Tema 3.2 BUOJIOITMYECKUE SDPPEKTbI
BO3OENCTBUA UOHUIUPYIOLLINX
U3NYYEHUN HA OTOEJNbHbIE OPTAHbI U
CUCTEMbI OPTAHOB

3.2.1 Bo3aeuncteue U Ha opraHbl
KpoBeTBOpeHUsa U nepndepunyecKkyro
KpOBb

3.2.2 Bospencreue U Ha opraHbl
UMMYHHOU CUCTEMbI U UMMYHUTET

3.2.3 Bo3agencteue U Ha opraHbl
pa3MHOXeHUS, 3apoabill n nnoa




2.1. Bosgeuncteue N Ha opraHbl KPOBETBOPEHUSA U
nepudepuyecKkyro KpoBb

e RKOLLKT b

Mone Mukpoona

KpoBeTBOpHble  oOpraHbl  ABNSAKOTCA
KPUTUYECKUMN  (KU3HEHHO  BaXXHbIMU
opraHamum), npu BO30ENCTBUMU
NOHU3NPYOLLEN paguaumn B guanasoHe
NornouweHHbIX o3 oT 0,25 ao 10 Ip. lNpwu
9TOM pasBMBAETCS KOCTHO-MO3roBOM
(KpOoBeTBOPHbLIA) CUHAPOM Pa3NUYHOM
MHTEHCUBHOCTU — OT JIy4eBbIX peaKkuun o
OCTPOW rydeBOoM ©OOME3HU PpasnUYHOU
CTENeHn TAXKECTM.

OcHOBHOe HasHa4yeHWe KOCTHOro Mo3ra
—  npoaykums  3penblX,  BbiCOKOAUM-
doepeHUNPOBaHHbLIX KIMETOK KpoBW, rae
KOCTHbIN MO3r sBnsieTca «abpukon»,
npounssoasLuen KITETKN KpOBW, a
nepudpepnyeckaa KpoBb —  «Cnyxboun
cbbiTa», JOCTaBMAOLWEN OpraHam, TKaHsM
N KINeTkam 3pesibie PopMeHHbIE 3fIEMEHTHI
KPpOBU  —  JIEUKOUUTbI,  SPUTPOLMTHI,
TpomMbouuThlI.



Cxema remono?saB KPpaCHOM KOCTHOM MOa3re
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CornacHO COBpPEMEHHbLIM MpeacTaBfieHNAM, pPOAOHa-
YanbHULUEN BCEX KIMNETOK KPOBU $SIBMSIETCS CTBONOBas
kpoBeTBopHaa knetka (CKK), obnapatowasi KNOHOreHHbIM
CBOMCTBOM, TMNpWU  OEeneHuMm 4acTb €e  [OoTOMCTBa
npeaHasHavyaetca angd guddepeHunaumm B crneundounyeckume
(cneunanmnanpoBaHHbIE) KINETOYHble  JIMHWK, Opyrag —
MCNOoMb3yeTcAa AN pacceneHnss B KPOBETBOPHblE OpraHbl U
BOo30OHOBNeHnss uncna CKK. [eneHne wn co3peBaHue
(OupdepeHumnaumns) KpPOBETBOPHLIX KIIETOK MPOUCXOOAT B
KpaCHOM KOCTHOM MO3re, TMMYyCe (BWUNOYKOBOW Xerese),
ceneseHke, nuMMaTtndecknx yanax nm B OPYrnMxX CKOMSIEHUAX
nmmdongHon TKaHM (NMenepoBbl ONSAWKM B KULLEYHUKE
Mnekonutarwmx, bypca nnn dabpuuymesa cymka y ntuy,).
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Mopdonorusa KneTok rpaHynounTapHoro,
MOHoOUMUTapHOro, nuMmdonaHoro pocTkon
KnoBeTBOpPEHUA (cxema).
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PyHKUNA U cocTaB nepudepmnvecKkou KpoBu
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KpoBb 1 numda SBRAIOTCA KUOKMMU
COeOMHUTENBbHBIMU  TKaHSAMK  OpraHun3ama,
COCTOAT M3 nnasMmbl U (POPMEHHbIX

9JIEMEHTOB, OHWU BbIMOSTHAIOT
pasHoobpas3Hyo QyHKkumMw. B nmmde
OCHOBHbIMU KreTkamu ABMNSIETCSH

crneumanbHbIV BUA NTENKOLINTOB -
NMMAOLNTBI. OTU  TKaAHW OCYLLECTBMAIOT
nBe OCHOBHbIEe byHKLUUN —
TPAHCMNOPTHYI U 3aLLUTHYHO.



CocTtaB nna3mbl KPOBU
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KneTkn nepudepunyeckomn KpoBu, UX KOIM4ECTBO U COOTHOLLEHMUEe




[emaTonornyeckKkme nokKasarenu
Y pa3fiM4yHbiX BUOOB XXUBOTHbIX

NokasaTenu En. KopoBa JNTlowapb CBUHbA (0]:]1F:]
cu
OputpoumnTbl| % 102 5-10 6-12 5-7 9-15
g/L
Tpombouutbl| x 10"/ L 1-8 1-6 2-5 2.5-7.5
[enkounTol x 10%/L 4-12 6-12 11-22 4-12
Hentpodounbl
C % 15-45 30-75 20-70 10-50
[ % 0-2 0-0.12 0-1 0-4 0
MTumounTbl % 45-75 25-60 35-75 40-75
MoHouuTbI % 0-10 0-6
O03NHO- % 2-20 1-10 0-15 0-10
dounbl
Basodunebl % 0-2 0-3 0-3 0-3




Pa,D,I/IO‘-IyBCTB UTEJIbHOCTDb KJ1€TOK KPpOBMU

B cootBetctBUM C npaBunom TpuboHao wn beproHbe, HanbosbLUEN
paganoYyBCTBUTENBHOCTLIO 0bragatrT Aenswmecs CTBOMOBblE KPOBETBOPHbIE
KNETKN 1 audpdepeHumpyowmeca B Crneyuanmn3upoBaHHbIE JIMHUM  KIETKK
(KNOHBbI), a 3perble KNeTkM nepudeprnveckon Kposn bonee pagnopesnNCcCTEHTHbI.
[ToaToMy cpady nocre obny4yeHuss HadnHalTca rmbenb  CTBOMNOBbLIX
KPOBETBOPHbLIX KINETOK W OMyCTOLIEHME KPACHOMo KOCTHOrO Mo3ra, B
nepudepnyeckon KpoBM HabnwgaeTcss CHWXKEHME 4ucra HQOPMEHHbIX
9NEMEHTOB KPOBM BCNeACTBME WX MUrpaumm 3a npegenbl KPOBEHOCHbIX

COCyOdOB B TKaHU N OpraHbl, a TakKe 3a CHET NX eCTeCTBEHHOMN rmbenmu.

[Tpn obLem obnyvyeHnn B Npegenax go3 ot J'I,l:l,5o/30 Jale) J'I,El,mo/30 pa3BMBaeTCcH
TUNUYHBIA  KPOBETBOPHbLIN  (KOCTHOMO3roBOM) CUMHAPOM, KOTOpPbLIU
XapakTepunsyeTcsd YMEHbLUEHMEM 4ucra (OPMEHHbIX 3NNIEMEHTOB KPOBWU

BCrneacTBMKM anna3vuu (runonsiasamm) KOCTHOro Moasra.



Pa,D,I/IO'-IyBCTBI/ITeHbHOCTb KINeToOK KOCTHOIo Moa3ra

MUEeNouaHbIN 3PUTPOUOHBbIN MerakapuoumTa-
A puTpona OHbI
CTBONOBbIE KIMETKU 1,6-1,7 1,6-1,7 1,6-1,7
KoMmMnTnpoBaHHbIE 1,9 1,5-1,7 1,6-1,7
bnacTtHble dopMbl 3,0-3,5 0,5-4,7 —
CospeBatoLwnm nyrn 10,0 12,9 12,0
3penble KIeTKN >15,0 > 15,0 > 15,0




Haunbonbluas pagnodvyBCTBUTENBHOCTL OTMEYAETCH Y CTBOSIOBbIX
N KOMMUTUPOBAHHbIX KIETOK (DO or 1,5 po 1,9 I'p). MuenobnacTbl
o = 3,0-3,5 Ip), a

NPOMWENOLMTBLI M MUENOoUMTLI BECbMa paanopesncTeHTHb! (D, paBHO

bornee yctomumebl K gewncteuto paguauun (D

8,5 1 10,0 I'p cooTBeTCTBEHHO). [ANs 3puTpobnactos D, cocTaBnseT
okofio 1 [Ip, gna 6GasopunbHbix HopmMmobnactoB — 0,5 [p,
nonuxpomatodunbHbix HopmobnactoB — 4,7 [p, OKCUMPUIbHbLIX
HopmobnacTtoB — 8,3 [p, ana petukynoumtoB — 12,9 p. 3penbie
KINETOYHbIE  3fIEMEHTbl  KPoBM  (NMEMKOUWUTbI, TPOMOOUUTbI U
9PUTPOLMTLI) OOCTAaTOYHO YCTOMYMBBLI K OAENCTBUO WMOHU3NPYHOLLLETO
nanyderus (D, > 15 'p), UameHeHne nx konuyectsa B KPOBM Mocre
00ny4yeHnsa CBA3aHO C €CTECTBEHHLIM MPOLECCOM UX U OTCYTCTBUEM

NOCTYNJIEHNS B NepnepryecKyto KpoBb HOBbIX 3PErbiX KITETOK.



2.1.3 JlenkouunTtbl, cTpoeHue, pyHkuusa. Bosnpencreme U

Mopdonornyeckue hopmbl IENKOLUTOB Ha pa3HOU CTaauUMn
co3peBaHuA

JlenkounThol
ArpaHynounTel

Nuradh ouMTel MoHOUMTEI

MNpaHdynNnounTel

EBazod 1vnel HenTpod unel

Jo2rHOd Ml



PYHKUMUN NTEUKOUUNTOB

JlenkouuThl
3epHHCTbIE st B HesepHicTbie
(CUHOHMM:__IpaHynouuTh ) (CuHOHUM: _ ArpaHynouutsl )
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Helmpodunbl JosuHodunsl Basodunel  JTuMdouutel - MoHoUuTl

0
0 AHTUrvcTaMuHHoe OBpasyior - - KneTouHblit ummyHuTeT daroLymos;
arouiiTos  peiictaue  renapu, rucTamitH T-numcpoLuTs; CUHTE3

ryMOpanbHblil MMMYHU- TN30LIMA,
Tet B-numdpoLutel;  MHTEpdpepoHa
KNETKN MMMYHONOT Y-

YeCKou namaTu



Hanbonee paano4vyBCTBUTENbHbIE KNETKU KPOBU -

[Mpy pa3BUTUN KOCTHOMO3FOBOrO CUHApPOMa HabnogaeTcs:

[1o303aBucumoe, pasHoe yMeHbLUEHNE 4ucna NENKOUUTOB (JIeMKoNeHus ) 3a

CYET YMeHblUEeHUda KonunyecTBa nNuUMdounMToB (NMdoneHns) u HeuTpoduios
(HeuTponeHus);

YMeHbLUeHne 4ncna numdouuToB (iMMdoneHns) — 310  OObEKTMBHbIE

NnokKasartesin CTerneHn JiydeBoro rnopaxeHmd opraHmnamMma, T.K. NMpoaoSixXKNTesribHOCTb
XKXN3HU ﬂMMd)OLlI/ITOB cocTaBnsieT OT HECKOMNbKNX YacoB Ao 1-2 CYTOK.

YMeHbLUEHME Yncra numdounuToB oTMmedaeTcs npu obnydeHnn gosom 25-100
pag, no mepe yBenmyieHnd go3sbl numMmdoneHnvyeckmumn apdekT yBennymBaeTcs.

Mopdonornyeckne NameHeHnsi: HapyLlaeTcsl COOTHOLLUEHME MarblX, CPEOHUX,
bonbLnx (3penbix) hopM, HaYMHaoT npeobnagath 3pernbie dopMbl MIMMAOLINTHI,

NOABJIAKOTCA AOBYXbAOEPHbIE KIIETKN, 3€PHUCTOCTb W BaKyolin3aunda daep wu
NpPoTOorJjia3Mbil.



2. YMeHblUeHue Yucna HentpodunoB (HEUTPONEeHUs).

Y  OOnblKMHCTBA  CESIbCKOXO3SANCTBEHHbBIX  XMUBOTHbIX  HeUTpodusbl
COCTaBnAT Haumbosnblwytd 4YacTtb neukoumtoB (o 60-70 %). [pwu
pagvaunoOHHbIX NOpaXXeHNAX YMeHbLUeHNe Yncra HeUTpogunoB HOCUT pasHbIn
[0303aBUCUMbIN XapaKkTep.

Habntopatotcsa Mmopdonormyeckme N3aMeHeHus:

= N3MEeHeHWe COOTHOLWeHne qopM KIEeTOK - B (pasbl nogvema
yBeNMUMBaEeTCA MPOLEHT Mosiogbix opm (OHble M NanodYkosigepHble -
CAOBUI BIIEBO); B Nepuoabl ONYCTOLIEHNS - CErMeHTOsAePHbIE PpopMbl (COBUT
BMNpaBo);

= MOdABNEHNE NaToNIOrM4YeCcKNX PopM — KIETKN C rmrnepcermeHTUpoBaHHbIMA
(3), NMKHOTUYECKNMIN, NU3NpyoLWnMMuca sgpammn(1), ¢ Bakyonsamu B sape m
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Y JKMBOTHbIX MOCSie JIy4eBOro BO34ENCTBUS
BblAENAT NATb d)a3 B U3MEHEHUSIX KonmnyecTBa
HENTPOUNoB..

1 pasa — doasa nepBoHavanbLHOro
HeuTpodgmnesa, (B pesynerare ObLICTPOro Bbixoda
KITETOK M3 KOCTHOro Moa3ra.)

2 (pbasa — pasa nepsoro onycrowleHunsa. Yucro
HenTpodunoB YymeHbwaetca [o 10-20% ot
MCXOOHOro YPOBHS, a B TSDKESbIX CryyYasiX N HUXE,
npogormkasack Ao rmbenun XXmMeBoTHoro. O6bACHAETCSA
npekpaLleHneM Bbixoda HENTPOUITIOB N3 KOCTHOIO
MO3ra  BCfeaCcTBME  MNpeKkpawleHna  geneHusd
CTBOJIOBbIX KNETOK U UX rmdenu.

3dasza - ddasa abopTnmBHOro noabLEMA,
MakCMMyM €ero otmeyaetcss Ha 7-17 pgeHb. B
OaHHbIN Nepuod KommM4yecTBo HENTPOUIOB MOXKET
OOCTUMHYTb 70-80 % oT MCXOOHOrro
(Bo30OHOBNSAETCA  Nponudepauma  BbDKMBLUMX
KOCTHOMOS3IOBbIX KINETOK).

4 dhasa — pasa BTOPOro onycroLleHus.

5 pas3a — pasa BOCCTAHOBIEHWS, pa3BMBaeTCA
MeaJSIEHHO 7 XapakrtepusyeTcd Ha4anom
penonyndauum (pasMHOXeHUs) BbKMBLLNX
CTBOJSIOBbIX KPDOBETBOPHbIX KINETOK.



