 0enkoBoro octaTka rnmodbuHa.

* Ha ponto rema npuxoantca 4%, rmobuHa —
96%.

* [eM nocTpoeH 13 4 Mmonekyn nmponna,
obpa3syLmx nopdrupmHOBOE KOSbLIO, B
LEeHTpe KOTOPOro HaxXoauTCs aToM Xerneaa

(Fe?").



Buabi Hb.

* / — 12 Hegensa BHYTPMYTPOOHOro
pa3sutna Hb P (npyumnutuBHLIN).

* Ha 9-ou Hegene — Hb F (dpeTanbHbIN).

* K MOMeHTYy poxaeHus — noasnaetcs Hb
A.

* B TeyeHne nepBoro roga xm3Hu Hb F
NONMHOCTLIO 3ameHseTca Ha Hb A.



« Hb P n Hb F nmetrot bonee BbiCcOKOE
CPOACTBO K 02, yem Hb A, T. e.
CNOCcObHOCTL HacbiwaTbes O, Npu
MEHbLLEM €ro cogepxaHum B KPOBMW.

» Cpopcteo k O, onpenensioT
MOOUHbI.



MuornoouH.

* OTO remMornodbuH, cogepKaLlnncs
B MbILLLAX U MMOKapAe.

» Obecne4ynBaeT NOTpPedbHOCTU B
Kncnopoae npu cokpalleHnn
MbILLL, C NpeKpaLlleHnem
KPOBOTOKA (ONA CKEeNEeTHbIX MbILLLL
- N3OMETPUYECKUN PEXUM).



CoeanHeHUsa remornoouHa c
rasamMmm.

e CoeanHeHnsa remorsiodbunHa c
KNCIOPOaOM Ha3blBaeTCH
okcuremornobuHom (HbO,),
obecne4ymnBaeT anbin UBET
apTepuvanbHON KpOoBMW.



KucnopogHasa eMKOCTb KPpOBU
(KEK).

* 9TO KONMYECTBO KNUCIIOpOoaa,
KoTopoe MoXeT cBsA3aTb 100r
KpOBMW.

* I3BeCTHO, YTO OoauH 1 T.

remornodunHa ceasbiBaeT 1,34 mn
O,.KEK=Hb1,34 .



 [1na apTepmnanbHoun KpoBn KEK =
18 — 20 06% wnnn 180 — 200 mn/n
KPOBMW.

* B BeHo3Hou kpoen O, -120mn/n.



KI/ICJ'IOpO,EI,HaFI EMKOCTb 3aBUCUT OT.

* 1) KOnnyecTBa remornobunHa.

« 2) TeMnepaTypbl KPOBU (NpU HarpeBaHUn
KPOBU CHUXKaeTCcA)

* 3) pH (Npn 3aKncneHnn cHMxaetcs)

* 4) cogeprkaHus CO2 ( Np¥ NOBbILLEHNU
CHUXXaeTcq).



TpaHCcnopT rasoB Nia3mMoun KpoBU

e TpaHCNOPT KUcnopoAaa

* B nnasme npn HopMmanbHOM aTMOCHEPHOM
naeneHumn pacteopsietcs 2,5 Mn O, B 1 1
KPOBMW.

* [1pn noBbILLEHUN OaBNEeHUS
PACTBOPUMOCTb 02 nosbliaeTca 40 7/ Mn B
1 n.



[TaTonornyeckune coeanHeHUNA
reMmornoobmHa ¢ KUCNopoaoM.

* [1pn pencTBUn CUNbHbLIX
okucnutenen Fe?* nepexoaut B
Fe>*. O6pasyerca MeTreMornobuH.

» OTO nNpovHoe coeanHeHune. [Npu
HaKOMMeHnn ero B KPOBU
HacTynaeT CMepTb.



CoeaunHeHus remMornoouHa c CO2

* Ha3blBaeTcHa KapbremornoouH
HbCO.,

* B apTepunanbHON KpOBU ero

cogepxutcst 52 06% mnnm 520
Mn/n.

B BeHOo3HON — 58 006% mnnn 580
Mn/n.



e [laTOnornyeckoe coeanHeHmne
remornodounHa ¢ CO HasbIBaeTcS
kapbokcuremornodbuH (HobCO).

* [lpncyTcTBME B BO3aAyXe gaxe
0,1% CO npeBpawaet 80%
remornodbuHa B
KapOOKCUreMorrnoounH.

» CoeguHeHue ctomnkoe. [pwu
OObIYHbIX YCIOBUSIX pacnagaeTcs
OYEeHb MeaJ1IEHHO.



TpaHcnopTt CO,

» OOLee cogepxaHue CO, B BEHO3HOWN KPOBY
580 mn B 1 n KpoBMu.

* TpaHcnopTHble chopmbl CO.,,.

* 1) B Buge H2CO3 — 25Mmn;

» 2) B Buge kapbremornobunHa — 50mn.
« 3) B Buoe OukapboHaTtoB - 480mr.

* B B1Oe Hatpmnesoun comnn yronbHOW KUCNOThI
B nnasme — 340 mn.

« K- conu B aputpouuntax — 140mn.

* 4) B pactBOpeHHOM B nnas3me COCTOAHUN 25
M.



JPUTPONOI3

* [emMoUMTOMNO33 NpomncxoguT B
MUENOUNOHOUN TKaAHMW.

* PazBuTtne Bcex POpPMEHHbIX
3NeMeHTOB naeT u3
NOJSINNOTEHTHOU CTBOJSIOBOW
KNEeTKMW.



KOE-J1 «CKK-+» KOE - T'GMM

—

| paHyIOIIMTHI

T B (OB H

J1 J1

DPUTPOLUTHI

MOHOIIUTBI

MerakapronuThl



CTtaaun obpasoBaHUsa Ip

B cyTkn obpasyetca 200 — 250
MNpA4. SPUTPOLMTOB



 (KOE -3) — npoaputpobnact
|
- 0a3opuabHbIe dpuTpodaacTsl I u I mopsiaka .

e MOJIUXPOMATOHUIBHBI urpoodaactel I u I mopsaaka.
) oMaAa en 00J1aC Tull oo a

|

« [IX® HOpMOOIACTBI.

l
* OKCU(PHJIBLHBIE HOPMOOJIACTBI, BHITAJIKUBAHUE SAPA.

|

* PETUKYJIOUUTHI ( co3peBarOT B TeueHue 24 — 48 yacon)

|

* JPUTPOLIUTHI.



PaKTopbl, BNuAoLUe Ha

AanddepeHUNPOBKY
CTBOJIOBOU KNETKN



1. lInmpokunHbl (J1K)

« BbIIeasroTcs JEUKOIIUTaAMMU.
* Muoro JIK— cHmxeHue oopa3zoBaHMs
SPUTPOLIMTOB.

* CH>KeHUE coqepxanus JIK—
ITOBBIIICHUE 00Pa30BAHUSA
YPUTPOLUTOB.



2. CHwxeHune cogepxaHuns O,

* TO INIABHBIM CTUMYJIATOD
SPUTPOIIOI3A.

o XpOHMYECKUHN AC(PUIIUT 02
SIBJISIFOTCSL CUCTEMOOOPA3yIOIIUM
(dakTopom. BocripuHrMaercs
xemopenentopamu (XP)



ViMeeT 3HaueHne XxeMopeLenTop
O KT,

* OH CTUMYJIMPYET 00pa30BaHUE
SPUTPONOITHHA B IIOYKE, KOTOPHIMU:

* | )yBenmuuuBaeT audhepeHIIIPOBKY
CTBOJIOBOM KJIETKHU.

* 2)YyCKOPSIET CO3PEBAHUE
SPUTPOIIUTOB.

* 3)yCKOpSIET BBIXOJ SPUTPOLIUTOB U3
€10 KOCTHOIO MO3ra



DakTOpbI, HEOOXOAUMBIE IS
00pa3oBaHUA SPUTPOLUTA.



*B ,— BHCIIHMI (aKTOp
KPOBECTBOPCHUS (JJISI CHHTE3a
HYKJICOIIPOTEHU OB, CO3PCBAHUSA
U ICJICHUS SIEP KJICTOK).

e DoymeBas KUCJIOTA.

HeoOxomuma mis CUHTE3Aa
JIHK, rmobuHa



* B, — ons obpasoBaHusa remma.
*B,— Ans obpasoBaHnsi CTpOMb,

e [laHTOTEHOBAA KMCNoTa —
CUHTE3 pocdonmnmnaos.

 Butamuu C, E , PP



 [1N9 cnHTE3a remorrnobuHa u
obpa3oBaHNA 3PUTPOLIUTOB
TPEeOYHTCS XKeneso.

* 95% cyTO4YHON NOTPEOHOCTH
nony4aeTt opraHu3m m3
pas3pyLlaloLLMXCs 3PUTPOLIUTOB.
ExxecyTouHO Tpebyetca 20 — 25
Mr Fe.



* MUKpODJIEMEHTHI: ke,
Co, Cu, Mn, Cu, Mn,
/n, N1, Co, cejieH



DPUTPOMNO33 CTUMYIIUPYIOT

* | pOITHBIE TOPMOHBI
afgeHorunogusa
(CTUMYJIMPYIOT 0OOPa30BAHUE
YPUTPOIIOATHHA B ITOYKE).

* AHAPOI'CHBI



* IHCYIIMH
e KaTexos1aMUHBI
eCuMIIaTH4YECKasgd CUCTEMA.



TOPMO3AT 3pUTPONO33

1.OCTPOreHsol
2. nrokaroH

3.Hrmbunpytowmnm dpaktop
npu 6epeMeHHOCTU



OYHKUNOHUPOBaAHNE 3PUTPOLIUTOB B
COCyaANCTOM pycCrie.

* 3aBUCUT OT:

* 1) pa3sMepoOB IPUTPOLINTA;

*2) BUJA TEMOIJIOOMHA;

* 3) KOJIMYECTBA YPUTPOLIUTOB B
neprupeprudeCKON KPOBH.



[lecTpyKUusa SpUTPOLUTOB.

* [lpoOoMmKNTENBLHOCTL XN3HW 3pUTPOLIUTA B
pycne ~ 120 gHew.

. [lpn ctapeHnn ymeHblLaeTcs
obpa3oBaHune ATO.

* Okono 10% sputpouuToB paspyLLatTCAa B
HOPME B COCYAUCTOM pycrie, ocTalnbHbIE B
ne4YyeHun, cereseHke.



dyHKUMOHaNbHasa cuctema nogaepKaHus
KOnmM4yecTBa 3pPUTPOLMUTOB B KPOBU

Kopa

|

MPK-Tunotr. <% )D—9—36P
. SMOKBC —p 2. hyHKUMOHMPOBaHUE 3p 2

B COCYANCTOM /
pycne
4.paspyLlieHne

npAMasd CBA3b

nosegeHue

AHC —»|l. KpoBeTBOpEHUE ~a

obpaTtHas cBs3b



[‘pynnbl KpOBM.

OTKPbITbl aBCTPUNCKUM
YYEHbIM

K. JlaHgLtenHepom u
YeLLICKMM Bpayom

A. AHckum B 1901r - 1903r.



* TepMUHOM rpynmnbl KPOBW
obo3HavatloT MMMyHobuosriornvyeckmne
CBOUCTBA KPOBM,

* Ha OCHOBaHWW KOTOPbIX KPOBb BCEX
noagen, HesaBMcMMO OT nona,
BO3pacTa, pachbl, reorpadonyeckon
30Hb

* MOXHO pa3fenuTb Ha CTPOro
onpeneneHHble rpynmbi.



*IaBecTHO Oonee 300
rpynnoBbIX paKkTOpPOB KPOBW,
KOTOpble 00beANHSAIOTCH B
HECKOMNbKO rPYnnoBbIX CUCTEM.



Cuctema ABO

* OTO OCHOBHaga ceposiornyeckas
cucrtema,

e OnpenensaoLlas

* COBMECTUMOCTb UJ1N
HECOBMECTNMOCTb KPOBW

*TIpUN ee rneperimBaHni.



 [pynnoBasi NnpuHageXXxHOCTb KPOBU
no cucteme ABO

* OnpeaenaeTcd no Hann4yn Unu
OTCYTCTBUIO B MEMDpaHe
9pUTPOLUTOB arrntoTnHoreHos A n B,

°* a nnas3me KpoBu arrinioTMHUHOB
* aunp.



* B KpoBM ogHOro 4yernoseka
HMKOrga He BCTpeYaroTcA
OAHOUMEHHLIE arrnmiTUHOIEHbI U
arrmiOTUHUHBL, T. €.

Ana,Bn .
* [1pn Takon BCTpeye nponcxoauT

peakuma arrmioTUHaLNN —
CKIenBaHmne 3pUTPOLINTOB.



Pacnpep,eneHme daltTJIkTUHOreHoB " arrJifTMHNHOB

[pynna | ArrntoTUHOrEHbI | AFTNIOTUHUHDI
KPOBWU | 3pPUTPOLINTOB naa3mbl

| O auB.

1 A B

11 B 0

I\ A B 0




°|Irp. — 40 — 50%;
*lIrp. — 30 — 40%;
|lIrp. — 10 — 20%);
IVrp. — 5%.



OnpeneneHune rpynnbl KPOBK

OcHOBaHO Ha peakuuu
arrnioTuHaumn,



LlonuknoH aHTn-A LlonuknoH aHTn-B
(copepxut Q); conepxut [3);

\g xo o

§ % Il rpynna
P

\ ‘u Il rpynina

” ” IV rpynna



Cuctema pesyc (Rh)

* OTKpbITa B 1937 — 1940 .
K. laHawTenHepom un
* B. BuHepom.

* AHTUTEHbI CUCTEMbI PE3YC
HaxoasTcs B MembpaHe
3pPUTPOLINTOB.

 Hanbonee BaxHbiMU aBnatoTca D,
C, E.



e CaMbIiM aKTUBHbIM ABNAETCA
aHTureH D.

*[10 ero HanNM4no NN OTCYTCTBUIO
onpenenstoT pesyc-
npuHagneXxHocTb kKposu (Rh™ nnu
Rh).

* [MaBHOW OCODEHHOCTBLIO CUCTEMBI
pe3yc ABMNSIETCS OTCYTCTBME B

NJia3dMe BPOXAEHHbIX aHTUTEIT —
AdlTJTTOTUHUHOB.



* Pesyc — aHTUTENA (@aHTUpPE3YC-
arrnioTUHUHGI)

* bopMUpYyOTCA NPpU NonagaHuUn
pes3yc —oTpuuaTenibHOMY
4yeroBekKy

* pe3yCc-NoNoXXUTeNbHOU KpPOBMW,
* YTO HEOOMYCTUMO.



Pe3yc- KOHNUKT

e BosHukaer

* 1.npun nepenunBaHnn Rh-
peunnueHTy Rh™ kpoBu;

2. [lpn bepemMeHHOCTU: ecnn MaTb
Rh a nnog Rh™.



© 5 [1oHOp

@ AHTUpeE3ycC-
arrmioTUHUHBI

PeunnneHt



00000

Rh’



Pe3yc-KOHQNMUKT Npw
bepeMeHHOCTH



MaTb




[lpaBuNa nepenmBaHus
KpOBM.



* 1. OnpenenuTb rpynny KPoBu BO
donakoHe.

» 2. Rh — gpakTop.
* 3. [1pobyYy Ha nHAMBMAOYarbHYIO
COBMECTUMOCTb:

* Ha CTeKre Kansmga CbIBOPOTKU NUNK
nras3mbl peunnnueHTa + KpoBb
noHopa (10 : 1).



*4. [1poba Ha pe3yc —
COBMECTUMOCTb:

* B NPOOUNPKY 2 Kannun CbiIBOPOTKU
MNn nnasmbl peymnueHTta + 1

Kannga KpoBu aoHopa 1 1 kannto
33% pacTBopa NonuritoKnHa,

* 3 MUHYTbI NepeMeLLInBaeM,
3aTemM + 2 — SMrn
don3nornorm4yeckoro pactaopa.



5. TpexkpatHaga bunonorn4yeckas
npooba:

* 3 pasa no 15 — 20mn BNmBaem
OOHOPCKYH KPOBb CTPYMHO C
MHTEPBANIOM 3 MUHYTHI.

* 6. OCTanbHYy0 YacTb KpOBM NepennTb

KanernbHO NN CTPYNHO (Mo
NnokasaHuam).



MeToabl oUueHKN KpacHOWU
KpOBMU:

1) onpegeneHne KonnyecTea
ApUTPOLNTOB (KaMepHbIN METOA,
aBTOMaTU4eCKUN);



1. ABTOMaTN4YECKM

doToINEMEHT

[\

=

%

ICTOYHUK cBeTa



 2) onpepeneHne COJ;

» 3) onpeneneHne KonnyecTea
remMorrnodounHa
KarnopumeTpuieckum MeToaom;



*4) pacyeT LBETHOro nokasartens
KPOBU — CTENeHb HacCbILLEeHUS
SPUTPOLNTOB reMornoonHom; N =

0,8 -1,0

*5) pacyeTt CI'O3 (BN oT 27 oo 33
Nr 8 O4HOM 3PUTPOLIUTE;

*6) onpeneneHne OCMOTUYECKON
PE3NCTEHTHOCTN 3PUTPOLIUTOB.



BennyunHbel pH bnonornyeckmnx

XNOKOCTEN
KneTto4yHas KpoBb Moua
XNOKOCTb
7,0-7,2 ApTtepuanbHasa — 7,40 5,0 - 8,5
obpasoBaHue |(cmelwenmne ao 7,0 unn | (M3meHseTcs
KUCIbIX no 8,0 — Taxenble B
NPOAYKTOB |HapyLUeHus, Beayumne K | 3aBUCUMOCTU
meTtabonuama |rmbenn) oT pH KpoBwK
BeHo3Hasa — 7,36 COOTBET-
( AnuTenbHoe CTBEHHO)

cMmeweHne Ha 0,1 - 0,2

— rnbernb)




