KpoBeTBOpeHue (remomnoas) — obOpa3oBaHMe KIEeToK KpOBW B
KpaCHOM KOCTHOM MO3re u3 eOuHOro TnpealwecTBeHHUKa —
NnonnnoTeHTHOU cTBonoBoun KposeTBopHomM KneTkn (MCKK).

B coBpeMeHHOU cxXemMe KpoOBeTBOPeHUsa pa3nuyaroTt 6 KNaccoB:

1 Knacc - CTBOJIOBblE MNOJIMMNOTEHTHbLIE KIEeTKUW —  CNOCOOHBLI
anddepeHumpoBaTbCa B N06oN POPMEHHbBIN 3IEMEHT KPOBWU;

2 Knacc - NOJIyCTBOJIOBbLIE KFEeTKW - MpealecTBEHHULbI MUENonodsa WU
nMmMmdonoa3sa;

3 _Knacc - YHWUMNOTEHTHble -  KIEeTKN-NpeawecTBEHHULbI CBOEro psiga
KPOBETBOPEHUS, CMNOCODOHbIE  ANDIEPEHUMPOBATLCA TOSMMBKO B OAWH TUM
dOPMEHHOI0 ANEMEHTA;

4 knacc - GnacrtHble KneTku (Monogble) - aputpodbnacTel, numdobnacTsl,
MerakapunobnacTtbl U T.4.;

5 Knacc - co3peBalullMe KNeTKU - XxapakTepHbl AN CBOEro psaa
KPOBETBOPEHMSA (MPONMMAOLIMT, NMPOMOHOLMT, MPOHOPMOLIMT, MPOMUENOLNT).
MoxxeT ObITb HECKONBbKO pa3HOBUOHOCTEN MepexodHbiX KneTok. Hanpumep, B
SpPUTPOLUTAPHOM psday - A0 NATM  pasHOBUMAHOCTEN  (MPOHOPMOLMNT,
6a3ounbHbLIN  HOPMOLWT, MOMMXPOMATOMUIIbHBLIA HOPMOLUT, OKCUMUIIbHbIN
HOPMOLUT, PEeTUKYNouuT). Y rpaHynoumToB — A0 YETbIPEX PaA3HOBMOHOCTEN
(MpoOMMENouUmnT, MUENOLNT, METAMUETTOLUT, NanoyKkosaepHbIe KNETKN).

6 knacc - 3penblie (OpPMEHHbIEe 3MEeMEeHTbl: NUMJQOUNUT, IPUTPOLMT,
TPOMOOUUNT, CErMEHTOAAEPHbIE rPAHYNOLNTbI, MOHOLIUT.




OBpeMEHHAaA CXeMa KPpOBETBOPEHUA.
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KpoBb (haema) - uaokasa  coeauHUTENbHaAs  TKaHb,
LIMPKYNMpytloLLias B cocyaax.

dusmnonornyeckme pyHKLNN KPOBU:

- TpaHCNOpPTHaA — NepPeHOC pPasfnMYHbIX BELLECTB;

-AbixaTenbHasa — nepeHoc 02 n CO2;

-Tpodhunyeckasa (nutareribHas) — NEPEHOC NUTATENbHbIX
BELLIECTB OT OpraHoB MULLIEBAPEHUNS K TKAHSIM;

- 3KCKpeTopHasa (BblaenutenbHasl) — yadaneHue npoayKToB
obMeHa 13 TKaHen 1 NepeHoC UX K opraHam BblaeneHus;

- 3dliMUTHaAA — HaliItine B KPOBU aHTUTEIT U CNOCOOHOCTb K
CBEPTbIBAHUIO,

-  TepMoperynatopHas —  3aBUCUT  OT  ObICTPOTHI
nepepacnpenerneHnsi KpoBM B COCYANCTOM pPycne;

-perynaTopHas — nepeHoc ropMOHOB U MeANaTopoB K
opraHaMm-MULLEHSAM.




Ob6bLemM KpoBM.

Y B3pOCNoro 4YerioBeka B HopMe coctaBnsaeT 6-8 % oT macchl Tena
(4,5-6 nutpoB), 60-70% umpkynupyrowas kposb, 30-40% -
OenOHMpPOBaHHas.

CocTaB KpoOBMU.
- nnasma (kugkasi 4acTb);

- (OpMEeHHble 3fieMEeHTbl (3pPUTPOLMUTHI, NMENKOLUTHI,
TPOMOOLUUNTDI).

OB6bEMHOE COOTHOLUEHNE (POPMEHHbLIX 3NEMEHTOB M Mria3mbl
Ha3bIBAETCH reMaToKpuUT

B uupkynupylowen KpoBu Ha A0 (POPMEHHbLIX 3IEMEHTOB
npuxoantca 40-45%, Ha gonto nnasmbl - 55-60%.

B nenoHnpoBaHHOM KpOBM HAOBOPOT.

[Tnasma - copgepxut 90-92% Boabl n 8-10% cyxoro octartka,
KOTOPbIN COCTOUT U3 OPraHNYeCKUX N HEOPraHU4YEeCKUX BELLIECTB.




OpraHun4yeckue BeLlecTBa:
-0enku (anbbyMuHbl, rModyNuHLl, PUbpUHOreH) — 6-8%;

-HebenKkoBble a3oTcoaepkalime coeanHeHnsa (aMUHOKUCIIOTHI,
nonunenTuabl, MOYEBMHA, MOYeBas KUcrnoTa, aMMuaKk,

KpeaTUHUH);

-0e3a30TUCThIE BeLLECTBa (IMoKo3a, HenTparnbHble XNpPbl,
nunougbl);

-pEPMEHTLI U TOPMOHBbI.

HeopraHnyeckue BellecTBa:

-MUHepanbH. Bewlectea (Na*, K*, Ca*4, CI-, HCOs~, HPO4) - 1%

PU3NKO-XMMNYECKNE CBOUCTBA KPOBM:
1. OTHOCUTenbHasa nnoTtHocTb p=1,050-1,060;

2. BA3KOCTb KpoBU = 5, BA3KOCTb nna3mbl =1,7-2,2 no
OTHOLUEHUIO K BA3KOCTU BOAbI;

3. laBneHue KpoBU B cocyaax = 7,6 atMm.;




4. OcmoTn4Yyeckoe gaBrieHUue - 3aBUCUT OT coaepKaHua coneun

(npenmyuwiecteeHHo NaCl) n Heobxoaumo Ans nogaepkaHus
YPOBHSA BOAbI B KIeTKax.

- 0,9% pactBop NaCl — n3aoTtoHn4eckmum mnm pus. pacTteop, OCM.
OaBrieHne KOTOporo = AaBrieHUIO Mra3mbl KPOBMW.

- 0,25-0,5% pactBop NaCl — runoToHM4YecKknun. STO PacTBOP C
bonee HU3KMM OCM. JaBfeHMeMm, YemM [JaBneHue Kposu. B
MMNOTOHUYECKOM  pacTBOpE  3puTpoumTbl  pasdbyxalT U
pa3pyLuaoTCs.

- 10% pacTteop NaCl — runeptoHuyeckun. B runeptoHn4eckom
pPacTBOpPE IPUTPOLUTLI CMOPLLMBAIOTCS.

5. OHKOTMYecKoe gaBrieHue — 3aBUCUT OT coaepkaHust 6enkos
(anbObyMMHOB) U HEOOXOOMMO AN NoaAep)XaHUs YPOBHS BOAbI B
COCYOWUCTOM pYyCrie;

6. NocTtosiHcTBO peakunun (ph) - coctaengaer 7,36—7,42. Ecnun <
7,36, TO NPOMCXOOUT CABWUI peakuun B KNCIYIO CTOPOHY - auupos,
Ecnun > 7,42, To cOBUTr peakumun B LLIENOYHY0 CTOPOHY — arikanos.



eMonu3 — paspyLueHue apuTpoumToB. Buabl remonusa.

-OCMOTUYECKUIN — MOXKET ObITb Bbl3BaH JeNCTBMEM
rMNOTOHUYECKOro pacTBopa.

- XUMNYECKNN — BbI3BaH OENCTBUEM XMMUNYECKUX BELLIECTB,
(acpup, xnopodopm, ankorosib, 0eH301, XKeN4YHbIe KACIMOTbI N Ap.);

- MEXaHUYEeCKNIN — MOXET ObITb PE3KNUM BCTPAXUBAHUNEM;

- TePMUYECKUIN — BO3HMKAET NMPU 3aMOpaXMBaHUN U
pasMopaxxnBaHUM aMnyrnbHOW KPOBU, a Tak e NMpu eé HarpesaHun
0o temneparypbl 65-68 C;

- BHyTpMannapaTHbIU — MOXET MPOoUCXoauTb B annapare
MCKYCCTBEHHOIo KpoBOODpaLLeHNs BO BpeMs rnepdysunm
(HarHeTaHuA) KPOBMU;

- Buonoruvyecknin — passmMBaeTCH Npu NepenuBaHnm
HECOBMECTMMbIX rpynn KPOBU U HeAo0ObpoKayYeCTBEHHOM KPOBM,
a TakK e npu yKycax s40BUTbIX 3MEN, CKOPNUOHOB, MYEn.

B HopmMme B opraHuame ToXe npoucxoauT reMosn3 npm
OTMUPAHUM CTapPbIX SPUTPOLINTOB B NEYEHU, CENEIEHKE.




ApuTpountbl (rpey. erithros — kKpacHbin, cytus - kKnetka) —
KpaCHble  KPOBsIHble  Tenblia, BblCOKOCNELNann3npoBaHHbIE
be3bsgepHbie KNeTku, umerwme popmy OBOAKOBOrHYTYHO OMCKA.
Ob6pa3yoTcd B KpaCcHOM KOCTHOM MO3re,  paspyllatorcs B
ceneseHke. Bpems xnsuu - 100-120 gHen.

COO (cpeoHun gnameTtp apuTtpouuTta) = 7-8 MKM.
HopmanbHble noKasaTtenu 3p.:

Y MYXUUH — 4-5¢10"*/n (T/n); y XeHWuH — 3,9-4,7°10"?/n (T/n).
Jpumpouyumo3s — rnoBblLLEHNE KONUYECTBa 3pUTPOLINTOB,
3ApumMporneHusi — NoOHMXeHne.

Op. cogepxaT NMUrMeHT KpoBu remorsnioouH (Hb).
HopmanbHble nokasatenu Hb:

Yy MyX4nH — 130-160r/n; vy xeHwuH — 120-140r/n.

Hopm. noka3atenun CO3J (CKoOpoCTb 0OcedaHusd SpuUTpoLUTOB):
Yy MyX4uH - 1-10 mm/yac; y XeHwuH 2-15 mm/yac;

y OepeMEHHbIX XEHLUVH Ao 25 mMm/yac.




Coctout Hb n3 1 6enka rnodmuHa n 4 monekyn rema, KOTOpbIN
cogepxut Fe?*. Atom Fe?" cnocobeH npncoeamnHaTb U otTaaBaTb
monekyny Oz2 - 3To Ha3blBaeTCs ObixamesibHoU pyHkuueu Hb.

K Apyrmm coyHKLNAM 3pUTPOLINTOB OTHOCATCA: ByghepHasi,
numamersnbHasi, pepMmeHmMamueHas, 3aujumHasi (CrocobHOCTb
CBA3bIBaTb TOKCUHDbI).

Pasnuyalot 3 Buaga domsuvonornyeckux coeamHeHunm Hb:
- okcuremorno6uH (HbO2) - HaxoguTca B apTep. KpoBWU;

- BoccTtaHoBreHHbIn Hb — 310 okcnHDb, koTopein otgan O2 n
HaxoOUTCHA B BEHO3HOM KPOBMU;

- kKaporemornoouH (HbCO2) - cogepxntcsa B BEHO3HOW KPOBW.
Mpu natonoruu Hb MoXxeT 06pa3oBbLIBaThL ELLE 2 COeANHEHUSA:
-kapo6okcuremornoouH (HbCO) — npoyHoe coeanHeHne
remornobunHa ¢ yrapHbiM ra3omMm (OKUCLIO yrrepoaa);
-meTremornoouH (MetHb) — coeguHeHune, B KoTOpom noAa
BNUSAHMEM CUNbHbIX okucnutenen Fe* npeBpallaetca B Fe?.




[1na onpeneneHna ypoBHA Hb B KpoBU UCNONb3YIOT remomMeTp A.

Canun. CO3 onpenenatoT (3a 1 yac) B cneunasnibHON NMUNETKe
npubopa T.I. MNaH4YeHKOBA.

INenkouutsbl (oT rpey. leukos — 6enbin, cytus — kneTka) —
benble KpoBsiHblE TENbLA, COAEPXKaLLMe SAPO U NpoTonnasmy.
Pa3mep 8-20 mkm. HopmanbHoe coaepXxaHue B KPOBU

L = 4-810%/n (I'/n).

Jleukoyumo3s — yBernIM4eHNEe Konn4yecTBa JIEMKOLUTOB,
JieuKkorneHusi — NOHNXeHue.

Bp. xxn3uu - 15-20 gHen, numdouuntoB — 20 u > ner.
JlenkounTtbl aensaTcsa Ha 2 bonbLive rpynnsbl.

|. 3epHUCTLIE (rPaHYNOUMUTDI):

- 303UHOpUIbI (303);

- 6azopunnbi (6a3);

- Heumpoagunbl (HP) — Mmuenroyumsi, MéeMamMuesioyumal,
rnasio4kosioepHsble (rsi), ceaMeHmMosioepHbie (cs);




ll. He3epHUCTLIE (arpaHynounTbl):
- nnmdoounTbl (Ndh);

- MOHOLUMUTbI (MOH).
IlenkouunTtapHaa cpopmyna (nenmkorpamma)
HOD

6as | 203 | Mven |metam| na |ca Nd  MOH

0-10-50 0| 1-6 |47-72 | 19-37 3-11
-3TO NPOLEHTHOE COOTHOLLIEHME OTAESIbHbIX BUAOB NENKOLIUTOB.

IlenkouunTtapHas goopmynia MMeET OrpoMHOE AMarHOCTUYECKOe
3Ha4YeHMe:

Hp.: npu ocTpoM BocnaneHnn — noBbILLaoTCA HENTPODUIbI
(HenTpounusa), npu anneprum Unm rMUCTHON NHBa3nN —
903UHOMPUIbI (303MHOPUNINA), MPU BANOTEKYLLMX XPOHNYECKNX
NHpeKUnAxX (TyOepKyrnes, peemaTtnusm v ap.) — nIMMAOoUUTLI
(numdoumnTo3s).




OcHoBHbIe _cBoMNCcTBa U (PYHKLIMUN NTENKOLNTOB.

1. AMeboBuaAHaaA NOABUXHOCTb — COCOOHOCTb akTUBHO
nepegBuraTbCs 3a CHET 0bpa3oBaHMS NCEBOONOAVN;

2. laneges — cnocoBHOCTb NPOXOAUTL Yepe3 CTEHKY Cocyaa;

3. ParoumnTo3 — cnocobHOCTb Nornowartb YyXXepoaHble Tena.
dParouunTto3 nporekaetr B 4 dasbl:
1 - XeMoTaKkcuUc — aKkTUBHOE HamnpaBreHHOEe OABUMXEHUE K

00bekTy dparounTosa, obycnoBneHHOE NPoAYKTaMn €ro
XU3HeOesaTenbHOCTH;

2 - KOHTaKT C 0ObeKTOM hparounTosa;

3 - 3HAOLMTO3 (NOrnoLweHne) NyTemM MHBarmHauMm mMembpatbl,
obpa3oBaHue harocombl 1 gerpaHynauusa cneuncpud. rpaHyn.

4 - BHYTPUKIeTO4YHOE nepeBapuBaHue (BHyTpU dparonn3ocombl) U
3K30LMTO3 — BbIOPOC NPOAYKTOB Aerpagaumn 6akTtepun.

ggyme QYHKLI.VIVI L - 3awimTHanA, depmMeHTaTUBHaA U
pereHepaTuBHaAs.




TpomGouunThl (rpey. thrombos — crycTok kpoBwu, cytus -
KJ1eTKa) — KPpOBSIHblE MIAaCTUHKN, De3bAdEPHbIE KNETKN OKPYriomn
NN oBaribHOM POPMbI, AUAMETPOM 2-5 MKM.

HopmMmanbHoe coaepxaHue Tp/u = 150-400104/ n (I'/n).

Tpomb6oyumos - yBennieHme Konnyectea TpomMoouunTOB,
mpomMboyumoneHusi -yMeHbLLUEHNE.

Bp. xu3Hn 1-10 gHen.

OCHOBHbIE CBOUCTBa TPOMOOLIMTOB:

- ameboBuaHasi NOABUXHOCTD;

-chbaroumnTos;

-afre3us, CKrnemBaHne mexay cobou v BolgeneHune 6asB.
OcHoBHbIe PYHKLUNN TPOMOOLIMTOB:

- yqyacTue B npoueccax cCBepTbiBaeMOCTU KPOBMU;

- 3allMUTHaN;

- (hepMeHTaTUBHaSA.




[eMoCTa3 - COBOKYMHOCTb (PM3MNONOrM4eCcKnx npoLeccos,
3aBepLuarLLnMXCA OCTaHOBKOW KPOBOTEYEHMUA.

PasnunyaroT 2 mMexaHM3Ma oCTaHOBKU KPOBOTEYEeHMUS:
.CocyancTo-TpomMoboumnTapHbIn reMmocTas

(MUKPOLMPKYNATOPHbLIN) — 00ecneyYnBaeT OCTaHOBKY
KpOBOTEYEHUA B MENKNX cocyaax (NepBUYHbIN).

MpoTtekaeT B 3 cTagum:
1 - cnasm cocydoB B OTBET Ha NOBpeXOeHUE;

2 - npununadHne TpoMoOoLUTOB K NOBPEXOAEHHOMY 3HOOTENUIO
cocyda u arperaumst ux mexagy cobow;

3 - peTpakuusa (ynnoTHEHMe) crycTka.

ll. lemokoarynsaumMoOHHbIN reMocTas (MaKpOLUNPKYNATOPHbIU,
BTOPUYHbIU) — 0becrnevynBaeT OCTaHOBKY KPOBOTEYEHUS B
KpynHbIX cocynax (d>200 Mkm), NnyTEM CNOXXHOro Kackaga
doepMeHTaTUBHbIX LEenHbIX peakunn ¢ ydactuem 13 nina3mMeHHbIX
ghakmopoe ceeEpmbiaHUSsI.




OcHoBHbIe (PaKTOPbl CBEPTbIBAHUA:

| - pnbpuHoreH (dr);

Il - npoTpom6buH (MT);

lll - TkaHeBOM TpombonnacTuH (TI);

IV - moHbl Ca*?;

V - npoakuenepwuH;

VI - akuenepuH;

VIl - npOKOHBEPTUH — KOHBEPTUH;

VIIl - aHTuremocpunbHbIN rnodynuH A (daktop Bunnebpanoa);
IX - aHTUremopunbHbIU rNodbynuH B;

X - dakTop CTtroapra-lipayapa;

Xl - npeawecTBeHHUK TpomMOoNnnacTuHa, pakrtop PoseHTans.
XIl - bakTop XaremaHa;

XIll - dppnbpuHasa (bndpuH-cTadbnnuaunpyrownm daktop);




[eMoKoarynsauMoOHHbLIU FreMOCTa3 NPOoTeKaeT B 3 CTaaAUM:

.Obpa3oBaHue CnoXHOro KomMmnnekca NpoTpomMonHasbl:
npe-TM + Ca*? + dakTopbl Nnasmbl = Tl TkKaHeBOW
1T + Ca*2 + TpomboumTapHein Tl = npoTrpombuHasa
2. Obpa3oBaHue TPOMOMHA:
[T + Ca™ + nporpombuHaza = T
3. Obpa3oBaHue nbpuHa:
Pr+T=0
Hutn oubpmHa — 3T0 OCHOBHOMN KOMMOHEHT TpoMOa.




[TIpoyHOCTb 0OOpa3oBaBLUErocs cryctka obecrieynBaetTca onbdpumH-
cTadbunumsnpyromm pakTopom.

Bpemsa cBepTbiBaHUA KanUNMsAPHOU KPOBU - 3-5 MUHYT,
BeHO3HOU KpoBU — 5-10 MUHYT.

B opraHusme pa3nuyaroT 2 rpynnbl pakTopoB:
- aKuenepaTtopbl — YCKOPSAOLLME MPOLIECC CBEPTbIBAHUS;

- AHTMONTOPbI (AHTUKOArynAHTbI) — 3aMeadnisoLLIne Nnu
NPenATCTBYIOLLUNE CBEPTLIBAHUIO KPOBW.

B npotuBoBeC cBepTbiBawLWeEen CUCTEME B OPraHu3mMe
MMEeIoTCA elle 2 CUCTeMbI:

- NPOTUBOCBEPTHLIBaKOLWAA - NMPenAaTCTBYET npoLeccam
BHYTPUCOCYOQMNCTOroO CBEPTLIBAHMNS KPOBU. AHTUKOArynaHTOM
LLINPOKOTrO CreKkTpa AencTema sisnaertca renapuvH. LUntpart Na*
cBA3blBaeT MOHbI Ca*?,

- pnbpuHONUTUYECKana — pepmMmeHTaTUBHaAsSA cUcTema,
HanpaBreHHas Ha eCTECTBEHHbLIN NU3UC PMOPMHA C MOMOLLbIO
npoTeonnTnY. epmeHTa - nrasmuHa (bmndbpuHonunsunHa).




pynnbl KPOBU — 3TO reHETUYECKN OBYCIOBIIEHHbBIN MPU3HAK,
XapaKkTepusyrLmMn aHTUFEHHYIO CTPYKTYPY SPUTPOLIUTOB.

AHTUreHbl! (Al') unu arrnoTUHOreHbl - A, B - HaxogaTtca Ha
MeMbpaHe SpUTPOLMNTOB.

AHTtuTena (AT) unu arrntoTUHUHLI A, B - HaxoaQAaTcs B nnasme
KpoBW. ArrnioTuHauma (CKrevBaHue) HacTynuT B TOM Crlyvae,
ecrn Npon3onaeT BcTpevya OAHOUMEHHbIX arrftoTUHONEHOB U
arrnoTnHNHOB (peakuuna Al-AT). HacneaoBaHue rpynn KpoBMW.

[pynnbl KPOBU KOHTPONUPYIOT 3 asisresiss 00Ho20 2eHa: A, B, O.
A u B — domuHaHmHsblie annenu, O — peueccueHblll.
Y 4yenoseka 4 rpynnbl KpoBu (6 reHOTUMNOB):

[ eHOTUNbLI: deHOTUNLI:
1-00 1(0), a B

Il - AA, AO Il (A), B

Il - BB, BO Il (B), o

IV - AB IV (AB), —




[lepenuBaHne _ KpPOBMU (remoTpaHcdy3na)  OOMKHO
OCYLLECTBNATLCA  TaK, 4YTOObl He  OONyCTUTb  BCTpPEYM
OHOMMEHHbIX arrMtOTUHUHOB U arrNOTUHOIEHOB.

[JJoHOp — 4yenoBeKk, OalwWWUN KPOBb, PeuUnUeHT - 4YenoBek
NPUHUMAIOLL NN KPOBb.

B HacTosiLlee BpemMsa B KIIMHUYECKOU NMpPaKTUKe nepenuBaloT
KpOBb TOJIbKO OAHOrpynnoByw U oaHope3sycTHyr! [lpu
nepenMBaHUM HECOBMECTUMbIX T[Pynn KpPOBW - pa3BUBaETCH
TSAXKEerioe OCOoXHEHNE - reMoTpaHC(PyY3UOHHbLIN LOK, KOTOPbIN
MOXET NpMBECTU BOSIBHOIO K CMEPTH.

Pe3yc — chakTop .

Y 85 % nwogen Ha membpaHe 3pUTPOLINTOB COOEPXKUTCA pesyc-
arrntoTuHoreH (pesyc-dpaktop). BnepBble OH ObIN ODHapyXeH B
KpoBWN 00e3bsAHbI Makaku-pesyca. Jltogu, KoTopble MMEKT pe3yc-
arrrtoTUHONEH, Ha3blBAlOTCA pe3yCc-NMonoXuTeribHbIMU, a Moau,
KOTOpble He UMeKT 3Toro dpaktopa (ocrtaswumecs 15 % nwogen) —
Ha3bIBAlOTCA pe3yc oTpuuaTesibHbIMMU.




HacnenoBaHue pe3yc-daktopa.
3a pe3yc-pakTop oTBeYaroT 6 2eHO8, N3 KOTOPbLIX

3 domuHaHmHsbix - Rh1, Rh2, Rh3, u 3 peueccusHbix — Hr1,
Hr2, Hr3. Pe3yc-nonoXuTenbHbln reHOTUNn oyaeTr popMupoBaThCs
y AOMUHaAHTHOU romo3urotbl Rh1Rh2 1 reteposurothbl
Rh1Hr3, pesyc-oTpuuaresnibHbii —y peLeccCMBHOU MOMO3UrOTbl
— Hr1Hr3.

MeToa onpepeneHusa pesyc-dakrTopa.

K cbIBOpOTKE, cogepxallen aHTMpesyc, NpUMeLLnBalOT KPOBb
6oribHOro, ecrnin HacTynaeT arrniTuHauus, To obina gobaerneHa
pe3ycC MosIoXUTENbHass KpPOBb.

MeToa onpeneneHus rpynn KPOBM.

K cTaHOapTHbLIM CbIBOPOTKaM, coaep’kalluMm U3BeCTHbIe
arrniOTUHUHBI (MW LONUKITOHbI aHTU-A 1 aHTK-B) nobaenstoT
KPOBb OOMLHOMO Mo Kanme K KaXgomn JyHKe 1 cMeLlnBatoT
CTEKITAHHOW Nano4ykoun. KOyT 5 MUHYT M MO HAaCTynuUBLLEN
arrmoTMHaUUM onpeaenaroT rpynny KpoBMW.




Ecnun arrntotuHaumns He HacTynuna, 3Ha4YnMT KpoBb BONBLHOMO He
COOEPXKUT arrfoTUHOrEHI, T.€. KpoBb | rpynnel. Peakumio noBogaT
npu t 15-25°C n He meHee TpEX pas.

CeisopoTka ChiBopoTKa CoiBopoTka
aHTn-8 anTn-A aHTu-A-aHTn-B

JaKnwvenme:
rpynna Kposu

B




3apucoBka bOpMEHHbIX 31eMEeHTOB KPOBU B
«neukouutTapHon cbopmyne LunnuHra» - cxeme 3anmcu
NpMoNM3NTENbHOIo Nogc4yeTa obLLero KonmyecTea NENKOLMTOB Ha
100 KNEeToK B YETbIPEX MONAX Ma3ka u npeacrtasnsetrca B %.
NMnmdoumt (nd) — camasg maneHbkaga KneTtka, umeetT DonbLuoe
9KCUEHTPUYHO pacnorioXXeHHoe $s4p0, TEMHO-CUHErO LBETAa,
OKpPY>XeHHOe 0b6oaKkoM ronyoon untonnasmeol.

MoHouuT (MOH) — camas KpyrnHasi Krnetka, UMeeT cepo-
CUPEHEBYIO LMTOMIa3My, MOXOXY Ha «nNeHy Mopsa» un boree
TEMHOE TPEXSIonacTHoe A4po.

MuenobnacTt (M/651) — B HOpME HUKOraa He OOHapyXXMBaeTcs B
nepugepnyeckon KpoBm (TOSbKO NPU OCTPLIX Nenkosax). Mimeer
b6a3zodunnbHOE 94p0, B uMTonfiasme - eguHUYHbIE rpaHyrbl.

[Mpomuenoumt (npom) — KpynHee M/051, UMEET AApPbLILLKO B SA4pe,
LUMTONNasMa MMeeT 0orbLLIoe KONMYecTBO Hecneundomnyeckon
a3ypodunnbHON 3€PHUCTOCTH.




Muenouutbl (Muen) — A4po okpyrrnom dopmbl, 6€3 AOpPbILLEK:

- HENTPOMUIbHLIN MNENOUNT — UMEET PO30BYHO LMTOoMNnasmy u
CUHIOKO NbINIeBUOHYIO 3€PHUCTOCTb;

- 303VHOUNBHBIN — roNyoyl LMTONMa3My U KPYMHbIE OpaHXKeBbIE
rpanyrnbl, Nexawme NNOTHO APYr K APYrY, Kak «MKkpa B 6aHKey;

- 6BazounbHbLIN — UMEET TEMHO-CUPEHEBYIO LIMTOMMIa3My C
rpaHynamMm noYTn YEPHOro LBETA, PACNONOXEHHbLIMU HE CITULLIKOM
NNOTHO, a Tak e U Ha siape.

MeTamuenouuTbl (MeTam) — IOHbIE NENKOLUTBI - TOXE
HENTPOMUIIbHbIE, 303NHOMUNbHLIE U Da3oduUNbHbIE,
oTNu4yaroTcsl OT MUENnouUnToB dpopmoun saapa - aapo 606oBMaOHON

doopMmbil.

[ManoykosaepHble (nfA): Hentpodun (Hd) n 303nHOUN (303) —
B Ap€e Ha4YMHaloT NosIBNATLCA MPU3HAKU CErMEHTaLMN, eLLE He
CErMEHT, HO U He BboboBuaHasa doopma, HarnoMUHaOT NarnouyKy.
[TanoukosagepHbi 6a3oduns OTCYTCTBYET.




CermeHrosiaepHble (ca): HenTpodun (Hd), 303nHodbun (303) n
6asodunn (6a3) — 3penble KNeTkn, sapa odbpasytoT CErMEHTH
(oTctoga 1 HasBaHue):

y HenTpoduna - 4-5 CermMeHToB, COeAUHEHHbIX Mexay cobon
nepemMbivykamm, y 303MHouna - gByxrnonacTtHoe a4po
(HanoMmunHaeT popmMy BULLIHEBOIO NUcTa), y basoduna - aapo Toxe
MOXET O6pa3OBbIBaTb nonacTu.
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NK-KNETKW

(HaTypanbHble Kunnepbl)
y6U1BaIOT Npexpae BCEro KNeTku
.- ONyX0Nei U KNeTkn, Uuchuuupo-
BaHHblE BUPYCaMM

by

pa3pyLwarT BTOPriuMecs B
TEeNo MMKpobbl U NpeacTaB-
NAKT UX aHTUTEHbI ANA T-KNeToK

f “ 6ONbLIKE KNETKH, NOXU-

; o G ~ paloLmMe Mu-
) 4;: { KpoGbl, vy-

i - ey XepoaHbie
g . F seuecrsa
» <!./" ™ wypansw-

p LM YaCTHLbI

% pa3pyLLeHHOW TKa-

HY «POJIHOT0» OPraHu3Ma

rpynna u3 3 BUA0B LMPKYNupy-
HOLWMX B KPOBM NIeMKouunTOB. Ca-
Mbl€ MHOTOYUCJIEHHbIE - HEHTPO-
thunbHbIE rPaHYNOUUTLI - Urpa-
HOT BaXHYH0 PONb Npu UHheKum-
fX, BbI3BaHHbIX MMKp0O6amm

«BOCNUTLIBAKOTCA» B BUNOYKOBOH
xenese, 06y4yascb pacno3Hasartb
«CBOMX» - aYTOreHHblE (OTHOCALUEecA

K CO6CTBEHHOMY OpraHu3my) CTpykK-
Typbl. [1Ba OCHOBHbIX BUAAA T-KNETOK -
ato T-kunnepbl n T-xennepbl

«KOMaHaupbl 60eBbIX
coeMHeHN» NMMYHHOW
cuctemsbl. 0TAM4aOTEA NO
BNUAHUIO HA UMMYHHbIA OT-
BeT. Knetku TH1 0TBEYaKOT 32 KNETOUHbIA
MUMMYHUTET, KNeTKK THZ - 3a rymopanbHbin.
TH3 - kneTku-perynsaTopbl, KOTOpbIE 6epyT
Ha cebs 3apavy noaaepxanusa 6ananca
MEeXJay nepebiMu ABYMA TUnamu. HakoHeu,
KOHTAKTUPYA C B-kneTkamu, knetku TH3 mo-
ryT BAUATH U HA UX aKTUBHOCTb

0XOTATCA Ha Nno-
PaXEeHHbIE BUPY-
COM ¥ ONyX0NeBbie
KNeTku

CO3peBaT B
KOCTHOM MO3re.

B 3aBucumocTy ot
0co6eHHOCTEe| CTUMY-
NAUNKU AHTUTEHAMMN U
T-xennepamu, pa3Bu-
BAKOTCA B 1Ba BUAA

Mocne akTuBaLum
CO CTOPOHbI AaHTUrEHOB
NpoU3BOAAT B Mac-
COBOM KOJIMYECTBE
aHTUTEna

B-KNETKN NAMSATA

rofbl CNycTA NOCNE UH-
thekuuu noMHAT ee B0O36y-
AuTend. bbicTpee N UHTEeH-
CHMBHEE pearupyroT npu no-
BTOPHOM KOHTAKTEe C HUM

Y-06pa3Hbie monekynbl 6enka,

KOTOpbIe UMMYHHAsl CUCTEMA
CUHTE3MPYeT B OTBET HA AHTUTEH,
YyXepoaHoe BeLecTso

BbI3bIBaOLYUIA BOCNANE-
HUE UMMYHHbIA Megunarop.
CTumynupyer 3awur-
HYH0 AeATENbHOCTb Ma-
Kpotharos, numcouu-

TOB U HEHTPOIMNbHBIX

rpaHynouuToB
MHTEPNEAKMWH 2 ]
LIeHTPanbHbIA MEANATOP Cneyu-
. ". * ', (hM4eckoro UMMYHHOrO (aHTHreH-
.« .  3asucumoro) oteeta.lobyxpaer
4,72« T-KNeTKW ¥ Apyrue MMMYHOUNTDI K
ol POCTY ¥ CO3PEBaHUID

NOTEHUNANbHAsA NPUMaHKa, yKa- & * , /. *
3bIBalOLYas HEHTPOIUbHLIM vt
rpaHynoyuTam u T-knetkam s
nyTb K 04ary Bocnanexus !




MMMYHVITeT — 9TO KOMIMJ1IEKCHAa4A peakund opraHn3ma,
HarpaBJieHHadA Ha pacCrno3dHaBaHME N yaalieHne 4y>XepoOHbIX
dlfeéHTOB U3 OpraHn3ma CrnomMmoLlubro UMMYHOKOMMNETEHTHbLIX KINETOK.

Buabl uMMYHUTETA:
1. BpoxaeHHbIN (reHeTUYeCKM-3anporpamMmMmpoBaHHbIN);
2. MpuodbpeTeHHbIN:
- aKTUBHbIN (B pesynbraTte nepeHeceHHoro
MH(PEKLUMOHHOro 3aboneBaHuns);
- naccuBHbIN (NpW BBEAEHUM Mpenaparos, coaepXaLumx
roToBble aHTUTENA).




UMMVYHUTET

.LCneuundunueckKkumn
KnetouHbin (T-nd: T-h (Th1, Th2), T-s, T-ks, T-i, T-k, T-p);
'ymopanbHbin (B-nd —I1K ——IgA, IgM, IgG, IgE, IgD).
l.LHecneuundumnyeckumn
KnetouyHbIn (Makpodrarn, parouuntsl, 6a3, 303, HP, TK,NK);
'ymopanbHbIN (Ci KOMNnemMeHTa, nusouum, IFa, IFB, IFy, CPB,

B-Nn3uHbI, PUOPOHEKTUH, NAKTOEPPUH).

UMMYHHaa cuctemMa — 3TO COBOKYMHOCTb NUMAPOUOHbIX TKaHeW
N opraHoB, obecne4vnBaoLLas 3allunTy opraHMamMma OT reHeTUYECKU
Yy>XKepPOoAdHbIX KNETOK Unu BeLlecTB, NOCTynarmLLmMX U3BHE UK
oOpa3syLLmMXCs B OpraHnu3me.




LleHTpanbHble OpraHbl UMMYHHOW CUCTEMbI.

OT1BevaloT 3a obpasoBaHMe (MPOUCXOXOEHNE) N crieunanmaaumio
MMMYHO-KOMMETEHTHBIX KIETOK (MKK). K HUM OTHOCATCA KpaCHbIU
KOCTHbIN MO3I 1 TUMYC. B KpaCHOM KOCTHOM MO3re npoucxoauT
3apoXXAeHNE UMMYHHbIX KIETOK U KIETOK KpOBU N 00y4eHue B-
numdoounToB. B Tmyce npoucxoant odyyeHue T-nnmdoumnTos.

Mepudepunyeckme opraHbl UMMYHHOW CUCTEMBbIL.

OTBeyvaloT HenocpeacTBeHHO 3a MexaHU3M MMMyHuTeTa. K Hum
OTHOCATCA NMMdoy3rnbl, cene3eHka, MUHOAruHbI,
conuTtapHble POoNNUKynbl, anneHAuKCc, NnenepoBbl ONALLUKK
XKT, nTuMmdonagHada TKaHb, accouuMpoBaHHaA ¢ NOACNN3UCTON
opoHxoB (BAJIT), knwe4yHuka (KAJIT) n moyeBbIBOOALLEN
cuctemMou. Tak xe K nepudepmnyecknm opraHam OTHOCATCH
neyeHb N KoXa.




CUCTEMBI

KocTHbrii MO3T.
A — KpacHBIi KOCTHBIH M03r; B — KenThiit KocTHBIH Mo31; 1 —
JKAPOBBIE KIETKY (A IHMIOLHATH); 2 — KPOBEHOCHBIH COCY.1 € ¢op-
MEHHBIMY 3JIeMEHTAMY KDOBH; 3 — DasBUBAIOLIHECH wOBAHbIE
KJIeTKH CTPOMBI KPACHOTO KOCTHOTO MO3ra; 4 — KDPOBEHOCHDIE co-
Cy/IBl, MATAKIINE KeJTHIH KOCTHBINA MO3T.

LlenTpanbHbie Opraibl HMMYHHOI

BuiiouxoBas xeJuesa.
A — romorpagus Tumyca; b — rucrojsoruuecKuil cpes oprasa;
1 — Tpaxes (trachea); 2 — seBas nyieyero/l0BHasA BeHa (V. brachio-
cephalica sinistra); 3 — aopra (aorta); 4 — seBasf nond (lobus
sinister) BUIOYKOBOII enessl; H — Jerkoe (pulmo); 6 — mpasas
nonda (lobus dexter) Bu10uK0BOif JKese3bl; 7 — KalcyJ/ia BUJIOYKO
BOiT skese3nl (capsula thymi); 8 — RojbKa BHJIOUKOBOM Kese3k

(lobulus thymi); 9 — mesxaonbkoBas neperopoika (septum
interlobulare); 10— kopkosoe BeriecTBo (cortex); 11 — M03ronot
gemecTBo (medulla); 12 — Tesblle BUJIOYKOBOH JKeyedb

(corpusculum thymicum).



b

Cenesenka.

A — BHewHu# Bua: 1 — Bepxuuil kpaii (margo superior);
2 — Bopora cenesenxn (hilum lienis); 3 — KpoBeHOCHBIE COCYABI;
4 — wwxkHNH kpait (margo inferior). B — paszpes (moaycxema):
1 — dubposnas obonoukra (tunica fibrosa); 2 — cunyc ceneseHKH
(sinus lienis); 3 — cenesenounsle numdouaHbIe (hOoNITHUKYIBI
(folliculi lymphatici lienales); 4 — Tpabeky.ibl cenesenku (trabe-
culae splenici); 5 — nyxsna cenesenxn (pulpa lienis).

Ilepudepuyeckue oprasbi
nMMyHgoﬁ CHCTEMBI

JIumparTuueckuii yseu.

A — o0mwuit niaH crpoeHuA: 1 — KOpKoBoe BemecTBO (cortex);
2 — aumdounansii ysenok (nodulus lymphaticus); 3 — repMuna-
THBHBIH LEeHTp (centrum germinale); 4 — npuHocA M TUMbaTH-
yeckni cocyn (vas lymphaticum afferens); 5 — M03roBoit cuHyC
(sinus medullaris); 6 — moarosoe BeniecTso (medulla); 7 — BHI-
HOCAIMI JuMdarnueckuit cocya (vas lymphaticum efferens);
8 — KpoBeHocHBIE cocyabl; 9 — Bopota (hilum); 10 — mapakop-
THKaJbHAafA 30Ha (paracortex); 11 — moaxancyJbHbIA CHHYC (sinus
subcapsularis); 12 — kamncyaa (capsula); 13 — Tpabexyna
(trabecula); 14 — kKopkoBblil cHyC (sinus corticalis). B — rucTo-
JIOTHUECKHH cpe3 oprana: 1 — kancynia opraHa; 2 — KODPKOBOE
BEIIIeCTBO; 3 — JUM(OUAHBIE V3eJKU; 4 — MOAKANCYIbHbIA CH-
HyC; 5 — MO3roBble TAXKHK; 6 — TpabeKkyna; T — MO3roBoe Bemle- .
CTBO; 8 — BOpPOTa OpraHa.



