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CBOWCTBA 3pUTPOLIUTOB:

1. OcmoTunyeckme cesomcTea (OCMOTUYECKUN TEMONN3S);
2. CO3 (A — nHpeke);
3. NnactnyHocTtb (BpdekT Curma, d-H Papeyca-JinHagsncra)

Top view

7.5 micrometers

2.0 micrometers

(a)

Figure 17.3  (a) How is the biconcave shape of a red blood
cell related to its function? (b) Falsely colored scanning electron
micrograph of human red blood cells (falsely colored).
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(a) Hemoglobin molecule

Figure 17.4 When a hemoglobin molecule (a) is
decomposed, the heme portions (b) are broken down into iron
(Fe) and biliverdin (c). Most of the biliverdin is then converted to
bilirubin (d).
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Figure 17.8 Life cycle of a red blood cell. (1) Essential
nutrients are absorbed from the intestine; (2) nutrients are
transported by blood to red bone marrow; (3) red blood cells are
produced in red bone marrow by mitosis; (4) mature red blood
cells are released into blood where they circulate for about 120
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days; (5) damaged red blood cells are destroyed in liver by
macrophages; (6) hemoglobin from red blood cells is
decomposed into heme and globin; (7) iron from heme is
returned to red bone marrow and reused; (8) biliverdin is
excreted in the bile.




CXEMA SPUTPOIIO33 A

CTBOJIOBAasA KJIETKAa KOCTHOI'O MO3ra
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~ MEXAHU3M
OEACTBUS 3PUTPOIMO3TUHA

1. Yckopenne U yCHJIEHHE NIEPEX0a CTBOJIOBBIX KJIE-
TOK B 3pUTPOOIIaCTHI

2. YBenuueHue 4uciia MHTO30B KJIETOK JPHTPOHI-
HOIO psija

3. Uckio9yeH e OHOTO HITH HECKOJIBKHX ITHKJIOB MH-
TOTHYECKUX NEeIIEHUU

4. YckopeHue CO3peBaHMs HEOEIALMXCS KICTOK —
HOPMOOJIACTOB, PETHKYJIOIHTORB

5. OpUTPONO3THH IIPOJIEBAET CPOK XH3HHU HE3PEIBIX
IPEANIECTBEHHUKOB KJIETOK 3pUTPOHMIHOIO psAaa
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OBMEH >KEJIE2A B OPIFrAHMM3ME

AENMOHUMMPOBAHO

B OPIr AHUV3ME:
BCEIoO 3—5r

B TOM 4Yucrie:
NemornobunH — 2,5 1
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20—30 mr/cyT 0,6—2.,0 mr/cyT

~

NMOTEPUM 13 OPTT AHUMSMA
< 1 mr/cyT

Jlakrtaumusa — 0,5 mr/cyT
MecsadHble — 1 mr/cyT
2 mn KkpoBwvi —1 mMr




| BUTAMWH B, 1

5—30 mMmKr/cyT
KobanamuH nuum
(ButamuH B,
BHELUHUN paKkTop)
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Stages of Development of Erythrocytes and Granulocytes.
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LIBETHOW NokasaTtenb
0.85-1.05

HopmarnbHoOe coaepkaHne remornodbuHa B
aputpoumnte — 31-33 nr

* 0.85 — 1.05 — HOpMmOXpOMUSA
* MeHbLe 0.85 — rmnoxpomus
* bonbwe 1.05 - rmnnepxpomug



AHEMNW

AHeMus, BA3aHHAs C NOTEPEN KPOBMU;

AnnacTtnyeckaa aHeMua («noTeps»
KOCTHOIO MO3ra: raMma-, PeHreH-
00ny4YeHmne, XMM.TOKCUHBI);

MeranobnacTtHas aHemMusa (HapyLleHne
BCacbIiBaHUA BUT.B);

[emMonuTnyeckaa aHemus (aHomMmasnnm
9PUTPOLMNTOB. CPEPOLINTOS,
apuTpobnacTo3s)



NEMKOLIUTDI

Ob6miee xomuuecTBO: 4,5—9-10°/1
4500—9000 B 1 MKII

2 XJj1acca: rpanyyionuTsl (HeiTpoduiiel, 6a3odu-
JIB1, 903MHO(MHUIIBI) B arpanyIonAThI (JTEMQONH-
Thl I MOHOIMTHI)

4 MNMYNA I'PAHYJIOLIUTOB:

KOCTHOMO3Tr0BO#M — 30% ; 3penble KJIETKH 3—4 us
HUPKYJIUPYIOLIHH

| ¥ 20%; 4 - 30 gacos
MapruHaabHbIA %;
TKaHeBoH — 50%; 4—5 nueu
Kaxneni gac 3:10° rpanyionuToB BBHIXOJHT B
KpOBH M3 KOCTHOr0O MO3ra H CTOJIBKO K€ mepe-

XOOHT U3 KPOBH B TKAHH
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Figure 17.15  Leukocytes can squeeze between the cells of a
capillary wall and enter the tissue space outside the blood

system.
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Figure 17.16  When bacteria invade the tissues, leukocytes
migrate into the region and destroy the bacteria by
phagocytosis.
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HENTPO®UIbl — camble BaXHble
doyHKUMOHANbHbIE 3NEMEHTD
Hecneyunmmnyeckon 3aLMTHON CUCTEMDI
yenoBekKka

6-8 YacoB B KpOBEHOCHOM pycre — B CIIU3UCTbIE
0DONMOYKU;

OHeprua — aHadpPOOHbIN MMKONM3 (BocrnarneHue, OTeK,
NS10X0€e KPOBOCHabXeHue);

darounTtos baktepuin (npoteassbl, NeENTUAA3LI,
oKkcuaasbl, nunasbl);

«bapabaHHble nano4vkm» - gMarHocTMKa norna YenoBeka



QO3NHOPUIIbI

« darounTos — coaepxart KpyrnHbie rpaHynbl
(aMUHOKMCNOTHLI, 6enkn, nunuabl);

» CyTO4Hble KornebaHus: ytpom 20% |,
Houbto 30% 1;

e 303nHOOUNUA 1: anneprus, rMUCTHbIe
MHBa3NKN, ayTOMMMYHble 3aboneBaHus



BA3OPUIIbI

10-12 4yacoB B KPOBEHOCHOM pYCIlE;

KpynHble rpaHynbl (renapuH, rMCTaMmuH);

AKTMBaUUA nunonunsa — AeNCTBUE MPOCBETSAOLLEIO
doaKkTopa;

Hannyne yE-cneumdunyecknx peLenTtopoB, CBA3bIBAHNE
aHTUreHoB (Npwv BO34eNUCTBUM MblfbLbl NPN CEHHOW
nmxopagake);

[Tpn BbICBOOOXKOEHUN TMCTAMMHA: anneprus,

paclimpeHne cocyaoB, NOKPACHEHUE KOXN, 3yadLlas
CbliMNb, Cria3am OPOHXOB)



[ BuALI NMMOOLIUTOB l

T-KneTku B-KIeTKu O-kneTku
« XENMEPHI HartypanbHbie
(T-T u T-B) Kunnepsl
- AMITTIUGAVEPDI » SOOEKTOPHI
* SOOEKTOPLI (AHTUTENO-
(KUTIJIEPDI) NMPOAYLIEHTHI,
* [TAMATU KUINEPDI)
- CYTIPECCOPbGI - XEJNNMEPHI
(T-T U T-B) * TAMATU
* KOHTPCYTIPECCOPHI - CYTTPECCOPbDI
* T-ANOOEPEHLIVP.




NTINMMoeOLINTDI

Obpa3syTca B nuMmdaTnyecknx yanax, MMHganumHax,
yepBeobpasHOM OTPOCTKE, CeneseHke, BUNOYKOBOW
Xernese, KOCTHOM MO3re;

[oBbILLAT CMOCOOHOCTb KNETOK K MUTOTUYECKOMY
NeneHuio;

[ToBbILWAKOT CIOCOOHOCTb KNETOK YCUITEHHO
cuHtesnposatb PHK 1 HK, 6enkn n gepmeHThi;

BbINOMHSAKT ponb cneundmnyeckon 3almThbl;

CnocobCTBYIOT YCUITEHHOW BblpaboTKe
MMMYHOTTI00YNMNHOB;

NTnmdpounTos; numagoneHnsd



MOHOUMWTHI

ObpasyTcsa B KOCTHOM MO3re — niuMmdaTtnyeckume yanol,
CUHYCbIl NeYeHN, Cerie3eHKn N KOCTHOro Mo3ra;

Bbicokasa crnocobHOCTb K dharounTosy
(Hecneuundgunyeckas actepasa);

13 KPOBEHOCHOIO pycna — B OKpYXXaloLlmMe TKaHW,
PaCTYT, B HUX NOBbILLAETCA COAepKaHNE NU30COM U
MUTOXOHOPWUM;

[ocTturHye 3penocTtu npesBpaLlarTCcsa B IMCTUOLNTDI
(TKaHeBble Makpodarn);

B6nur3n BocnannTenbHOro o4ara rmcTMoUUTbl
pa3MHOXaloTCHA JeneHnem, oopasyoT orpaHNYUTENbHbIN
Ban BOKPYT MHOPOAHbLIX TEN
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NNEKOUNTAPHAA ®OPMVYIJIA
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NEVUKOLMTAPHAA ®OPMYIA
(lipoyeHTHOE COOTHOLLEHWe
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NEMKOLNTO3:

1.0CTPbIE BAKTEPUAJIbHbBIE MHOEKLNW
«COBUI BJIEBOy;
2.3NIOKAYECTBEHHASA MPONMN®EPALINA NEMKOLIMTOB - NNIEMKO3

JIEMKOMEHWA:

1.YTHETEHWE NEMKOMO33A (PU3NYECKUE,
GAPMAKOJIOT'MYECKNE U XUMNHYECKUE ®AKTOPbDI);

2. TAXEJIbIE OCTPbIE MH®PEKUMNOHHbBIE 3ABOJIEBAHUNA
(CEMNCUC, MUNNAPHbLIV TYBEPKYIIES);



IPYTbl KPOBU

FPYTINA BO3MOXHbIN YACTOTA,
KPOBWU FEHOTWI %
O o, B 00 42
A B AA/AO 44
B o BB/BO 10
AB — AB 4




OCHOBHBbIE LIEMIU TEMOTPAHC®Y3UM

1. 3amecrurenbHas (BOCCTAHOBIIEHUE ObIXAHUS, KPO-
BOOOpaieHusi, BOgHoro 6ananca)

. 'eMocTaTu4eckas
. CTumMyJidpyromas ¥ *MMYHOOHO0JIOTHYECKas

. JIe3MHTOKCUKAIIMOHHAs]

. 'nmocencuOuIn3 upyroIast
. ITuTarensHas

2
3
4
5. InypeTuvyeckas
6
7
8. Peonoruyeckas
9

. ObmMmenHas
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. KOppeKkTopbl KpOBETBOPEHUS
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Figure 17.24 Each blood type is characterized by a different
combination of agglutinogens and agglutinins.




(a)

Figure 17.25 (a) If red blood cells with agglutinogen A are
added to blood containing agglutinin anti-A, (b) the agglutinins
react with the agglutinogens of the red blood cells and cause

them to clump together.
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Figure 17.26 (a) If an Rh-negative woman is pregnant with an
Rh-positive fetus, (b) some of the fetal red blood cells with Rh
agglutinogens may enter the maternal blood at the time of birth.
(c) As a result, the woman'’s cells may produce anti-Rh
agglutinins. '
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Figure 17.27 (a) If a woman who has developed anti-Rh
agglutinins is pregnant with an Rh-positive fetus, (b) agglutinins
may pass through the placental membrane and cause the fetal
red blood cells to agglutinate.



MEPOINPUATUA NMEPEL NEPEJTMBAHVEM
KPOBWU

* Onpenensaior:

1.'pynnoByto NpuUHaONEXHOCTb KPOBWU;

2.lHonBnayanbHy0 NpMHaOnNeXXHOCTb KPOBU
OOHOpa U peumnneHTa;

3.COBMECTUMOCTb KPOBUM AOHOPA N peununmeHTa rno
pe3yc-aKkTopy;

4.buonornyeckyro COBMECTUMOCTb KPOBW AOHOpPA
N peunnuneHTa



FTrEMOCTA3

® I'eMocTa3 — COBOKYITHOCTh MEXAaHHU3MOB, 00ecneqH-
BAIOLIUX NEJIOCTHOCTE COCYAMCTOrO PycJia B PEOJIOTHIO
KPOBH

1. Bpemennblit reMocras 2. ITocTOsSIHHBIH TeMOCTa3

— COCYHUCThIN — PEeTpaKuA Crycrka
— TpOMOOLIUTAPHBIH — peKaHanu3anus cocyaa
— KOaryJasiuOHHBIA

® I'eMocTas — MexaHH3MBI GOpLEOBI ¢ KPOBOTOYHBOCTHIO




OYHKLIUA TPOMBOLIUTOB

1. AnresuBHo-arperarfionHas
2. KOHLIEHTpaMOHHO-TPAHCIIOPTHASI
3. AHruorpoduyeckas

4. I'eMOKOArysiiuOHHAas

5. Ba30KOHCTPHUKTOpHAS




PaxTopbl CEBEepPTHIBAHUA KPOBM M MX CHHOHMMBbI

Ceeproiraiomyui paxkrop

OuOpUHOTEH
ITporpoMm6un
TxaHeBO¥ dPaKTOPp
Kanesmmum

DaxkTop V

PaxkTop VII

dakTop VIII

DakTop IX

DaxkTop X

DaxkTop XI

DakTop XII

PaxkTop XIII

IIpexanmukpeuH

BBICOKOMONIEKYIIAPHBIN
KMHWUHOIE€H

TpomM60oIITHI

CuHOHMM

DaxkTop I

DaxkTop 1II

DakTop IIl; TkaHEeBOIM TpOoMOOIJIACTHUH

PDaxkTop IV

ITpoakmenepuH; JJabUIbHBIT DAKTOP;
Ac-rno6yinuH

AxriennepaTop KOHBEPCHU
CHIBOPOTOYHOTO IMIPOTPOMOUMHA;
IIPOKOHBEPTHH; CTAOUIBHBIN dDaKTOop

AxTuremoduiaundecKui paxkTop;
aHTUTreMO(MPUINIECKUM IJTIOOYIINH;
anTuremodpuaundecKkul paxkrop A

KoMIIOHEeHT IJIa3MeHHOTO
TpoMb6orutacTuHAa; PpakTop
KpucrMmaca; aoTuremMmouiIndIecCKUu i
daxTop B

dakrTop CTtroapTa; dpakrop
Crioapra—IIpayopa

IIpenimiecTBEeHHUK ILJIAa3MEHHOTIO
TpoMOOIIJIaCTHUHA; aHTUTEMO-
dbunugeckuii dpaxkrop C

PDaxTop XaremaHa

DOubpuH-cTabUIU3NpyoIuil dakrop

DakTop PiaerTgepa

DakTop PuraKepaiabaa




[ ®AKTOPbLI TPOMEOLIMTOB |
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AL
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- TPOMBOUUTOB
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OUOpUHOIEH

HuTerpuHsl MeMOpaHbl TPOMOOIHTOB




Endothelial lining Collagen fiber

- (1) Break in
vessel wall

(2) Blood
escaping
through
break

(3) Platelets adhere
to each other,
to end of broken
vessel, and to
exposed collagen

(4) Platelet plug
helps control
blood loss

Figure 17.19 Steps in

platelet plug formation.



1. PasopBaHHbIA COCYA, 2. CkneunBaHue TpoMmbouuTos

3. NosiBneHue $mnbpuHa 4. dopmupoBaHue GnNOpuHOSTT o
crycrka

5. OcyliecTBneHne peTpakuum crycrtka

NMpouecc cBepTbiBaHUA B TpaBMUPOBaHHOM cocyne [Seegers
Hemostatic Agents, 1948. Courtesy of Charles C Thomas,

Ltd., Springfield, IL]
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BHELHMI NYTb MHULMALMN CBEPTbIBAHUS KPOBU

a TpaBmMma TKaHu

|
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Ca2t \
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BHYTpEHHMA NYTb MHULMALMK CBEPTbIBAHUS
KPOBMW

TpaBma KpoB/ unu
KOHTAaKT C KO/JjiareHoMm
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