NaBa 1

PHSHOAOT A

CNCTEMUI KPOBH

B cucremMy KpoBM BXOASIT: KPOBb, LHPKY-
JHpYOLLasi [0 COCyAaM; OPraHbl, B KOTOPHIX
MPOMCXOAMT 0Opa3oBaHHe KJAETOK KDPOBH M HUX
paspyiieHHe (KOCTHBIH MO3r, Cese3eHKa, TeueHb,
AUMpaTHYECKHE Y34bl), H PEryJdUpYIOLHi Hed-
po-rymMopanbHbIfi annapar.

[lns HOpMa/IbHOH AesTeJbHOCTH BCEX Opra-
HOB HeOOXOAMMO IOCTOSHHOE CHaGXKeHHe ux
KpoBblo. [Ipekpauienne KpoBooGpaileHHs naxke
Ha KOPOTKHH CPOK (B MO3re BCEro Ha HECKOJhb-
KO MHHYT) Bbi3bIBaeT HeoOpaTHMbBlE Hu3MEHe-
HufA. ITO OGYC/NOBIEHO TEM, UTO KPOBb BBHINOA-
HsleT B OpraHu{3Me BaXkKHble QYHKIHH, HeO6XO4H-
Mble Jas KU3HH. OcHOBHble (BYHKUHM KPOBH
caepylolHe. .

Tpoduueckan (nutareabnan) dyHkuua.
KpoBb nepeHocHt nurare/ibHble BellecTBa (aMu-
HOKHCJIOTbl, MOHOCaXapHibl H Ap.) OT NHLIEBa-
PHTeJbHOrO TPaKTa K KJeTkam OpraHusma. JTH
BELLEeCTBA HYXKHbl KJeTKaM B Ka4ecTBe CTPOH-
TeJbHOTO H 3HepreTHUeCKOro MatepHuasa, a Takxke
AA51 ofecnedeHHs UX creuddHYecKOd aesTesb-
HocTH. Hanpumep, yepe3 BbIMSI KOPOBbI AOJIXKHO
npoiite 500—550 & KpoBH, uTOGH €ro cexkpeTH-
pyloliMe KaeTKH o6pa3oBanH | J MoJoKa.

JKckpeTopHas (BbiaeanTenbHasn) GyHKuus.
C nomouibio KPOBH IPOHCXOAHT YAajeHHe H3
K/JIE€TOK OpPraHH3Ma KOHEUYHbIX MPOAYKTOB oOMe-
Ha BELLeCTB, HEHYXHbIX M Ja)ke BpeiHbiX (am-
MHaK, MOYEBHHA, MOYEBAs KHC/I0Ta, KPeaTHHHH,
pas3/iHuHbIe COJIM H T. [.). DTH BELLECTBA C KPOBBIO
IIPHHOCSTCH K OpraHaM Bblje/leHHsl W JaJjee BHI-
LeJsIoTCst M3 Opraiuama.

PecnupatopHaa (abixatesbHas QyHKumua).
KpoBb mepeHOCHT KHCIOPOA OT JIErKHX K TKaHfM,
a 06pasyloUIMiCcs B HUX YIJIeKHCABIH ras3 TpaHc-
NOPTHPYeT K JIerkuM, OTKyfa OH yjaaJsiercst NpH
soiioxe. O6beM nepeHoca KHCJIOPOLa U yrieKHc-
JIOTO ra3a KpOBbIO 3aBHCHT OT HHTEHCHBHOCTH
o6MeHa BellecTB B OpraHuame.

3awmurHaa dyukuua. B kpoBu imeeTcs
oyeHb GOJblIOE KOJHUECTBO JEHKOUHUTOB, 06Jsa-
JapolWKX CN0COGHOCTLIO MOTJIOWATh M NepeBapu-
BaTh MHKPOOBl M JApYrie HHOPOAHbIE TeJa, To-
CTynamline B OPraHu3M. dTa CNOCOGHOCTb JeH-
KOUHTOB Oblla OTKPbITA DYCCKHM  Y4€HBIM
H. Y. Meunukoseim (1883 r.) u noayunna Hassa-
HHe ¢hacoyurosa, a caMH KJeTKH GblIH Ha3BaHbl

pazoyuramu. Kak TONLKO B OpraHu3M fonajnaer
HHOPOAHOE TeJIO, JEHKOLHTHl YCTPeMJSIoTCS K
HeMy, 3aXBaThiBAIOT U [IePeBapHBAIOT ero 6aaro-
Japsi HaJMuYdI0 MOLHOH cHCTEMbl (DEpMEHTOB.
Hepenko onu noru6aior B 31081 Gopbbe u TOraa,
CKaMJuBasicb B ONHOM MecTe, 0BpasyloT rHOH.
darounTapHasi aKTHBHOCTb JEHKOUHTOB TOJY-
un/ia Ha3BaHHe KAETOYHO20 UMMYyHUTeTa. B Xuu-
KOH 4acTH KPOBH B OTBeT Ha MOCTYyIJIEeHHe B Op-
raHM3M HHOPOAHBIX BELLECTB NOABAAIOTCH 0COGbie
XHMHUYECKHE COeAMHEHHUS] — auTuresa. Ecau oHu
06e3BPEKHBAIOT SILOBHTbIE BELLECTBA, Bblaessie-
Mble MHMKpOGaMH, TO HX Ha3blBAIOT QHTUTOKCU-
HaMu; ecily Bbi3bIBAIOT CKJIeHBAaHHE MHKPOOOB
H JPYT¥X HHOPOAHBIX TeJ, HX HA3biBAIOT Q22 A0TU-
Hunamu. T1od BAUSIHMEM AHTHTEN MOXKET NPOHC-
XOAHTb pacTBopeHHe MUKpPoGoB. Takue antHTea
HOCAT Ha3BaHue au3unog. CYLLECTBYIOT aHTHTe-
Jia, BbI3bIBAIOLLKE OCaXK/1eHHe UyKepOAHbIX Gel-
KOB,— npeyunuruns,. Hanuune auturen B opra-
HH3ME 06eCreUnBaeT €ro 2YMOPAALHOLE UMMYHU-
Ter. Takywo xe poab HrpaeT GakTephunaHas
nponepAaMHOBAasi cHCTeMa.

Tepmoperyaupyioman d¢ynkuua. B cuay
CBOEr0 HENPEpLIBHOTO ABHXKEHHA U - GosbLIOH
TEMJOEMKOCTH KPOBb CHOCOOGCTBYeT pacnpefe-
JIEHHIO TemJjla MO OPraHu3My H MOLAEPXNKAHHIO
onpejefeHHOR TemnepaTtypel Tena. Bo spems pa-
6oTbl OpraHa B HEM MPOHCXOAHT PE3KOE YCHJIe-
Hye npoueccos o6MeHa BEUIeCTB H BbliejieHHe
TenioBoi sHeprun. Tak, B (QYHKHUOHHpYIOLLEH
CMIOHHOW )Ke/le3e KOJMYECTBO TenJa YBeJHYH-
BaeTcsl B 2—3 pasa Mo CPaBHEHHIO C COCTOs-
Huem nokosi. Ewe Gosbiue Bo3pacraer o6paso-
BaHUE TenJsa B MbiLILAX BO BPEMS HX JAesiTelb-
#HoctH. Ho Tensio He 3apepxkuBaerca B pao-
Tawoulux opradax. OHo norJailaercss KpPoBbiO H
pa3HoCHTCA No BceMy Tteny. M3MeneHue Ttemme-
paTypbl KPOBH Bbi3biBaeT BO3OYKAEHHE UEHTPOB
peryJsilli¥ TemnJja, pachoJlo)KeHHblX B MPOAOJ-
ropaTOM MO3re W THNOTaJdamyce, YTO NPHBOAMT
K COOTBETCTBYIOIEMY H3MEHeHHIO 06pa3oBaHHs
H OTAauH Temla, B Pe3y/nbTaTe Yero reMneparypa
Tesa MOANePKHBAETCA HA TOCTOAHHOM YpOBHE.

Koppensitupnan dynkumua. Kposb, nocToss-
HO BHrasiCb B 3aMKHYTOH CHCTEME KPOBEHOCHbIX
COCYZ0B, O6€CneyMBaeT CBA3b MEXKAY pasJiuu-
HBIMH OpraHamM, W OpPraHuaM (QyHKUHOHHpPyeT
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KaK eJHHas UueJoCcTHas cHcreMa. 3Ta CBA3b
OCYILeCTBJSIETCH NPH NOMOLLUM Pa3HYHBIX Belle-
CTB, MOCTYMaloWHX B KPOBb (rOPMOHLI H 1p.).
Takum o6pas3oM, KpOBb y4acTByeT B rymMopasb-
HOHl perynsiuuH GpyHKUHH OpraHHaMa.

KpoBb 1 ee nponssoaHble — TKaHeBast Xui-
KOCTb H NHM(pPa — 06pa3yioT BHYTPEHRIOW cpely
opraHH3Ma. DYHKIHH KPOBH HalpaBJ/eHbl HA TO,
4TOGHI nonnep,ggg%QEIE OTHOCHTeNIbHOE MOCTORH-

cTBO coCTRRA aTQH CPEfH. TAKHM 0Bpasom, KpoBb.

yyacTByeT B NOAAEPXKAHHH 20Me0(TA3q.

= Rpo s, AMEIS T ANCH B OPFATING, uupKyaH-
pyeT no KPOBEHOCHBIM COCyLaM He Bcfl. B o6biy-
HBblX YCJIOBHAX 3HauHTe/NbHasi YacTb €€ HaXOAUT-
Csl B TaK HaablBaeMbiX eno: B medeHd go 20 %,
B ceneseHke npumepHo 16, B Koxe mo 10 % or
BCero KosquuecTBa KpoBH. COOTHOIIEHHEe MeX1y
UHPKYAHPYIOULlEA M [ENOHHPOBAHHOM KDOBbIO
MeHSI€TCS] B 3aBHCHMOCTH OT COCTOSIHHS Opra-
#u3Ma. Ilpu dusnueckodt paGore, HepPBHOM BO3-
6y>KAEHHH, NPH KPOBOMOTEPAX YACThb NENOHHPO-
BaHHOH KPOBH pe(JEKTODHBIM INyTeM BLIXOQHT
B KPOBEHOCHbIE COCYAHI.

KonnuyecTBo KPOBH Pa3JHYHO y XKHBOTHAIX
pa3Horo BHaa, noJsa, nopoasl, X03s1ACTBEHHOTrO
Hcnoab3oBanusi. HanpuMep, KoHYeCTBO KPOBH Y
CHOPTHBHBIX Jowajed aocruraer 14—15 9% or
Macchi Tesa, a y Taxea0Bo3oB — 7—8 % . Uem
HHTeHCHBHee npolecchl 06MeHa BellecTB B Opra-
HH3Me, uyeM Bbille NOTPeGHOCTb B KHCJAODOAE,
TeM 60Jblle KPOBH Yy MHBOTHOrO.

DUINKO-XMMMYUECKME
CBOWACTBA KPOBM

KpoBb 1O CBOEMY COZEpXKaHHIO
HeogHopoaHa. [Ipu oTcTauBaHHH B npo-
6upke HecBepHYyBLIeHcs KPOBH (¢ J0-
GapjieHHeM  JHMOHHOKHCJ/OrO  Hat-
pusi) oHa pasje/sieTcd Ha [Ba CJOS:
BepxHufl (60—55 % obuero 06%b-
emMa) — Xe/ToBaTasl XHIAKOCTb — I1as-
Ma, HHXHHK (40—45 % o6bema) —
0cafoK — (OpMEHHLIE 3/E€MEHTHl KpPO-
BU (TOJCTHI CJIOH KpacHOro LBera —
3PHTPOLUTHI, HAaJ HHM TOHKHH O6eJo-
BaTbif 0CalOK — JIEHKOUHTH H KpoO-
BAAHble nJjacTHHKH). CieloBaTeNbHO,
KPOBb COCTOHT M3 XHAKOH yacTd (n/1as3-
Mbl) H B3BeLUEHHHIX B Hel (POPMEHHbLIX
3/71eMEeHTOB.

BsiakocTb H OTHOCHTeAbHAd RJAOT-
HOCTb KpOBH. BA3KOCThL KpOBH 06yC/I0B-
JleHa Ha/l{4uHeM B Hel 3DHUTPOLMUTOB H
6enkoB. B HOpMa/bHBIX YCAOBHSX BS3-
KOCTb KpOBH B 3—6 pas GoJblue BR3-
KocTH Boabl. OHa yBe/qHUHBAETCS MpH
60O/bIIKX MOTEPSAX BOIAbl OPraHH3IMOM
(noHockl, 06HILHOE NOTEHHE), 8 TaKXKe

14

NpH BO3PAaCTaHHH KOJHYECTBA 3PHUTPO-
uutoB. [IpH yMeHblIEHHH YHCIA 3PUT-
POLHUTOB BSI3KOCTb KPOBH CHHIKaeTcs.

OTHOCUTe/NbHAS] NJIOTHOCTb KPOBH
Kose6JieTcst B OUeHb Y3KHX TIDaHHlax
(1,035—1,056) (ra6a. 1). [NaoTHocTh
sputpouutoB Bbeime — 1,08—1,09. Baa-
rogaps 3TOMY TMpPOMCXOAMT OCelaHHe
3DPHTPOLUTOB, KOrJa CBepTHIBaHHE KPO-
BU npegoTBpallaercd. OTHOCHTeNbHAS
IJIOTHOCTb JIEAKOLUHMTOB H KPOBSIHBIX
NJaCTHHOK HHXKE, YEM 3PHTPOLUTOB,
N03TOMY NPH LEHTPHGYTHPOBAHHH OHH
o6pa3yloT cJa0i Hal 3PUTPOUHTAMH.
OTHocHTe/MbHAA MJOTHOCTb  LEJAbHOM
KPOBH B OCHOBHOM 3aBHCHT OT KOJIH-
yecTBa 3PHTPOULHTOB, NO3TOMY y caM-
LIOB OHA HECKOJIbKO BLILIE, YEM Y CaMOK.

OcmoTHYECKOE M OHKOTHYECKoe
aaBJjeHde KPOBH. B xxuakoit yactu kpo-
BH pacTBOPEHH MHHepaJ/bHble Belle-
CTBa — COJH. Y MJIEKONHUTAIOLIUX HX
KOHLEHTPaLUHsA COCTaBJAET OKOJ10
0,9 %. OHn Haxo4ATCA B AHCCOLMHPO-
BaHHOM COCTOSIHHH B BHA€ KaTHOHOB
1 anuoHoB. OT cojep:KaHHS 3THX Be-
IeCTB 3aBHCHT B OCHOBHOM OCMOTHYe-
cKkoe naBjaeHHe KpoBH. Ocmoruueckoe
dasaenue — 3TO CHJa, BEHI3bIBAIOLLAS
JABHMEHHE PacTBOPUTENIH uepe3 noJy-
NPOHHIaeMYyI0 MeMOpaHy H3 MEeHee KOH-
LeHTPHPOBAHHOIO pacTBopa B GoJee
KOHUEHTPUpOBaHHBIH, KaeTku TkaHell u
K/IeTKH CaMOH KPOBH OKDY3KEHbl MoJy-
NpOHHLLaeMbIMH 060JIOUKAMH, Yepe3 KO-
TOpble JIETKO MPOXOAHT BOAA H [OUYTH He
NPOXOAAT pacTBOPEHHble BeilecTBa.
[ToaToMy H3MeHeHHe OCMOTHUYECKOTO
JaBJeHHS B KPOBH H TKAHAX MONKET
NPHUBECTH K Ha6yXaHHIO KJIETOK HJH MNo-
Tepe UMH Boabl. [laxe He3HayuTe/b-
Hble HM3MEHEHHS COJIEBOTO COCTaBa
N/1a3Mbl KPOBH I'yGHTENbHBL A5 MHOTHX
TKaHeH, W Mpexae Bcero Aas KJIETOK
camo#t kKposu. OcmoTHUECKOE aBJeHHE
KPOBH J€PXKHTCS Ha OTHOCHTEJNBHO MO-
CTOSIHHOM YPOBHE 3a cueT ¢yHKLUHOHH-
POB&HHS PEryaupyIOUIHX MeXaHH3MOB.
B cTeHkax KpOBEHOCHbIX COCYAOB, B
TKaHsAX, B OTAeJe NPOMEXYTOUHOro
MO3ra — runoTanaMyce MMEIOTCs Crie-
UMAJIbHbIE pEeLeNnTopbl, pearHpyioLlHe
Ha H3MeHeHHe OCMOTHYeCKOro gabJe-
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HUA,— ocmopeyentopst. Pa3znpaxeHue
OCMOpPELENTOPOB Bbi3biBaeT pediek-
TOPHOE U3MEHEHHE JeSITeNbHOCTH BbLle-
JUTEJbHbIX OpPraHoB, U OHH YJaJsloT
M36bITOK BOABI WJ/H cOJled, MOCTYIHB-
WIMX B KpOBb. DoJbliioe 3HaueHHe B
5TOM OTHOILEHHH HMEeT KOXKa, COENH-
HHTe/IbHAsl TKaHb KOTOPOH BIHThIBaeT
U30bITOK BOAbl M3 KPOBH WJH OTAaeT
ee B KPOBb NpPH MNOBBbILIEHHH OCMOTH-
YECKOro AaBJeHHS MocjJegHel.

BeauuuHy ocMOTHYECKOro jgaBJe-
HHAA OGbIYHO OMpene/sIOT KOCBEHHBIMH
merogamu. Haubosee yno6eH u pac-
NpPOCTpaHeH KPHOCKOHNHYECKHH cmocob,
KOrja HaxoJAT AENpPeCcCHIO, MU MOHH-
JK€HHe TOUYKH 3aMep3aHHsl KpoBH. M3-
BECTHO, YTO TeMIepaTypa 3aMep3aHHs
pacTBopa TeM HHXe, ueM 6GoJibliie KOH-
LHeHTpallksl PACTBOPEHHBIX B HeM Yac-
THL, TO €CTh 4eM BGoJbllie erc OCMOTH-
yeckoe gaBJjeHnue. TemnepaTtypa 3amep-
3aHUsl KPOBH MJIEKOIMTAIOWHUX Ha
0,56—0,58 °C Huxke TeMmmepartypbl 3a-
Mep3aHHsl BOJAbl, 4TO COOTBETCTBYET
OCMOTHYECKOMY AaBJleHHI0 7,6 aTM, HJH
768,2 klla.

OnpeneneHHoe OCMOTHYECKOE JaB-
JieHHe co31aloT U Geqkd miaasmbl. OHO
cocrapasier 1/220 o6iuero ocmoTHue-
CKOTO [aBJIeHHST [J1a3Mbl KPOBH H KO-
gebaercs ot 3,325 no 3,99 klla, mam
0,03—0,04 atMm, uau 25—30 MM pT. CT.
OcMmoTHuecKoe AaBJjeHHe GEJKOB MJa3-
Mbl KPOBH HA3bIBAIOT OHKOTUHECKUM
dasaenuem. OHO 3HAUKTEJBHO MeHbIle
JaBJeHHsl, CO31aBaeMOro pacTBOpPEH-
HBIMH B IlJ1a3Me COJNSIMH, TaK Kak 6eKH
UMeIOT OTPOMHYIO MOJIEKYJSIPHYIO Mac-
Cy, H, HECMOTP# Ha GoJblilee UX COLEp-
)KaHue B MJia3Me KPOBH 110 Macce, UyeM
coJiefl, KOJIHYECTBO HX IPaMM-MOJIEKYJ
0Ka3blBaeTcsl OTHOCHTEJNbHO HEBOJb-
ILIHM, K TOMY XK€ OHH 3HAuUTeJbHO Me-
Hee MOABHUXKHbI, ueM HOHBI. A nJiA Be-
JIMYUHBI OCMOTHYECKOTO JaBJEHUS HMe-
T 3HaueHHe He Macca pacTBOPEHHbIX
4acTHUL, & UX YHUCJIO H MNOABHXKHOCTb.

OxHKoTHUeCcKOe JaBJieHue NpensitcT-
BYeT YPe3MepHOMY Nepexody BOAbl H3
KPOBH B TKaHU H cnoco6cTByeT pea-
cop6uHH ee U3 TKaHEBBIX NPOCTPAHCTB,
[O3TOMY NPH yMEHbIUIEHHH KOJHYEeCcTBa
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6eNKOB B IJIa3Me KPOBH Da3BHBAIOTCH
OTeKH TKaHeH.

Peakuus kpoBu U 6ydepHbie CHCTe-
mbl. KpoBb KHBOTHBIX HUMeeT caabo-
nesouHyio peakuuio. Ee pH konebaer-
¢t B npenenax 7,35—7,55 u coxpaus-
€TCSl HAa OTHOCHTEJNbHO [OCTOSIHHOM
YpOBHE, HeCMOTpSl Ha NOCTOSIHHOE IO0-
CTyMJieHHe B KPOBb KHCJbIX H L1eJ04Y-
HBIX NPOAYKTOB o6MeHa. [locTosiHCTBO
peakUHH KPOBH HMeeT 6OJIblLIOE 3HAUE-
HHe AJS1 HOPMAaJILHOH >KH3HeAesTeNb-
HocTH, Tak Kak casur pH na 0,3—0,4
CMepTeNbHO OnaceH /s OpraHu3ma.
AxruBHas peakuusi kpou (pH) siBas-
eTcst OJHOH M3 XKECTKMX KOHCTaHT ro-
MeocTasa.

[Topnep:kaHue KHCJIOTHO-ILENOUHO-
ro paBHOBeCHsI JOCTHraeTcsl HaJHuHeM
B KPOBH 6y(epHBIX CHCTEM H AesITEJb-
HOCTBIO BhIAEJNHTE/IbHbIX OPraHoB, yAa-
JSIOLIMX H30bITKH KHCJIOT U Luesouei,

B kpoBu uMeloTCs cjaeaywoliie 6y-
(bepHble CcHCTeMbl: reMorJo6UHOBas,
kap6oHaTHasi, QocdaTHass, O6GeJKOB
nJaa3Mbl KPOBH.

Femorno6uHoBass 6ydep-
Hasi CHCTeMa. DTo camasi MOLLHas
cucrema. [lpumepHo 759 Oydepos
KpOBH cocCTaBJsier remorjo6uH. B Boc-
CTZHOBJIEHHOM COCTOSIHHH OH fIBJsIeT-
Cfl OUeHb caaboil KUCJIOTOH, B OKHCJ/IEH-
HOM — €r0 KHUCJOTHbI€ CBOHCTBA YCHJIH-
BaIOTCH.

Kap6onaTthHnasas O6ydepHas
cuctema. IlpeacrasieHa cmechio
cnaboit kucaoTel — yrodabHol (HoCOs)
H ee cojeld — 6UKap6OHATOB HATpus
u Kajausg (NaHCO; u KHCO;). Ilpu
06bIUHO CYLIeCTBYIOLIEH B KPOBH KOH-
LUeHTpalHd BOAOPOJAHBIX HOHOB KOJIH-
4eCTBO PACTBOPEHHOH YrOJbHOH KHCJO-
Tol nIpumMepHO B 20 pa3 MeHblle, yeM
6ukap6onartoB. [lpM mnocrynaeHud B
nJa3My KPoBH GoJiee CUIbHOK KHCJIOTHI,
4yeM YroJibHasi, aHHOHbI CUIbHOH KHCJIO-
Thl B3aUMOLEHCTBYIOT ¢ KATHOHAMH Ha-
Tpust 6ukap6oHaTa, ob6pa3ys HaTpHe-
BYIO COJIb, & HOHBl BOAOpOJA, COEIH-
uascy, ¢ anvoHamu HCOj;, o6pasyior
MaJIoMCCOLHUPOBAHHYIO YTOJNBHYIO KH-
cnoty (HyCOs;). Tlpu nocrynnenuu B
J1a3MYy KPOBH MOJIOYHOH KHCJIOTHI BO3-




Hukaer peakuus CH3;CHOHCOOH -+
+NaHCO;=CH3sCHOHCOONa +
+ H2COs.

Tak kak yrosbHas KucaoTa caabas,
TpH €e AHCCOLHAUHH 06pa3yeTcs OueHb
MaJlo BOJOPOJAHbIX HOHOB. Kpome Toro,
NOA JeHCTBHEM COJep:Kallerocsi B 3pH-
TpouuTtax ¢epMeHTa KapbGoaHrHapassbl,
HJIM YTOJbHOH aHTHApa3sbl, YroJibHasi
KUCJIOTA pacnajaercss Ha YIVIEKHCJbIH
ra3 U BOAY. YIJIeKHC/AbIH ras Bbiaessi-
€TCcsl C BbIAbIXaeMbIM BO3JYyXOM, M H3-
MEHEeHHs] peaKLHH KPOBH He MPOHCXO-
auT. B ciyuae mocTymnJeHHst B KpPOBb
OCHOBaHHH OHH BCTYNAIOT B PeakLHIo
C YroJibHO# KUCJ0TOH, 06pasysi Gukap-
GoHaThl H BOLY; peakiuusl BHOBb OCTa-
ercs nocrosiHHo#. Ha nonto kap6oHat-
HOH CHCTEMBI TIPHXOAHTCS OTHOCHTE/b-
HO HeGosabwias yacTb OydepHbIXx Be-
1leCTB KPOBH, €€ pPOJib B OpPraHu3Me
3HaYHTe/NbHa, TaK KakK C 1eATeJbHOCTbIO
3TOH CHUCTEMBbl CBSI3aHO BbiBEJl€HHE YT-
JIEKHCJIOTO rasa JieTKuMH, uto obecne-
YHBaeT MOYTH MTHOBEHHOE BOCCTAHOB-
JieHHe HOpMaJ/JIbHOH peakUHMH KPOBH.

Pocdarvana 6ydepHas cH-
ctTeMma. Dra cucrema o6pasoBaHa
CMeCbl0 OJHO3aMeIlleHHOro ¥ JBy3a-
MellleHHOro  ¢GocOPHOKHCAOrO HaT-
pusl, WA guruapodocdara 4 rHAPO-
tdocpara Hatpua (NaH,PO, H
NasHPO,). IlepBoe coenunenne caabo
AMCCOLMUPYEeT U BeleT cebsi Kak caa-
6as KucCs10Ta, BTOPOE — HMeeT CBOHCT-
Ba cJaboil wesoud. Benmencreue He-
6oJbliof KoHUeHTpauun ¢ocdaToB B
KPOBH pOJIb 3TOH CHCTEMbl MeHee 3Ha-
4yUTeJIbHA.

Denkun mnasamb KpoBHu. Kak
H BCcsikue GesiKH, OHU ob6sapamT amdo-
TEPHBIMH CBOHCTBAMH: C KHCJOTaMH
BCTYNAIOT B PEaKUHKIO KaK OCHOBAHHS,
C OCHOBaHHMSIMM — KaK KHCJOTHI, GJa-
rojapsi 4eMy yd4acTBYIOT B Mojjepxa-
HdM pH Ha OTHOCHTEJBHO NMOCTOAHHOM
ypOBHe.

MouwHocte 6ydepHbIX cHUCTeM He-
O[IMHAKOBa Yy Da3HbIX BHAOB XHBOT-
Hbix. Oco6eHHO BenuKa OHA Y KUBOT-
HbIX, GHOJIOrHYecKH NpUcnocob/eHHbIX
K HanpsiXXKeHHOH MbluieyHoH pa6ore,
Hanpumep y Jolajned, ojeHed.

Bcnenctsue Toro uto B xo1e o6mMeHa
BellecTB o6pasyercs GoJblIe KHCAOT-
HBIX [POAYKTOB, UeM LIeJOYHBIX, Onac-
HOCTb CJBHI'a peaKUWH B KHCJIYIO CTO-
poHy Gojiee BepOsITHA, ueM B LieJ0U-
Hylo. B cBA3H ¢ 3THM OydepHble cH-
CTeMbl KDOBH 00ecreuyuBalOT ropasio
60JIbLIYI0 YCTORUYHMBOCTD N0 OTHOHIEHHIO
K MOCTYIJIEHHIO KHCJOT, 4eM Liesoued.
Tak, psiAl ciBMra peakuHH IJia3Mbi Kpo-
BH B LIENOYHYIO CTOPOHY K Hell HYXHO
npu6aBUTb pacTBOpa elKOro Hatpa B
40—70 pas 6o.bite, ueM K Boge. Utobnl
Bbi3BaTb CABUI PeaKLUHMHU KPOBH B KHC-
JYIO CTOPOHY, K IJIa3Me [IPHXOAUTCSA
npu6aBgAsATb COJAHON  KHUCJIOTHl B
327 pas 6oablue, ueM K Bofe. Cienosa-
TeJIbHO, 3arnac LIeJOYHbIX BelLIecTB B
KPOBH 3HauuTEIbHO GOJbIUE, 4eM KHC-
JIBIX, TO €CThb LIEJOUYHOH pe3epB KPOBH
BO MHOrO pa3 NpeBblillaeT KHCJIOTHBIM.

Tak Kax B KpoBH HUMeeTcsi onpeje-
JIEHHOE M [0BOJIbHO MOCTOSIHHOE OTHO-
LIEHHe MEeXAY KHUCJIOTHBIMH H lUesoy-
HBIMM KOMMOHEHTaMH, MPHHATO Ha3hbl-
BaTb €r0 KUCAOTHO-WEAOUHbIM pAB-
HogecueM.

BenuuHHy  1e/04HOrO  pesepBa
KPOBH MOXHO OIpeleJHTb NO KoJHue-
CTBY cojJepKauiuxcs B Held 6ukapGoHa-
TOB, KOTOpPoe OOBLIYHO BLIpaXKawT B
KyOHUECKHMX CAHTHMEeTpax YIJEeKHCJIO0Tro
rasa, o6pasoBapuierocsi U3 61xKapbo-
HATOB NyTeM NMPHOGABJEHHS] KHCJOTHI B
YCJOBHSIX pPaBHOBecHs ¢ ras3oBoi cme-
Cbl0, € MapLHaJbHOE [aBJeHHe yrJe-
KHcJoro rasa paBHo 40 MM pr. CT., 4TO
COOTBETCTBYET [aBJEHHIO 3TOTrO rasa B
ajJbBeo/IIPHOM Bo3ayxe (Merol Ban-
Cnaiika).

llenouHoit pesepB y Jowajeit co-
crapasier 55—57 cm®, y KpynHoro po-
raToro CcKota — B cpegHeM 60, vy
oserr — 56 cm® yriekucsoro rasa B
100 Ma maasMbl KpPOBH.

Hecmorpsa Ha Haauuue OGydepHbix
CHCTEM H XOPOWIYK 3alUHIIEHHOCTb
OpraHiaMa OT CIABHTa PeaKLHH KPOBH,
H3MEHEeHHEe KHCJOTHO-UIeNIOUHOrO paB-
HOBeCHs BCe »Ke BO3MOxXHO. Hanpumep,
IpH HANpsIXKEHHOH Mbllle4yHOH paboTe
LLEJIOYHOH pe3epB KPOBH PE3KO YMeHb-
waetrest — g0 20 06 % (oGbemHBIX
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npoueHtoB). HenpaBuibHOe OAHOCTO-
pPOHHEe KOpMJIEHHE KPYMNHOro poraro-
ro CKOTa KHCJbIM CHJIOCOM HJH KOH-
LEeHTPaTaMH NPHBOLHUT K CHJILHOMY CHH-
JKEHHIO 11te/104Horo pe3epna (10 1006%).

Ecau nocrynaiolne B KpOBb KHCJIO-
Thl BbI3bIBAKOT JIMIIb YMEHBbIICHHE I1ll€-
JAOHHOTO pe3epBa, HO He CABHUTraloT ak-
THBHYIO peaKLHIO KPOBH B KHCJYIO CTO-
pOHy, TO HAacTynaeT TaK Ha3blBaeMbli
Komnerncuposanrsul ayudos. Ecau ne
TOJIbKO HCYepnblBaeTcsl LeJouHOl pe-
3epB, HO U COBHraeTcsi peakUHs KpOBH
B KHCJYIO CTOpOHY, BO3HHKAeT COCTOS-
HHE HEKOMNEeHCUPOBAKHO20 ayudosa.
Pasauyaior Takxe Komnexcuposau-
Hblli U HEKOMNEHCUPOBAHHKbLL aAKAA0-
3v.. B mepsom cayuyae NpPOHCXOZHT
yBeJIHYEeHHE L1eJIOYHOTO pe3epBa KPOBH
HJIH YMeHblIeHHEe KHCAOTHOro 6e3 CABH-
ra peakuuu KpoBd. Bo BTOpOoM cayuae
Ha6J/I0AaI0T H CIBHI pPeaKUHH KPOBH B
Ie/JOYHYIO CTOPOHY. DTO MOXKeT GhiTh
BbI3BAHO CKapMJIHBaHUeM HJH BBele-
HHEM B OpraHu3M GOJIbIIOTO KOJMHYECT-
Ba LUE/JIOYHbIX NPOAYKTOB, a TAKXKe BhI-
BelEeHHEM KHCJOT HJH [MOBBILIEHHOMH
3afepKKol LieqouHbIX BeliecTB. Bpe-
MEHHO COCTOSIHHE KOMIIEHCHPOBaHHOTO
ajJKano3a BO3HHKaeT MNPH THIepBeH-

THAALUHH JETKHX H YCHJ/IEHHOM BbiBeJe-.

HHHM YIJIEKHCJIOTO rasa H3 OpraHH3Mma.

Kak aunnos, Tak H alnkano3 MOXeT
6uiTb MeTa60NHYEeCKUM (HErasoBbiM) H
pecnypaTOpHbIM (AbixaTeJbHBIM, ra3o-
BbIM) . Meraboauweckud ayudos xapak-
TEPH3YeTCS] CHHXKEHHEM KOHLEHTPalHH
6HKap60OHaTOB B KpOBH. Pecnuparop-
Hbul ayudo3 pa3BHBAETCS B pe3yJbTa-
Te HAKOMJEHHSl YIJIeKUCJI0ThH B oOpra-
Huame. Meraboauweckui aikaaos o6y-
CJIOBJIEH YBeJHYEHHeM KoJsHyecTBa Gu-
Kap60HAaTOB B KDOBH, HampHMep MpH
"BBEJEHHH BHYTPb HJIH NapeHTepaJbHO
BellecTB, O6OraThiX TI'MJPOKCHJIbHLIMH
HoHamH. [a3osbii aaxkaa03 CBA3aH ¢
FHNEepBEHTHASILUEH, IPH 3TOM YIJIEKHC-
JbH ra3 YCHI€HHO yAanasercss M3 op-
raHuama.

Cocras nanaambel Kposu. [liaama
KPOBH — 3TO CJ0XKHasi GHOJIOrHYyecKasn
cpela, TECHO CBA3aHHas ¢ TKaHeBO#l
XHIKOCTBIO Opranuama. B nnasme kpo-
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BH cogepxurca 90—92 9% Boam u
8—10 % cyxux Bewects. B cocras
CYXHX BellleCTB BXOJAT GesKH, [VIOKO-
3a, JHOHABL {HEeHTpaJbHblE XHUPHI, Je-
LIMTHH, XOJeCTepHH H T. A.), MOJOUYHASA
Y MUPOBHHOTpALHAs KUCJOTHI, He6enKo-
Bble a30THCThlEe BelllecTBA (aMHHOKHC-
JOTbl, MOYEBHHa, MoOueBasl KHCJOTA,
KpeaTHH, KpeaTUHHH H T. I.), pa3/Hu-
Hble MHHepaJbHbie cOH (mpeo6iagaer
XJODPUCTHIA HaTpuil), (pepmeHTH, rop-
MOHbl, BHTAMHHBI, MTHI'MEHTHL. B naasme
pPacTBOpeHbl TAKXKE KHCAOPOJ, YIVIEKHC-
Jbld ra3 H asor. ‘
Beaxu nnasambsl KPOBH H HUX
OYHKULHOHAaAbHOE 3HaueHHe.
OcCHOBHYI0O 4aCTb CyXOro BellecTBa
nja3Mhl cocraBasior 6enku. O6Liee ux
KoanyecTBo paBHo 6—8 %. Hmeercs
HECKOJIbKO [IeCATKOB Pa3JjHuHbIX GeJ-
KOB, KOTOphle AEJNAT Ha [ABE OCHOBHbIE
rpynnbl: adbOyMHHbBE H TJOGYJHHHL.
CooTHOlIEHHEe MeXJy KOJHYECTBOM
afb6YMHHOB H TrJOOYJIMHOB B IJa3Me
KPOBH HBOTHBIX pa3HbIX BHIOB pas-
JHYHO (Taba. 2).
2, Cpeanee KoauuecTso anb6yMHHOB

H rao6yaHHOB B MA&3ME KPOBH Yy JKHBOTHBIX
Pa3HbIX BHIOB

Anb6y-
MHHB

Taoby-
JIHHBI
Buja XKHBOTHHIX

r% | r/atr% (r/a

Jlowaau 27 27 46 46
Kpynusiit poratwit cxkor 33 33 4,1 41
CBHHBH 44 44 39 39
Kypbt (HecyuwxH) 23 23 28 28
Koanl 39 39 27 27
CoGakH 31 31 2,1 2t
Osusl 31 31 23 23

CoorHoweHne anb6yMHHOB H TIJIO-
6Yy/HHOB B IJla3Meé KPOBH Ha3hIBalOT
6eaxosoim Koapuyuentom. Y cBHHEH,
oBell, K03, co6aK, KPOJHKOB, YeJ0BeKa
OH GoJsbllle eIMHHLUbl, a Yy Joluajaes,
KPYMHOrO pOraTtoro CKOTa KOJIMYeCTBO
rao6yJ/IMHOB, KaK NMPaBHJIO, NpeBhblIlaeT
KOJIMYECTBO aJb6yMHHOB, TO €CThb OH
MeHblle eluHHUb. [lonarailor, uTo OT
BEIHYHHLI ITOI'0 KO3(pPHLUEHTA 3aBUCUT
CKOPOCTb OCeAaHHRA 3pUTpouuToB. OHa
NOBLIILAETCS MPH YBEJIHYEHHH KOJHYe-
cTBa rM0GyJaHHOB.




Ins paspeneHHs GesKOB MJa3Mbl
NPHMEHSIOT METOA  3JeKTpodopesa.
Hmess passinuHblil 3jeKTpHUecKHll 3a-
pAd, pa3Hble OeNKH ABUKYTCA B 3Ji€K-
TPHUYECKOM MOJIe C HeOJMHAKOBOH CKO-
poctbio. C NOMOWLBIO 3TOr0 MeTrona
yiajoch pa3fleJuTb r06yJHHbl Ha He-
CKOJMbKO pakuHuil: a-, oto-, B- H y-rJao-
6yauHbl. B raobyanHoBylo ¢pakuuio
BXOAUT (HUOpPUHOTEH, HMeWIUi 6oJb-
1ioe 3HayeHHWe B CBEPTHIBAHHH KPOBH.

Anb6yMuHbl 1 pubpHHOTreH 06pasy-
I0TCA B MeYeHH, rJo6YNHHBI, Kpome ne-
YeHH, elle H B KOCTHOM MoO3re, ceJe-
3eHKe, JUMbAaTHUECKHX Y3/ax.

Besnky niasMbl KPOBU BBIMOJNHSIOT
MHoroo6pasHble ¢yHkuud. OHH mnox-
JepXKUBAIOT HOPMaNbHbIH 06beM KPOBH
H NMOCTOSIHHOE KOJIHYeCTBO BOLbI B TKa-
HAX. Kak KpynHoMmoJiexyJsipHble KOJ-
JIOHJHBIE YACTHIbl, GEKH He MOTYT Npo-
XOJAHTb Ye€pe3 CTeHKH KanujaspoB B
TKaHeBYIo XHuaKocTb. OcTaBasich B Kpo-
BH, OHM TNPHUTATHBAIOT HEKOTOpOE KO-
JHYECTBO BOJBI U3 TKaHeH B KpOBb H
CO3Jal0T TaK Ha3biBaeMOe OHKOTHYe-
ckoe paBseHHe. OcoGeHHO GoJblioe
3HauyeHHe B €ro CO3JaHHW NpHHaije-
MHUT a1b6yMHHAM, HMEIOLLHM MEHbIYIO
MOJIEKYISIPHYIO MacCy M OTJIHHAIOLIHM-
cA 6osblUedl MOABHXHOCTBIO, YeM IVIO-
6yaunel. Ha ux ponio npuxoautcs
npumepuo 80 9 oHxOTHueckoro AaB-
JIeHHUS.

BoJibliyio poab urpaior GeJKH H B
_TPAHCMOPTE MUTATENbHBIX BELIECTB.
Anb6yMuHBl CBSI3BIBAIOT W IEPEHOCAT
XKHPHbi€ KHCJOTbl, THIMEHTBl XeJ4H;
o- 1 B-r06yaKMHbl NEPEHOCAT XoJecTe-
pHH, CTepOHAHbIe rOPMOHBI, (HOCHONH-
NUAbl; B-TJ06YAHHEl yUacTBYIOT B TPaH-
CropTe MeTa/JIUYeCKHX KaTHOHOB.

Benku naa3mbl KpPOBH, H mnpexie
Bcero ¢pu6pHHOreH, yuacTBYIOT B CBep-
ToiBaHHKH KpoBu. O6sanas amdoTtep-
HBIMU CBOMCTBAMH, OHH NMOALEPKHUBAIOT
KHMCJIOTHO-1Lle/I0UHOe paBHOBecHe, Bei-
KH C03Jal0T BS3KOCTb KPOBH, HMeEIO-
LyI0 Ba){HOe 3HaueHHe B NOALepXKa-
HMM apTepuajbHOro pasjeHHs. OHH
CTabUAU3UPYIOT KpPOBb, MNPENATCTBYA
YpesMepHOMY OCelAaHHIO 3PHUTPOLMTOB.

[Tporeunsl urpator 60.blIYI0 POJb

B HMMMyHHTeTe. B y-rjo6yJHHOBYIO
¢dpakuuo 6e1KOB BXOAAT pasjHYHbie
aHTHTeJa, KOTOpble 3alllMLIAlOT opra-
HU3M OT BTOpXKeHHs OaxkTepuii W BH-
pycoB. Ilpd HMMYyHH3aUHH >KHUBOTHBIX
KOJIH4YeCTBO Y-TJI0GY/AHHOB yBeJHUHBa-
eTcsl.

B 1954 r. B nna3me KpoBH Obl1 OT-
KpbiT 6enKOBBIH KOMILIEKC, COAepKa-
KA JHOUAB U MOJHCaXapHibl,— npo-
nepdur. OH crnoco6GeH BCTYNaTh B peak-
LYK C BHPYCHBIMH OejKamMH ¥ AenaThb
MX HEaKTHBHLIMH, a8 TaK»Ke BbI3bIBATb
rubenb Oaktepuii. [lponepaun sABas-
eTCfl BaXXHbIM (PaKTOPOM BpPOXKIAEHHOH
HeBOCIPHUMYHBOCTH K psny 3aboae-
BaHHH.

Benku nmaasmbl KpOBH, H B NMEPBYIO
ouepeib ajbOYMHHBI, CJlyXKaT HCTOY-
HHKOM 06pa3oBaHHA 0e/JIKOB pasjnd-
HblX opraHoB. C nmOMOUIbIO METOLHKH
Me4yeHbIX aTOMOB [OKa3aHO, 4YTO BBe-
JleHHbIE TIapeHTepasibHO (MHHYS THLLe-
BapHTE/bHBIA TpakT) Oe/KH N/asMbl
6BICTPO BKJIOYAKTCA B 6eKH, Cleld-
¢dHyecKue AJaA pa3/H4YHBIX OpPraHoB.

Besnku nna3mbl KPOBH OCYLIECTBISA-
IOT KpeaTOpHble CBAI3H, TO €CTb Mepe-
gauy HHboOpMaluu, BAHALOLLEH Ha re-
HeTHUYEeCKHH annapaTt K/JeTkd U obecne-
YyUBalolLeH MpoLecchl pocTa, pPa3BUTHS,
AnddepeHUPOBKH M NOAAEDPXKaHUSA
CTPYKTYpbl OpFraHH3Ma.

HeGeakoBbe asorcodep-
Kauve coepHHeHus. B a1y
rpynny BXOAAT aMHHOKHCAOTHI, MOJH-
MenTHAB, MOYEBHHA, MOUEBasl KHCOTa,
KpeaTHH, KpeaTHHHH, aMMHAaK, KOTOpbIe
TaK»Ke OTHOCATCH K OpraHHyeckHM Be-
ulecTBaM NMaa3Mbl KpoBH. OHH MOJyyYH-
JIW Ha3BaHue ocTatoyHoro asora. O6-
ulee KOJIMHUeCTBO ero cocrapjser |1—
15 mmoab/a (30—40 mr%). Ilpu Ha-
pyleHHH GYHKUHH NMOYEK colepKaHue
OCTAaTOYHOTO a30Ta B NJa3Me KpOBH
pe3Ko BO3pacTaer.

BesaszorucThole opraHuye-
CK¥e BelUecTBA NAAa3Mbl KPoO-
BU. K HUM OTHOCAT IJIIOKO3Yy W HeH-
TpanbHble XHPbl, Koau4uecTBo roKossl
B NJa3Me KpOBH KoJjelJjerTcss B 3aBH-
CHMOCTH OT BH/Ja »KHBOTHBIX. HanMeHb-
1Liee ee KOJHYECTBO COAEPKUTCA B M1a3-
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M€ KPOBH XKBauHbIX — 2,2—3,3 MMOJIb/ 1
(40—60 Mr%), >KMBOTHBIX ¢ OZHOKA-
MEDHBbIM  XKeNYAKOM -— 5,54 MMOJb/J
(100 Mr%), B KpoBu Kyp — 7,2—
16,1 MmMoab/a (130—290 mMr%).
Heopranunueckue Beue-
cTBa nJaasmb (coau). Y mae-
KOMHTAIOUIHX OHH COCTaBJSIOT OKOJO
0,9 1% W HaXomATCH B NUCCOUHHDPOBAH-
HOM COCTOSIHHH B BHJ€ KAaTHOHOB H
annoHoB. OT HX COAEpPXKaHHS 3aBUCHT
OCMOTHUECKO€ J1aBJEHHeE.

®OPMEHHBLIE 3NIEMEHTbLI KPOBM

®OopMeHHbIE 3//eMEeHThbl KDOBH JEJIAT |

Ha TP TPYIIbl: 3PHTPOLMUTHI, JEHKO-
HHTBl U KPOBSiHble MIACTHHKH. O6Lui
o6beM (dopMeHHBIX 3jdeMeHTOB B 100
o6beMax KpPOBH Ha3blBAIOT AoKasare-
neMm eemarokpura. |

dputponntbi. KpacHbie KpoBsiHble
KJeTKH COCTAaBJSAIOT IVIaBHYKO Maccy
KjeToK kpoBH. CBOe Ha3BaHHe OHHU MO-
JYYHJH OT TpEeyecKoro <c¢JoBa «3pH-
Tpoc» — KpacHbiit. ‘OHH onpegensior
KpacHbifi UBET KPOBH, DPUTPOLUTHI
pei6, amdUOUH, pEeNnTHIHH W NTHL —
KpynHble, OBaJbHON (POPMBI KJETKH,
colepxallie siApo. DPUTPOUUTH MJe-
KONMTAIOIUX 3HAYUTEJbHO MeJbue,
JIMIeHbl fiApa M HMeIT GOopMy IBO-
SIKOBOTHYTBIX IHCKOB (TOJIBKO y Bep6-
JIOJ0OB W JiaM OHH oBaJbHble) (Taba.
[--VII). JBosikoBoruyras gopma yse-
JIHUUBAET NMOBEPXHOCTb 3PHTPOLHUTOB H
CrocoOCTBYeT GbICTPOH U paBHOMEpHOH
AudoysHd kKHcaopona uyepes uX 060-
JIOYKY. v

OpHTPOLUT COCTOHT U3 TOHKOM CeT-
YaToO¥ CTPOMbI, SIYEHKH KOTOPO# 3anod-
HeHbl [THFMEHTOM TreMOrJio6HHOM, H 60-
Jee IJIOTHOH o60joukH. [locaennss
obpa3oBaHa CJ0OeM JIMIIKJO0B, 3aKJIO-
YEHHBIM MEXIY JBYMSI MOHOMOJIEKY-
JApHbIMH ciaosiMH GeqakoB. O6o./104Ka
o6aapaer u3GMpaTebHOH [pOHULAE-
MocTblo. Yepes Hee JIerko MNpoOXoAsT
rasnl, Boga, anuoust OH™, C1—, HCOyj,
uonbl H™, raoko3a, MOueBHHA, OLHAKO
OHa He NpoOMyckaeT GEJNKH U NOYTH He-
npoHHLlAeMa A5l 60/bUIHHCTBA KaTHO-
HOB.
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OpHTPOLHTEl OYeHb  3JACTHYHBI,
JE€rKo CXKHMAIOTCA H [03TOMY MOIyT
NPOXOJHTb uepe3 Y3KHE KalluJJIsphl,
JUuaMeTp KOTOPbIX MeHbllleé HMX JHa-
MeTpa.

Pasmepbl 3pHUTPOLHTOB MO3BOHOY-
HBIX KOJEGJTIOTCS B LIMPOKUX IIpejenax.
Haumenblnuit nunamerp OHH HMEIOT Yy
MJIEKOTIHTAIOLIHX, 4 Cpeid HUX Y AHKOH
H JoMaliiHeHl KO3bl; 3PHTPOLUHTBHl HaH-
60Jbl1Ier0 jHaMeTpa HalaeHbl y amMpHu-
64U, B 4aCTHOCTH Y IIpOTes.

KosnuecTBo 3pUTPOLUTOB B KPOBH
ONpenessTioT MoJA MHKPOCKOIOM C [OMO-
LIbI0 CYETHBIX KaMep HJIH 3JIEKTPOHHBIX
npu6opoB — HeJJIOCKONoB. B KpoBH y
JKHBOTHBIX Pa3HbIX BHIOB COLEPKHTCSH
HEOJIHHAaKOBOE YHCJAO 3IPUTPOLHTOB.
YBesnHueHHe KOJHUECTBA 3PUTPOLIHTOB
B KPOBH BCJEACTBHE YCHJIEHHOTO HX

o6pa3oBaHKusl  HA3bIBAIOT  UCTUMHbIM
apurpoyurozom. Ecau xe unciao spu-
TPOLUHTOB B KPOBH YBeJHUHUBaeTCs

BCJEJCTBHE MOCTYIJIEHHS MX H3 Jelo
KPOBH, FOBOPSAT O nepepacnpedesurens-
HOM 3pUTPOYUTO3E.

COBOKYMHOCTb 3PHTPOLHTOB Becel
KPOBH KHBOTHOI'O HasblBalOT 3pUTPO-
HoM. DTo orpomHas BeanunHa. Tak,
oflLiee KOJHUECTBO KPACHBIX KPOBSHbIX
KJaeToK y Jourane# maccoit 500 kr no-
cruraetr 436,5 Tpuaauona. Bce Bmecte
OHH 06pasyioT OrPOMHYIO OBEPXHOCTD,
4TO MMeeT 6oJbLIOe 3HAYEHHe AN 3¢-
(eKTHBHOTO BBIMOJNHEHHA HX QYHKUHH.

OYyHKULHH S3PHTPOLHUTOB.
Onu BecbMa MHOroo6GpasHBI: MepeHoC
KHCJIOpOJA OT JIeTKHX K TKaHsSIM; Iepe-
HOC YTJIeKHCJIOTO ra3a OT TKaHeH K Jjler-
KHM; TpPaHCMOPTHPOBKA MHTaTeJbHbIX
BellecTB — aJCOpOHPOBAHHBIX Ha HX
MOBEPXHOCTH aMHHOKHCJIOT — OT opra-
HOB NMHILIEBapPeHUs K KJeTKaM OpraHH3-
Ma; noanep>kaHue pH kpoBu Ha oTHO-
CHTEJNbHO MOCTOSIHHOM YypoBHe OGJaro-
Japs HaJHuHIO TreMOrJao6HHA; aKTHB-
HOe yyacTHe B NpouUeccax UMMYHHTETA:
3DHTPOLHUTLl aACOpPOUPYIOT Ha CBOeH
MOBEPXHOCTH pa3/HYHbIE b, KOTOpPLIE
3aTeM pa3pylualTcsi KJIETKAMH MOHO-
HyKJeapHOH (parouHTapHOH# CHCTEMBI
(M®C); ocyuectsiIeHHe npolecca
cBepThIBaHUA KpOBU (ren:ocrasz). B Hux




Ha#eHbl MOYTH Bce (PaKTOPBl, KOTOpPEIE
colepxkarcad B TpoMGouutax. Kpome
TOrO, X thopMa ynobHa AJS1 TIpUKpeI-
JeHua HUTeH ¢HubOpHHA, a HX TNOBepX-
HOCTb KaTa/IH3UpYyeT reMoCTas.
[emoaus. Pa3spyuenne o6osou-
KU 3PHUTPOLUTOB H BBIXOJ M3 HHUX re-
MOT/106UHA HasbiBaeTcs remMosusom. OH
MOXeT ObIThb xumuueckut, Koraa HX
060/104Ka paspyluaeTrcss XHMHYeCKHMH
BeulecTBaMM (KHC/IOTaMH, LIeJOYaMH,
CallOHMHOM, MBLIOM, 3(HHPOM, XJOPO-
dopMoM H T. A.); @usuueckui, KOTO-
pHlil NOApPa3AensiioT Ha MexaHuuecKutl
(npu CUJIBHOM BCTPAXHBaHUU), Temne-
parypHeld (non JAedcTBHEM BBICOKOH
M HHU3KOH Temmepatypnl), ay#esol
(nox neficTBHEM PEHTr€HOBCKHX HJIH
yabrpadHoseToBbix Jayuel). Ocmortu-
YecKull eemoau3 — paspyuleHue 3pUT-
POLUHMTOB B BOJE HWJ/H THIOTOHHUECKHX
pacTBopax, OCMOTHYeCcKOe JaBJieHHe
KOTOPBIX MEHblle, 4YeM B MJa3me Kpo-
BH. BcjeacTeue TOro 4TO OCMOTHUe-
CKOe JaBJ/ieHHe BHYTPH 3PHTPOLUTOB
6oJiblile, YeM B OKpyxKaiolled cpene,
BO/a MEePEXOAUT B 3PUTPOLUTEI, HX 06b-
eM yBeJMuMBaercst ¥ 06OJOUKM Jona-
I0TCSsl, a reMmorJo6HH BBIXOAHT Hapy-
Ky. Ecau okpy»KaloLuil pacTBop umeet

JOCTATOYHO HH3KYI0 KOHLEHTPaUHMIO
COJIM, HACTymaeT MNOJHBIA [EMOJIU3 H
BMECTO HOpMaJbHOH Henpo3pauHoH

KpPOoBH o6pa3yercsl OTHOCHTEJNBHO MpO-
3pauHas «JlakoBasi» KpoBb. Ecau pa-
CTBOp, B KOTOPOM HaXOISATCA 3PUTPO-
UUTHI, MEHee THNOTOHHYEeH, HacTynaer
yacTUYHBIH remoJH3. bBuoaoeuueckuli
2eMOAU3 MOXKET BO3HHKHYTb MpPH Nepe-
JIMBaHUU KPOBH, €CJIH KPOBb HecOBMec-
THMa, NpPH YKycax HeKOTOpbIX 3Mel
HT. O

B opraHu3me nocTosiHHO B He6OJIb-
HIKX KOJHUECTBAX MPOHCXOJUT FreMOJIH3
NpH OTMHPAHHH CTapblX 3PUTPOLIUTOB.
[Ipu 3TOM 3pUTpPOULUTH pa3pylIAIOTCH
B MeyeHH, cejie3eHKe, KPACHOM KOCTHOM
Mo3re, OCBOGOAHMBLIHMHACA reMorao6uH
MOIJIOLLAeTCsl KJeTKaMH 3THX OpPraHos,
‘a B IJa3sMme LUPKyJupylollell KDPOBH
OH OTCYTCTBYeT.

IFemorano6uH. CBOWO OCHOBHYIO
(YHKLHIO — [epeHoC ra3oB KPOBbIO —

S5PUTPOLUTHl  BRINOJHAIOT GJjaroaaps
HaJHYHIO B HUX reMorao6uHa, KOTopblii
MpeAcCTaBJseT CJAOXKHBIA Geslok — Xpo-
MOIPOTEHJ, COCTOSILUH u3 6eNKoBOH
yactd (raobuHa) M HeGeJKOBOU MHUr-
MEHTHOH FPYMMbl (réMa), CoeHHEeHHbIX
MeX1y cOO60H THCTUAMHOBHIM MOCTH-
koM. B mosekyJjie remorjiobuHa yethipe
reMa. ['eM MOCTpPOeH K3 uyeThIpex NHp-
POJIOBBIX KOJIEIL W COAEDKMT JABYXBa-
JeHTHoe xene30. OH fBAsSIeTCA aKTHB-
HOH, WJY TaK Ha3biBaeMOH INPOCTETH-
4yecKOM, rpynnod remorsnio6uHa H obasa-
JaeT CMOCOGHOCTBIO NPHCOEAMHATL H
OTZaBaTb MOJIEKYJibl KHCJI0poJa. ¥ Bcex
BUJOB XKHUBOTHBIX reM HMeeT OJHHAKO-
BOE CTPOEHHE, B TO BDeMS KaK IJOGHH
OTJIHUaeTcsl M0 aMHHOKHCJIOTHOMY CO-
CTaBy.

['emMorno6uH, NpHCOEIUHHUBIIHN KHU-
CJIOPOJI, MpPEeBpallaeTcss B OKCU2EMO2AO-
6ur (HbO:) sipko-asoro usera, uto H
onpejessieT BeT apTepHaJJbHOH KPOBH.
OkcHremorsio6uH obpasyercs B Kdnuj-
Jipax JIerkHx, rie HanpsiKeHHe KHCJ0-
poia Bbicokoe. B xanuaasipax TKahew,
rie KHCJAOpOJAa MaJjo, OH pacnaja-
eTcsl Ha remoryio6ul W kucjiopona. [e-
MOrJI0GHH, OTAABIUHH KHCJIOPOA, Ha-
3bIBAIOT BOCCTAHOBAEHHbIM HJIH pedy-
yuposarnoim cemoesobunon (Hb). Ou
npHiaeT BEHO3HOH KPOBH BHUIHEBBIH
uBer. 1 B okcuremorno6ure, 4 B BOC-
CTAHOBJIEHHOM reMOorJ/1061He aTOMbl Xe-
Je3a HaxoIATCs B [JBYXBAJEHTHOM CO-
CTOSIHUHU.

Tpetbe u3noJOrHUECKOE COELHHe-
HHe  remoriio6uHa — kapboeemozao-
6un — coefiHHEHUe reMoryobuHa ¢ yr-
JekHcablM razoM. Takum o6pasom, re-
MOTJIOGHWH y4acTBYeT B MepeHoce yrJe-
KHCJIOTO ra3a H3 TKaHeH B jerkue. Kap-
6oreMorJIO6HH COIEPXKUTCS B BEHO3-
HOH KpOBH.

Ilpu peficTBUM Ha reMOrJOGHH
CUJIbHBIX OKHCaHTesael (6eproJseToBas
COJib, MEpMAaHraHaT KaJusi, HUTPOOeH-
30J1, aHUJIMH, PeHalUEeTHH U T. 1.) XKeJe-
30 OKHUCJISIeTCSl M IEePEeXOIHT B TpexBa-
JgenTHoe. Ilpu stom remorsio6uH npe-
BpaliaeTcsl B MeTzemo2A006uH W TIpH-
obperaeT KOPHUYHEBYIO Okpacky. $s-
JSAACh MPOLYKTOM HCTHHHOTO OKHCJe-
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HUAL reMOrJo6HHa, NMOCAedHHH NPOUYHO
VIepXKHBAeT KHCJIODOA H MO3TOMY He
MOXET CJYXHTb B KauecTBe €ro mnepe-
Hocuuka. O6pasoBaHHe 3HAUYUTE/b-
HOr'O KOJIHYeCTBa MeTreMorjo6HHa pes-
KO yXyiluiaeT IbiXxaTeJbHble (GYHKLHH
KPOBH. DTO MOXET CJYYHThCA Mocie
BBEJ€HHS B OpPraHH3M JieKapcTB, obga-
LAolIHX OKHC/JIUTENbHbIMH CBOHCTBa-
MH. MerreMors106HH — NaToJIOTHYECKOE
coeguHeHHe reMorjo6HHa.

[eMOryno6HH OueHb JIeTKO COeJHHS-
eTCsi C yrapHbIM rasom, npH 3ToM 06-
pasyercs kapbokcuzemozaobur (HbCO).
XHMHYEeCKOe CPOACTBO OKHCH yrJiepoaa
K reMmorjo6uHy npumepHo B 200 pas
Goabiie, ueM KHcaopona. [loatomy
JOCTAaTOYHO NpPHMECH HeGOJbILOTO KO-
auyectBa CO Kk Bo3ayxy, uto6bl o6pa-
30BaJI0Ch 3HAYHTEIbHOE YHCJIO MOJEKY.JI
storo coenuHeHuss. OHO BecbMa MpOu-
HOe, H TreMoOrJoGHH, OJOKHPOBaHHBIN
CO, He MoXeT O6biTb MNEPEHOCYHKOM
kucaopoaa, - Ilostomy yrapbit ras
oueHb iZOBHT. [Ipu BAbIXaHHH BO3NYy-
xa, comepxauwero 0,1 % CO, uepes
30—60 MHH pa3BHBAIOTCA THXKeJ/ble
NnocJeCTBHA KHCJOPOAHOIO TOJIOAa-
HHA (pBOTa, norteps co3HaHus). [lpu
conepxaunu B Bd3ayxe | 9 CO uepes
HEeCKONIbKO MHHYT HacTylaeT CMepTh.
[MocrpanaBukx Jojed H XHBOTHbIX
HeO6XOAHMO BBbIBECTH Ha YHUCTHIA BO3-
LYX HJH 1aTh BAOXHYTb Kucaopoa. [Tox
BJAMSAHHEM BLICOKOTO AaBJIEHHSI KHCJO-
pONa NMPOHCXOAHT MeIJIeHHOe paciuer-
JeHHe KapB6okcHreMorsio6GHHa.

[Tpu nelicTBHM CONIIHOM KHCJAOTB
Ha remorJo6uH o6pa3yercss cemun.
B 3TOM coenMHEeHHH Xele30 HaXOAHTCS
B OKHC/IEHHOH TpexBaseHTHOH ¢opme.
st ero moJyyeHHsi Kamaio BHICYLIEH-
HOll KPOBH HarpeBalOT Ha NpPEIMETHOM
CTeKJIe C KPHCTaJJHKaMH NOBapeHHOH
CoJIM M 1 —2 KannsiMH JelsiHOH yKcyc-
HOH KHcaO0Thl. KopuuneBnie pomGuuye-
CKHe KpucTaaJabl [eMHHa paccMmaTpH-
BaOT B MHKpoOcKoN. KpHeTaanbl reMuHa
pa3HblX BHAOB XXHMBOTHHIX OT/IHYAIOTCA
no csoeil ¢opme. AT0 06YCAOBIEHO
BHAOBbIMH DAa3JIHYUAMH B CTPYKType
rino6uHa. [JaHHYy0 peakUHIo, NOJTYYHB-
IIyil0 Ha3BaHHE TeMHHOBOH npoOO6HI,
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MOXHO HCIOJIb30BaTh AJig O6GHapyxe-
HHSl C/1€JI0B KPOBH.

[Tpu paccmaTpHBaHHH B CHEKTPO-
CKONl pasBeReHHOro pacTBopa OKCH-
reMorsio6HHa BHAHBI JB€ XapaKTepHble
TeMHble MOJIOCH! MOIVIOLIEHHSI B XKeJTO-
3e/1eHOH YacTH CMeKTpa, Mexay ¢pa-
yHrodeposbiMu quHusAMH 1 1 E. Idnn
BOCCTaHOBJIEHHOrO remoryo6xHa xa-
pakTepHa ojHa LIMPOKas MnoJoca mo-
IVIOLIEHHST B JKeJNTO-3€J€HOH uvacTH
cnektpa. CnekTp Kap6OKCHreMorJo-
61HHa oueHb MOXO0X HA CIEKTP OKCHre-
moryio6uHa. Mx MOXHO pa3qHuHTh [O-
6aBjieHHeM BOCCTaHAaBJIMBAIOLLETO Be-
mwecrBa. Kap6okcureMorao61H H nocie
3TOr0 MMeeT [B€ MOJIOChl NOIVIOLLEHHS,
MetreMorno6HH HMeET XapaKTepHblil
CNeKTR: O4HA y3Kasl MoJoca MOroLle-
HHS1 HaXOAMTCSA c/1eBa, Ha TPpaHHLE Kpac-
HOM K XeJaTOH yactell cnekTpa, Apyras
y3Kasl Mosoca — Ha paHHLE XeaToh

_H 3eJeHOH 30H H IIKpOKasi TeMHas

nonoca — B 3e/1eHo#t yacth (taba. VIII).
Kosnuectso remorsnoGuna onpeje-
JAI0T KOJOPHMETPHYECKHM METOAO0M H
BbIpaxaloT B rpamM-npouedrax (r%),
a 3aTeM C MNOMOILbIO KO3(pPHUHEHTa
nepecyera no MeXXAyHapoaHOH cucTe-
me eaunuy (CH), koropniél paBen 10,
HaxoAAT KOJHYeCTBO remorjo6HHa B
rpammax Ha JuTp (r/a). OHo 3aBHCHT
OT BHAa XHBOTHbIX. Ha comepxaHue
IPUTPOLHTOB H remorsio6HHA BJHSIOT
BO3pacT, IN0J, N0opojad, BLICOTA Haj
ypoBHeM Mops,, paboTa, KOpPMJIEHHE,
Tak, HOBOpOXA€HHbIE KHBOTHblE HMe-
10T GoJlee BbICOKOE COiePKaHHe 3PHTPO-
LUHMTOB M reMorJIOGHHA, 4eM B3pOC/ble;
y caMUOB KOJHYECTBO 3DHTPOLHTOB Ha
5—10 % Bblle, yeM y caMoOK.
KonnyecTBO 3pHTPOLUTOB y CKaKo-
BHIX J0lIafel 6oablle, YeM y TAXKEJ0-
BO30B, # 10X0AuT a0 10—10,5 MiiH/MKA
KpoBH, #aH no cucreme CH — 10—
10,5-10'% 1, a y TsKeq0BO30B COCTAB-
asier 7,4—7,6 mas/mra (7,4—7,6 X
X 10'2/n1) . YMeHbiueHHe NaB/IEHHSA KH-
c/0poja Ha 60JbLIOR BHICOTE Ha YPOB-
HeM MOpS CTUMYJHpyeT o6pasoBaHue
spurpounToB. [ToaToMy y oBel, KOPOB
Ha TOpHBIX NacTOHLIaX KOJAHYECTBO
SDHTPOLUMTOB H reMmMorao6HHAa MNOBbI-




weHo. MHTeHcHBHAaA ¢u3nyecKas Ha-
rpy3ka BhI3bIBAeT TaKoe XKe AeHCTBHE.
KonnyecTso remorio6uHa B KPOBH phbl-
CaKoB, paBHoe A0 GOera B CpegHeM
12,6 r% (126 r/n), nocne Gera yse-
auyuBaeTca no 16—18 r% (160—
180 r/a). ¥YxynuieHne KOpMJIEHHS BeET
K YMEHbIUEHHUIO COAeDPXKAaHHUSA 3PHTPO-
HTOB H remorsio6uHa. Ocoberro 60.1b-
1I0e BJIMSIHHE OKasblBaeT HeAO0CTaTOK
mukposnemeHToB (Fe, Cu, Co, Mn)
BHUTaMHHOB (LHaHKOGasaMuHa, ¢pone-
BOH KHCJOTHI M AP.).

Hdas onpeneneHHs HacCIILEHHOCTH
KaxXJ0ro 3PHTPOLUTA TeMOTJOGHHOM
CIYXHT UBETHOH nokKasaTelb WM HH-
nekc I.

__ Hahigenun#t % Hb
" "HopMmanbHu# % Hb

Ha#JleHHOe KOJIHYECTBO 3PHTPOLIHTOB

HOpMaJIbHOE€ KOJHYECTBO 3DHUTPOIUHUTOB

B HOopMe uBeTHOH nokasare/b pa-
Bet 1. Eciiv oH MeHbllle |, conepkaHue
reMorJio6uHa B 3pUTPOLIMTAX TOHHIKEHO
(runoxpomus), ecaud Goablie | — mo-
BbIIEHO (rHMEepXpPOMHS).

Muorano6GuH. B cKeneTHbIX H
CepAEYHBIX MBIILAX HAXOAHTCA Mbl-
ey Hblit reMorJo6UH (MuorI06uH). OH
HMEeT CXOACTBO H pasJiHuHe C TeMOTJIO-
6uHomM KpoBu. CXOACTBO 3THX IBYX
BEILLeCTB BbIPAXKaeTCs B HaJHUUHU OHOH
K TOH e NPOCTETHUYECKOH rpynmbl, OAH-
HAKOBOr0 KOJIHUECTBA »KeJse3a H B CIo-
co6HOCTH JaBaTh O6paTHMbIE COeJHHe-
Hug ¢ Oy u CO;. Onnako macca ero
rmo6UHa ropasjgo MeHblie, H OH obJsa-
Ja€T 3HaUUTENbHO GOJbLINM CPOACTBOM
K KHCJIOpPOAY, 4eM reMorJio6HH KpOBH,
a M03TOMY HCKJIOUUTENBHO MPHCNO-
cobsieH K (YHKUHH JeNOHHPOBAHHUA
(cBA3bIBAHHA) KHCJAOpOJA, YTO HMeeT
6oJbllIOe 3HaYeHHe A/ CHAGXKEHHS KH-
CJIOPOOM COKpaluamoluuxes Mblwn. Ko-
rja MbILUILBEI COKPAILAKTCHA, HX KPOBO-
CHaGxeHHe BPEMEHHO YXyAlUaeTcs H3-
3a CKaTuda Kanuaaspos. M B aToM Mo-
MEHT MHOIVIOGHH CJYXHT BaXXHbIM HC-
TOYHHKOM Kucjaopoja. OH «3anacaers
KHCJIOPOA BO BpeMsl paccaabieHust H
OTJaeT €ro BO BpeMsi COKpallUeHHS.
ConepxaHue MuOrjo6HHA yBeJHUHBA-

ercs NojJ BJAWSHHEM MbILIEYHBIX Ha-
rpY30K.

CkopocTb OCelaHHSA 3DH-
tpouutoB (CO3). Ina onpenene-
Hua COD KpoBb CMELIHBAIOT C pacT-
BOPOM JIHMOHHOKHCJIOrO HaTPHA H Ha-
6HpaIOT B CTEKJAAHHYIO TDPYOOUKY HJIH
NpoGUPKY ¢ MHJJIMMETDOBBIMH Jelne-
HHAMH. Uepes HeKOTOpOe BPEMS OTCUH-
TBIBAIOT BLICOTY BEPXHEro Npo3pavyHoro
cnost. COD passuyHa y XKHBOTHBIX pas-
Horo Buaa. QOueHb -GBICTPO OCefalOT
SPUTPOLUTH! JIOIIAAH, BeCbMa MeJIeH-
HO — XBauHeix. Ha Beanuuny CO3
BJHSET (PU3HOJOTHYECKOE COCTOSIHHE
opraHMamMa. Ycu/eHHas MbllUeyHas
TPEHHPOBKA 3aMelJsieT 3Ty peakUHIo.
Y cnopruBHBIX Joulagel, OTOGPAHHBIX
A5 OJMMIIHACKHX COPEBHOBAHHUH, MpH
cpeaueit Harpysake CO3 3a mepBble
15 mun pasusinachk 9,6 mm (no Heso-
JoBY). Uepes 2 Mec HanmpsiXeHHbIX Tpe-
HHPOBOK 3a Te Xe nepBuie 15 MHH OHa
paBHaAgAach 2,6 MM.

CO3 cHaIbHO YBeJHUMBaeTCHA BO
BpeMA GepeMEHHOCTH, a TaKKe IpH
XPOHHYECKHX BOCNAJHTEJNbHBIX MpO-
ueccax, HHpeKLHOHHbIX 3a60/1€eBaHHSAX,
3/10KaYeCTBEHHbIX ONYXO/AX. DTO CBA-
3bIBAIOT C YBEJHUEHHEM B [1/1a3Me€ KpPO-
BA KDYNHOMOJIEKYIAPHLIX GeJKOB —
ra06yauHOB U oco6eHHO ¢(ubpuHOreHa.
BeposiTHO, KpynHOMOJIeKY/IsipHble Gel-
KH YMEHbIUAIOT 3JeKTPUUeCKHH 3apsn
H 3JIeKTPOOTTaJKHBAaHHE SPHTPOLHTOR,
YTO Crnoco6CTBYeT Gosblled CKOPOCTH
HX OCelaHHs.

[TpoaoaxutTenbHOCTD
MHU3HH 5PUTPOLUTOB. ¥ pasHbix
JKHBOTHLIX OHA HEOAHHAKOBAa. JPHTPO-
LUMTBl Y JIOWIAJH HaXOAATCA B COCYIH-
cTOM pycJe B cpeanem 100 aH., y kpyn-
HOoro poratoro ckota — 120—160, y
oBubl — 130, y ceBepHOro osieHss — 95,
y Kpoauka — 45—60 gH.

B 1951 r. A. JI. YUnxkeBckHit B pe-
3y/bTaTe 3KCIEPHMEHTAaNbHbIX HCC/e-
AOBaHHH M MaTeMaTHYECKHX pacyeroB
npuiles K BHIBOLY, YTO B apTepHa/b-
HBIX COCyAax Yy 340POBHIX JIOAEH U XKH-
BOTHBIX 3DHTPOLUTH ABHXKYTCH B BHJE
CHCTEM, COCTOSIILIHX H3  MOHETHBIX
cTonbukoB (cdeHomern A. JI. Uuxkes-
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ckoro). [lpuuem MoHeTHble CTONGHKH
M3 3DHUTPOLUHMTOB KDYIHOTO AHaMeTpa
NPHUMBIKAIOT K MEAJIEHHOMY NPHCTEHOY-
HOMY CJIOI0 KPOBH, & MOHETHBIE CTOJ-
6UKH M3 3DHUTPOLIUTOB MaJjIOro AHaMET-
pa HecyTcsi B 6bICTPOM OCEBOM MOTOKE
KpoBH. Kpome rnocrynarenbHOro ABu-
JKEeHHUA, 3DUTPOLIUTH COBEPLIAIOT U Bpa-
ulaTe/bHbie BOKPYP COGCTBEHHOH OCH.
[Ipu 3a6oneBaHUAX MPOUCXOAUT Hapy-
IUeHHe MPOCTPaHCTBEHHOro  pacio-
JIOXKEHHS] S5PHTPOLUTOB B COCYHAAaXx.

Jlelikoumrhi. Benble KpoBsinble
KJeTKH HMET NHUTOMJIa3My H SApO.
Hx nogpaspensiior Ha naBe OGoJbliike
rpyNMbl: 3€pHHUCTble (IPaHYJOUHUTBI) H
He3epHHCTble (arpaHyJouuThl). B uw-
TOMJ1a3Me 3epPHHUCTbIX JeHKOUHTOB CO-
JAepKaTcs 3epHBbILKH (rpaHyJbl), B LLH-
TOIJ1a3M€ He3ePHUCTBIX [PAHYJbl OTCYT-
CTBYIOT.

3epHHUCTBIE JEHKOLHUTHL.
B 3aBHCHMOCTH OT OKpacCKdH rpaHy.
pasIMyaT 303HHOGHIAbHBIE (TPaHYJbl
OKpAalLIMBAKOTCA B PO30BBIE LBET KHC-
JILIMH KpacKaMH, HallpHMep 303HHOM),
6a30¢urbrbie (B CHHHH I1IBET OCHOB-
HbIMH KDacKaMH) W HedTpoguirshbie
(TeMH M APYrMMH KpacKaMH B pO30BO-
¢HoMeTOBbIA 1BET). ¥ IOHBIX I'PAHYJO-
LHUTOB SIAPO OKPYIJOe, Y MOJOABIX OHO
B BH/E NOJKOBBI HJH NaJOUKH (maJjou-
KOsIZepHbIE) ; MO Mepe PAa3BHTHA SAPO
NepeLIHYPOBbIBAETCS H pa3ensieTcs Ha
HECKOJIBKO cerMeHTOB (cM. taba. I—
VII). CermeHToAepHbie, HJId [OJU-
MOp(pHO-AaepHble, HEHTPOpHUIB  CO-
CTABJIAIOT OCHOBHYIO Maccy rpaHyJo-
LUTOB.

Y OTHIL BMECTO CErMeHTOsJepHbIX
HEUTPOGHIOB TPHCYTCTBYIOT ncesdo-
303uHOGUAbL, B LUUTONJIA3Me KOTOPBIX
coJiepxKaTcs najsoukoo6pasHble H Bepe-
TeH0OOpa3Hbie TPaHyJbl.

HesepHHCTBHE NEHKOLHTHIL
Onu gensiTcsi Ha JHMQOLUHUTB H MOHO-
LUUTbl. JIHM$OUUTH HMEIT KpynHoe
AP0, OKPyKeHHOe y3KHM MOSiCOM LH-
TonJa3mel. B 3aBucHMOCTH OT pazmepa
pas/auyatoT 6oabliHe, CPeJHHE H MaJibie
aumpouuTel. JIumM@POUHTH cOCTaBASIOT
60/b11YI0 4acTh 6GeJiblX KPOBAHBIX KJe-
TOK: y KPYIHOTO pOratoro ckKora —
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50—60 9% Bcex JeHKOLUHMTOB, y CBH-
Hell — 45—60, y oBeil — 55—65, vy
ko3 — 40—50, y kposauxkos — 50—65,
y Kyp — 45—65 %. OTuM Bupam XKu-
BOTHBIX MPHCYIL TaK Ha3blBaeMblH JUM-
¢ounTapHbli Npo¢UIb KPOBH. ¥ JIO-
wazed M MJOTOSANHBIX Npeo6JuanaloT
CerMeHTOsIIepHble HEHTPOMHUIL — HEH-
TpodHabHBIA npoduab kpoBu. OgHaKo
M Y 3TUX XHBOTHBIX KOJHYECTBO JIHM-
¢OUHTOB  3HauHTeabHOe — 20—40 %
Bcex JieHKOUUTOB. Moxoyutsl — camble
GoJiblline KJETKH KPOBH, B OCHOBHOM
OKpyr/iod ¢opMBl, C XOpolIO BhbIpa-
>KEHHOU LHTOMNJIa3MOH.

B kpoBH nTHIL, KpOMe TOTO, HMEIOT-
cs kaerku Trwpxka — KpYNHblE, C 3KC-
LEHTPHYHO pacrno/JIOXKeHHbIM SAPOM H
3HQUYUTEJIbHBIM  KOJHYECTBOM  LMTO-
naasmbl (cMm. taba. [—VII).

[IpoueHTHOE COOTHOLIEHHE Pa3J/IHu-
HbiX (pOPM J€HKOLUTOB HA3bIBAIOT .1eli-
koyuraprotl opmyroii (relikogpopmy-
A04) wuian aeiixoepammoli. OHa umeeT
BHUJOBbIe OTJIMUHA U XapaKTEPHO H3Me-
HAETCH NpU HH(PEKLHOHHBIX M MapasH-
TapHbiX 3a0oJeBaHHAX, [03ITOMY ee
H3yUueHHI0 npugaetrca 60Jblloe 3Haye-
HHe B KJIHHHKe.

O6uiee KOJHUECTBO JIEHKOUHTOB B
KPOBH 3HAUHTE/NbHO MeHbllle, YeM 3DH-
TPOLHTOB. ¥ MJEKONHTAIOUIHX OHO CO-
crasJaser 0koJao 0,1—0,2 9% ot uucaa
SPUTPOLUTOB, Y [NTHLU — HECKOJbKO .
Gosbiie (okoso 0,56—1 %).

YBesuueHune KojH4yecTBa JeHKOLH-
TOB Ha3blBAIOT 2eUKOYUTO30M, a YMEHD-
LieHHe — aelikonenued.

Pasnuuaor nABa BHAa JeHKOUHUTO-
308: (PU3HUOJIOTHUECKHH M pEeaKTHBHbIH.
dusnooruyeckKuii, B CBOIO Ouepelb,
AeJAT Ha: |) nuweBapuTe/bHBIH (3HA-
UMTeJNbHOE YyBeJUYeHHe KOJHYecTBa
JIEHKOLUTOB IIPOHCXOAHT NOCJe npyuemMa
KOpMa; 0cOOEHHO Bblpax<eH y Jiouiaje,
CBHHe#, cobaK U KPOJHKOB); 2) MHO-
FeHHbIH (pa3BUBAETCH Mocje TAXKeNokh
MbIIIEYHOH paboThl); 3) IMOLHOHAJb-
Hbli; 4) npu 60JeBbIX BO3IEeHCTBUSAX;
5) npu GepemeHHocTH. PH3MOJOTHYUE-
CKUe JIeHKOIUTO3bl MO CBOEH NMpUpoie
ABJAIOTCA Mepepachpeae/HTe/]bHbIMH,
TO €CTb JIeHKOUHTB! B 3THX CJAYYasIX Bbi-



XOASiT M3 [eno (cene3eHka, KOCTHbIU
Mo3r, aumdaruueckue yaibl). OHH xa-
paKkTepH3yloTcsl GbICTPbIM pPa3BHTHEM,
KPaTKOBPEMEHHOCTbIO, OTCYTCTBHEM H3-
MEHEeHHH JelKOUHTapHOU (DOpMYJIbL.

PeakTuBHbie, M1 HCTHHHbIE, TEHKO-
HUTO3bl GBIBAIOT NIPH BOCHAJHTENbHBIX
npolecax, HHPEKUUOHHBIX 3aboneBa-
Husax. [Ipu 3TOM pe3ko ycusnsaercs
-0o6pa3oBaHue Oe/blX KPOBSIHBIX TeJell
B OpraHax KpOBETBOPEHHSH H KOJIHYECT-
BO JIEHKOLMTOB B KPOBU yBeJHYHBaAeT-
csl 3HauUTe/bHEe, UeM TIPH llepepacipe-
LgeanrtesbHoM Jedkouutode. Ho raas-
HOe OT/Muue 3aKJyaercss B TOM, UTO
NP peaKTHBHBIX JIEHKOLUTO3aX MeHS-
eTcs JelkoyuTapHasi gopmyJaa: B Kpo-
BH yBeJH4YHBAeTcsl KOJIHUECTBO MOJIO-
nblXx (GopM HEHTPO(HJIOB — MHEIOLH-
TOB, IOHBIX, MaJjoukosaepHbix. [lo aaep-
HOMY CJBUIY BJIEBO OlEHMBaIOT TS-
XecTb 3a60/e€BaHUSl U PEaKTHBHOCTb
OopraHu3ma.

B nocsenHee Bpemsi JeHKONEHUH
BCTPEUaloTCcs 4alle, YeM paHblle. DTO
o6BbsicHsieTCsl MOoBbllleHHeM (POHOBOMU
PaAHOAKTUBHOCTH H APYIFUMH TNPHUH-
HaMH, CBSI3aHHBIMM C TEXHMYECKHM
nporpeccom. OcobeHHO TsXKeJble Jeii-
KOMEeHHUH, BbI3BaHHble TIOpaKeHHEM
KOCTHOTO M03ra, HabJ/1104al0T IIPH Jyue-
BOil 6osie3HH. J1eHKOMEeHUIO BBLIABJASIOT
M [IPH HEKOTOPbIX HHGMEKUHOHHBLIX 3a-
6oneBaHusX (MmapaTHd TeaAAT, uyyma
CBUHEMH) .

OyHrkuHHJIeHAKOLHUTOB.Jledl-
KOLMTBl UTPaIOT BaXKHYIO POJIb B 3aLUUT-
HbiX W BOCCTAHOBHTE/bHBLIX MpoLeccax
opranuama. MoOHOUHTH H HEATPOQHIRI
CHOCOGHBI K aMeGOHAHOMY [IBHKEHHIO.
CKOpPOCTb ABHKEHHS NOCAEAHUX MOXKET
JOXOAUTb 10 40 MKM/MHH, YTO -paBHO
paccTosinuio, B 3—4 pasa npeBbllialo-
uieMy AvaMeTp 3THX KJjeToK. JlaHHble
BH[ibl JIEHKOLUTOB NMPOXOAAT yepe3 3H-
JOTENIHH KanujisipoB H aKTHBHO JIBH-
XKYTCA B TKAHAX K MECTy CKOIJEeHHs
MHKpPOGOB, HHOPOAHBIX YACTHL HJIH pa3-
pyLUalOUMXCA KNIeTOK CaMOrQ opraHus-
ma. OauH HeliTpodua MoOXeT 3axBa-
THTb A0 20—30 Gakrepuil, a MOHOUMT
tdarouutupyet no 100 mukpo6os. Kpo-
Me MPOTEOJHUTHUECKHX (DEPMEHTOB, ITH

(opMB! JIEHKOLUTOB BBIAEJSAIOT, & TakK-
e ajcopbUpylOT Ha CBOell MNOBepx-
HOCTH M TepeHOCAT BeulecTBa, o06e3-
BpexHBalollne MHKPOOb MU uyxXepoj-
Hble OeJIKH,— aHTHTeJa.

Do3uHOMUIB yUacTBYIOT B paspy-
weHnH ¥ 06e3BpeKHBAHHWM UyXKepoi-
HEIX GEeJKOB H TOKCHHOB GeJKOBOTrO
npoucxoxaeHnusi. Ilpeanosaraior, uTo
303UHOGUJBl aACOPOHPYIOT U paculen-
JISIOT TUcTaMuH Gaaropapst o6pasoBa-
Huio (epmeHTa rucramuHasbl. [wucra-
MHH $BJISIETCH [POAYKTOM IPOMEXY-
ToyHOro ob6MeHa OGenakoB W obJgaajgaer
CHJbHBIM OGUOJIOTHUYECKUM JAeHCTBHEM.
KosuyecTBO 303MHOPHJOB B KPOBHU IO-
BbllLIA€TCA NPH NapasuTapHuiX 3a6oJe-
BAHUAX, aJJIEPrHUECKHX COCTOSTHUAX
1 60J1e3HAX KOXH.

basoduabl nmeoT caaboBLIPANKKEH-
HYIO CNOCOGHOCTb K (ParouuTosy HJH
coBceM ee He oOHapyxxuBawlT. Kak u
TY4YHbi€ KJIETKU COeUHHUTENbHON TKAHH,
OHM CHHTE3HPYIOT TemnapuH — Bellle-
CTBO, MNPENATCTBYIOLEEe CBEPTHIBAHHIO
KpoBu. Kpome Toro, 6aso¢puanl cno-
co6HBl 06pa3oBbIBaTh rucTamuy. 'ena-
PHH Npef0TBpALLaeT cBePThIBAHHE KPO-
BH, @ THUCTAMHH pacLI¥psieT KanujJis-
pbl B oyare BOCMaJieHHs, YTO YCKOPSi-
€T INpOLecC paccacbiBAHUA M 3aXKHB-
JIEHHS.

JIuM@OLUUTH MPHHUMAIOT Yy4acTHe
B BblpaboOTKe aHTUTeJ], M03TOMY HMeioT
6oJblIOe 3HAUeHHe B CO3JAAaHHHM HEBOC-
NPUHMUYHBOCTH K HHGEKUHOHHBIM 3a60-
JeBaHUAM (MH(pEKUHOHHBI# HMMYHH-
TeT), @ TaKXKe OTBETCTBEHHHl 3a peak-
LMY Ha BBelleHHe Uy>KepOAHbIX OeNKOB
1 OTTOPIKEHHe UyKepPOAHbIX TKaHeH npu

nepecajke OpraHoB (TpaHCI1aHTa-
LLMOHHbIA .MMMYHHUTET) .
Beayuiylo poib B HMMYHHTETE,

0COOEHHO TPAHCHJIAHTALlHOHHOM, HUIpa-
10T TaK HasblBaeMble T-aumeoyurst.
Onu 06pasyioTcsi M3 KIETOK-Npeect-
BEHHHKOB B KOCTHOM MO3Te, MPOXOIST
A depeHUHpPOBKY B THMYyce (306HOM
)Kesese), a 3aTeM IepexodsiT B aumba-
THYECKHE Y3Jibl, CeNe3eHKY HJH LUDPKY-
JHPYIOLLYIO KPOBb, I Ha UX JOJIO MPH-
xoautest 40—70 Y% Bcex auMdounTOoB.
T-numbountel HeogHopoausl. Cpeau
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HHX BBbIAEJNSIOT HECKOJAbKO Trpymnm:
1) xennepsl (NOMOLIHHKH) — B3aHMO-
aedcTByloT ¢ B-numdounramu u npe-
BpallialoT MX B MJa3MaTHUeCKHe KJeT-
KH, CHHTE3UDYIOLlHEe aHTHTeaa; 2) cy-
npeccopsl — MOAABJAIT upe3MepHbie
peakuuy B-numpountos u noamepxu-
BAlOT MOCTOSIHHOE COOTHOLIEHHE pas-
JHYHBIX (OPM JHMPOUHTOB; 3) KHJIe-
pbl  (yOMitubl) — B3aUMOAEHCTBYIOT ¢
UyKepOoAHbIMH KJETKaMH M paspylia-
10T HX; 4) amniudaniepsl — akTHBH-
PYIOT KuJJepbl; 5) KJATKH HMMYHHOMH
naMmsTH. '
B-aumgpoyure: 06pasyoTcst B KOCT-
HOM MO3re, AH(hepeHUHPYIOTCH Y MJe-
KOMUTAOILHX B JHM(POUIHOH TKaHH
KHILIe4YHHKa, 4epBeo6GPa3HOT0 OTPOCTKA,
IJIOTOUHBIX H  HeOHBIX MHHAAJMH.
Y ntuy guddepeHHHPOBKA NPOXOAUT B
tdabpuuueBoii cymke. CyMKa 1o JaTblHH
3BY4YHT KakK 6ypca, orciona U B-iqum-
¢ouutel. Ha ux poJo npuxoauTtcs
20—30 % uupKyJaupyOUIHX JUMPOLH-
toB. OcHoBHasA ¢yHKUMA B-numdpouu-
TOB — BbIpafOTKa aHTHTE H CcO3jaHue
rymopa/ibpHoro uUMmyHdTtera. [locae
BCTpeUH C aHTHreHOM B-1uMdouuThi
nepecesIlOTCA B KOCTHBIH MO3r, ceJe-
3eHKY, JAUMdaTHYeCKHE Y3/bl, 1€ OHH
pasMHOXKaIOTCA W MpeBpallaloTcsi B
nnasmMaTHYecKHe KJIETKH, o6pasyioiiue
aHTHTe/N1a,— HMMYHHBIE Y-TJIOOYJ/HHBL.
B-numdountel crnenudpuuHbl: Ka)knas
rpynna HX pearipyer JHIb C OJHHM
aHTHIeHOM W OTBeuaeT 3a BhIPabOTKy
aHTHTe/ TOJBKO NPOTHB HETO.
Beioensior elle v Tak Ha3blBaeMble
HYyaesovle AUMPOYUTbL, KOTOPbIE HE MPO-
X04AT AU @epeHUMPOBKY B opraHax
HMMYHHOH CHCTEMBI, HO NMpPHU HEOO6XOH-
MOCTH MOTYT fpesBpallarbcst B T- u B-
aumpouutsl. OHu cocrasasor [0—
20 9% numdouuToB.
[ITpoapoakHTenbHOCTH
WMHU3HHU JAeHKOLHTOB. DoabLIKH-
CTBO M3 HHX XHBET OTHOCHTEJbHO He-
npoaro. Ilpy momomu MeToaHKH Meue-
HBIX aTOMOB YCTaHOBJIEHO, YTO TpaHy-
JOLHTB XKUBYT Makcuimym 8—10 nH.,
yalie 3HAUKUTENbHO MeHbIUe — yachl H
gaxe MHHYTbl. CpegHfil MNPOLOJKH-
TEJNbHOCTb KH3HH HeHTPOHJIOB Yy
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TeJeHKa coctaeasier 5 u. CpeaH Jum-
(OLHMTOB pas3NUUaAIOT KOPOTKOKHUBYILIIHE
U JOJNroXUBYLIHe ¢opMbl. IlepBble
(B-1uMGOLHUTBI) XKUBYT OT HECKOJBKHX
yacoB 10 Hexend, BTopble (T-1umdo-
LMTBI) MOTYT KHMTb MeCHILbl M JaxKe
TOAbI. .

KpoBsinbie naacruukn  (TpomGo-
UMThI). Y MJEKONUTAlIUX 3TH dop-
MeHHble 3JE€MEHThl KPOBH He HMEIOT
sep, y NTHIL H BCeX HU3IIKHX MO3BOHOY-
HbIX A/pa eCTb. KnoBsiHble MACTHHKH
06/1a410T YAHBHUTEJNbHBIM CBOHCTBOM
MeHAATb (GOpMYy U paszMepbl B 3aBHCH-
MOCTH OT MecTonoJoxeHusi. Tak, B nmo-
TOKe KPOBH OHH HMeIOT GOpMY LIapHKa
JHaMeTpOM MOJMHKpPOHa (Ha rpaHuuUe
paspelleHUst OHTHYECKOTO  MHKpOC-
kona). Ho nonas Ha cTeHKY KpoBeHoOC-
HOro cocyjia HJAH Ha NMpeiAMETHOEe CTeK-
JIO, OHM pacClIacTbiBAalOTCHA, H3 Kpyr-
JIBIX CTAHOBSITCS 3B€3AUaTbiMH, YBEJH-
yuBas njowaib B 5—10 pas, nnamerp
UX ctaHoBHTCH OT 2 0 5 MKkM. Kouu-
4eCTBO KPOBSIHbIX MJIACTHHOK 3aBHCHT
OT BHIa XHMBOTHbIX. OHO BoO3pacraer
npu TsXeJo#l MblluedyHOH paborTe, IH-
LleBapeHHH, B MepHOA GepeMeHHOCTH.
OTMeueHbl Tak»Ke CYTOuHble KoJieba-
HHS: JlHeM HX 6oablue, yueM Houblo. Ko-
JIHUECTBO KPOBSIHBIX TMJIACTHHOK YMEHb-
ulaetcst Mpd OCTPHIX HH(PEKLUHOHHBIX
3aboJeBaHUsAX, NpH aHadHIaKTHUe-
CKOM 1lIOKe,

B 1882 r. pycckuii yuenniit B. I1. O6-
pasLoB BNepBble 40KAa3aJ, 470 TpoMGo-
LUUTBl — 3TO CaMOCTOSITE/bHbIE  3Je-
MEHTBl KDOBH, MPOHCXOASILLIHE U3 KJe-
TOK KDaCHOr0 KOCTHOrO MO3ra — Me-
rakapHouuToB (auamerp 10 140 MKm).
MerakapHouuT — KJeTka ¢ OrpOMHbIM
anpom. Jloaroe BpeMsi 6blia NpHHATA
«TEOpHUSl B3pbIBa», CONIACHO KOTOPOH
«3peqblii» MerakapHoOUHUT Kak Gbl B3phbl-
BaeTcsl, pacnajnasicb Ha MeJIKHE Yac-
THIbLl — TpoMGouHTHl. [lpuuem sanpo
MErakapHoUHMTa TOXe pacnanaercs, fne-
penaBast onpejiesieHHbIHi 3amac euiecT-
Ba HacaeacTBeHHOCTH — JIHK — Tpom-
6ouutaM. OAHAKO TULATENbHbIE HCCJeE-
JOBaHHS NMOJA 3JEKTPOHHBIM MHKPOCKO-
NMoM He MOATBEPIMJH 3Ty THIOTe3y.
OkaaaJioch, 4TO B LMTOMIa3Me Meraka-




pHOLMTA NOJ, YNPABJIEHHEM €0 FHraHT-
CKOro fiipa NPOUCXOJHT 3ayaTHe H pas-
BATHE 3—4 ThIC. TPOMGOLUTOB. 3atem
MerakapHOUMUT BhiNyCKaeT CBOH LHTO-
‘Iyla3MaTHYecKHe OTPOCTKH uepe3 CTEeH-
KH KPOBEHOCHBIX COCYHOB. B oTpocTkax
JleXKaT cOo3peBIIHE KPOBAHbIE MJIACTHH-
KH, OH{ OTPbIBAIOTCH, IOCTYNAIOT B KPO-
BOTOK M HAYUHAIOT BBINOJHATL CBOH
¢yukunn. Ho merakapuouur He mnpe-
KpaltaeT CBOero cyuectBoBaHusi. Ero
AP0 HapallHBaeT HOBYIO LUTOMIA3MY,
B KOTOPOH NPOXOAUT HOBbLIH UMUK/ 3a-
POXAEHUS, CO3PEBAHHA H «POXKIEHUHA>
MJIACTHHOK. TakuM o6pasoM, «TeOpHIO
B3PLIBA» CMEHHJIA KTEOPUS POKICHUS».
Kaxapli MerakapuoLHUT 38 BpeMs CBO-
€ro CylLiecTBOBaHHS B KOCTHOM Mo3re
paer 8—10 noKoJeHHH TPOMOOUHUTOB.
[TnacTuHku BbIGpaceiBalOTCA B KPOBb
M3 KOCTHOTO MO3ra B 3pejioM COCTOS-
HHH C MOJIHBIM Ha6OpOM OpraHesJ, HO
6e3 siipa U AAePHOTO HACJEACTBEHHOrO
mateprana (JHK). Ouu cyuwectsyior,
HO He pa3BHBAIOTCH, TpaTAT ce6s, HO
He BOCCTaHaB/JHMBaWOTCA. B oTcyTcTBHE
silpa B TOKE KDOBH BO3MOXXEH TOJbKO
CHHTE3 3a CYeT 3anacoB BeULeCTB H
3HEpruH, NOJYy4YeHHbIX OT MerakapHo-
uuTa. Bot noyeMy B KPOBSIHHOM pycie
KaXXIbl# TPOMOOLMT XKHBET . HEAOJIrO
(3—5 cyT).

B cBeTOBOM MHKpOCKONE KpOBSiHbIE
MJIaCTHHKH BBINVISIAAT KaK KYCOUKH 1LH-
TOMNa3Mbl ¢ HEGOJBILUM KOJHYECTBOM
3epHbliiek BHYTPH. C MOMOILbBIO 3J1€KT-
POHHOTO MHKpPOCKONa ObLIO MOKa3aHo,
4TO 3@ MHUMOH NPOCTOTOH CKpHITA CBOE-
o6pasHas W CJOXHAA OpraHH3alHA.
OueHb CJOXHBIM OKasajcA U XHMHuUe-
CKHH cOCTaB KpOBSAHBIX IIJIACTHHOK.
Ond conepxkat epMeHThbl, afApeHanH,
HopaapeHanuH, ausouum, AT®, rpa-

HYJIbl CEPOTOHHHA H UeJbIH Pl APYrHX

BeLLLeCTB.

®ysHkuue TpPpOMGOLHTOB.
TpomM6GOLUHTHE BHINOJHAIOT pa3JHUHbIE
¢yukuuu. [lpexkae Bcero OHM ydacT-
BYIOT B Mpoliecce CBEPThIBAHHS KPOBH.
HiMea oueHb KJeiKylo HOBEPXHOCTb,
OHH CMOCOGHBI GLICTPO NPHJHNATL K
MOBEPXHOCTH HHOPOJAHOro MpeaMeTa.
[1pu cOonpHKOCHOBEHHH C HHOPOAHBIMH

TeJaMH HWJH LUEPOXOBATOH IOBEpX-
HOCTbIO TPOMGOLMTH! CIMNAIOTCH, & 3a-
TEM pacnajaloTcs Ha MejKHe 06J0MKH,
U [pH 3TOM BBLAEJIAIOTCA Jexallhe B
MHTOXOHPHAX BElLEeCTBa — TaK Ha3Hl-
BaeMbie MJacTHHYAThIe, UJIH TPOMOOLU-
TapHble, (AKTOPbl, KOTOpblE MPUHATO
o603HauaTb apabckumu uugppamu. OHu
NpPHHUMAIOT yuyacTHe BO Bcex ¢pasax
CBEPTbIBAHHS KPOBH.

TpomM6ouMTH CJaAYKAT CTPOHTE/ND-
HbIM MaTepHa/noM /A [MepBHYHO-
ro Tpomba. [lpu cBepTHIBAaHHH KPOBH
KpOBSiHbie  NJACTHHKH  BbIIycKaloT
MeJb4ailiie OTPOCTKH — YCHKH 3Be3-
nroobpa3Hoit  ¢opMbl, 3aTeM  cuen-
JSAI0TCH HMH, 06pa3ys KapKac, Ha Ko-
TOPOM (POPMHPYETCS] CTYCTOK KPOBH —
TpoMmb. '

TpomGouHTE! BblIENSIIOT TaKkXe Be-
llecTBa, HeoGXOJUMble IJs YMJIOTHe-
HHUA KPOBAHOIO CryCTKa,— perpaxkrTo-
3umol. BaxHelnuil U3 HUX — TpombO-
CTEeHUH, KOTOPLIA MO CBOMM CBOHCTBaM
HaNOMHHAeT aKTOMHO3HH CKeJeTHbIX
MBIILILL.

M3 KpoBsiHBIX NJAaCTHHOK B paHe-
HYIO TKaHb BblIENSIeTCH Tpomboyurap-
noul gaxrop pocra (TPP), kortopwiit
CTHMYJIMpYeT [ejeHHe K/IEeTOK, N03TOMY
paHa 3aTsaruBaercs ObicTpee.

TpomGouuTbl YKpEnJsilOT CTEHKH
KPOBEHOCHHIX COCYXOB.. BHyTpeHHsis
cTeHKa cocyaa ob6pa3oBaHa 3nure-
JIHAJbHBIMH KJETKaMH, HO NPOUYHOCTb
€e onpeneJsierTcsl CUENJEHHEM TpHCTe-
HOYHBIX TpoMGouuToB. A OHHM Bceraa
pacnoJsarailoTcsl BROJb CTEHOK KpoBe-
HOCHBIX COCYJAOB, cJlyXa cBoeoGpas-
HbIM 6apbepOM. Korna npoyHoCTb cTeH-
KH cOoCyjia MOBbIilIeHa, TO NOAaBJALLIee
6OJIBLIMHCTBO MPUCTEHOUHBIX TPoMGO-
LMTOB UMeeT J[eHAPHYECKYIOo, CaMyi
«LEeNKyo» (HopMy, a MHOTHE H3 HHX Ha-
XOAATCS HA Pa3HOW CTaiHM BHeJApeHHs
B NHUTeJqHaNbHble Ki1eTKH. be3 B3aumo-
JeHcTBUA ¢ TPOMOGOUMTAMH 3HAOTEJTHH
COCYJOB HauyuWHaeT MPOMYCKaTb uepes
ce6sl 3pUTPOLMTHI.

Tpom6ouuThl MEPEHOCAT PA3IHYHbIE
BeulecTsa. Hanpumep, cepoToHuH, Ko-
TOPbIH afcop6upyeTca NJIacTHHKaMHU U3
KPOBH. DTO BelUeCcTBO CYKHBaeT KpoBe-
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HOCHbI€ COCY/Ibl H YMEHbIIIAET KPOBOTE-
ueHue. TpoMOOLHTHEl MEPEHOCAT H Tak
Ha3blBaeMble KpeaTODHble BellecTBa,
HeoOXOAMMbIe JISl COXPAHEHHUS] CTPYK-
TYpbl cocyAucToi creHkd. Ha atu nean
ucrnoansyerca okoso 15 9% uupkyau-
PYIOLUIMX B KPOBH TPOMOOLHUTOB.
TpomGouutsl o6gagalT cnocob-
HOoCcTblo K (parouutody. Ouu mnorJo-
1La0T U TepeBapuBalOT UyKepoJHble
YacTHUbl, B TOM UYUCJAE U BHPYCHI.

CBEPTLIBAHME KPOBM

[1pu paHeHHH KPOBEHOCHOTrO cocyaa
KpOBb  CBepTbiBaercsi, ofpasyercs
TPOM6, KOTOPbIA 3aKyNOpHBaeT AedeKT
M MpensiTCTBYeT jaJsibHeHlIeMy KpPOBO-
TeueHH10. CBepTbiIBaAHHE KPOBH, UJHU re-
MOKOaryJsiius, [peJoxpaHsieT opra-
HH3M OT KDPOBOINOTEPH H ABJSIETCS BaXK-
Hefileld 3alMTHOH peakuueH opraHus-
ma. [1pu noHHKeHHOH CBepPTLIBAEMOCTH
KPOBH Ja)e HHUTOXKHOE paHeHHe
MOXeT [IPHBECTH K CMEpTH.

CKOpOCTb CBEepTBIBAHHS KPOBH Yy
>KMBOTHbIX Da3J/IHUHbIX BHAOB pasjuy-
Ha. CBepTbiBaHHe KDOBH MOXKET I[IPO-
HUCXOUTb BHYTPH KPOBEHOCHBIX COCY-
JIOB IPH NOBpEXAEeHHH HUX BHYTpeHHeH
000J10UKH (MHTUMbBI) HJIH BCJENCTBHE
MOBBILICHHOH CBEpPThIBAEMOCTH KPOBHU.
B 3tux cayuasx obpasyioTcsi BHYTPH-
cocyAHCThie TpOMOBI, NpefcTaBAsOLIHe
OMacHOCTb AJ/151 OpraHu3Ma.

Koaryasiunsa XpoBH o0OycJaOBJeHA
H3MeHeHHeM (PU3HKO-XHMHUECKOro Co-
CTOSIHUS 6efKa I/1a3Mbl ¢pudpurozena,
KOTOPLIN NpU 3TOM MEPEXOJHT U3 pacT-
BOpHMOH (OPMBI B HEPacTBOPHMYIO,
npespaiasice B ¢ubpun. ToHkue H
JJMHHble HUTH (¢ubpuHa o6pasyior
ceTb, B METJISIX KOTOPOH OKa3blBalOT-
¢ (opMeHHble 3jeMeHTh. Ecan Bbl-
NnyckaeMylo H3 COCyAa KpOBb Hempe-
PBIBHO MOMEUIHBATh METEJIOUKOH, TO Ha
Hell ocsanyT BolokHa ¢pubpuHa. KpoBb,
U3 KOTOPOH yaaJjeH pUOPUH, Ha3bIBAIOT
OJegpubpuruposannoti. OHa COCTOMT H3
(DOpMeHHBIX 3JIeMEHTOB H CbIBOPOTKH.
Coi80poTKQ KpOBU — 3TO NJ1a3Ma, B KO-
TOpPOH HeT (PUODHHOTEHA H HEKOTOPbIX
JIPYTHX BellecTB, Yy4YacTBYOOIUHX B

-28

cBepThiBaHMH. CBepThIBaThCs criocofHa
He TOJIbKO 1leJIbHASl KPOBb, HO U NJ1a3Ma.

CoBpeMeHHasi TEOPHUS CBEPTbIBAHHUSA
KpoBH. B ee ocHOBY noJjoxeHa d¢ep-
mentaTuBHad Teopust A. Illmuara
(1872 r.). CorsiacHO MOCJEeIHHM JAaH-
HbiM, CBepTbiBAHHE KPOBH MPOKCXOAUT
B Tpu ¢asbl. [lepBas ¢asa — obpa-
30BaHHe TpPOTpPOMOHHA3bl, BTOpasg —
o6pa3oBanHe TpPOMOHHA, TpPETbSA —
obpasoBanue ¢ubpuHa. Kpome 3toro,
BbIAEJSAIOT npeadasy u nociedasy csep-
ThiBaHWS1 KpoBHM. B npendasy ocyuiecr-
BJSIeTCH TaK HasblBaeMblil COCYIHCTO-
TPOMOGOUUTAPHBIH, HJAM MHUKPOLHPKY-
JSITODHBIHA, TremMocTas.
BXOISAT [Ba NapaJljielbHbIX Tpoluecca:
peTpakuusi (ymaioTHeHHe) H (PHOPHHO-
JH3 (pacTBOpeHHE) KPOBSIHOTO CTY-
CTKa.

'emocTa3 -— 3TO COBOKYNHOCTb {u-
3HOJIOTHYECKHX [POLLECCOB, KOTOpbIE
3aBeplUAlOTCSl OCTAHOBKOH KpOBOTeue-
HUSl TPH TOBPEXIEHHH KPOBEHOCHBIX
cocynoB. Cocyducro-rpomboyurapoli,
WIH MUKDOUUPKYAATOPHGLL, 2emMoCTas —
OCT@HOBK@ KPOBOTEUEHUS H3 MEeJKHX
COCY0OB C HHM3KHM KpPOBSIHbIM JaBJie-
HueM. OHa cjaraercd U3 ABYX NoOCe-
JOBaTeJbHbIX MPOLECCOB: Cla3M COCYy-
poB U ¢dopmupopaHue TpoMGouuTap-
HOH NpOOGKH.

Ilpu TpaBme pedJieKTOpPHO NpOHC-
XOJHT yMeHblIeHHE NpocBera (crnasm)
MeJIKHX KDOBEHOCHBIX cocynoB. Ped-
JIEKTOPDHbIH ClMa3M KpaTKOBPEMEHHbIH.
BoJsiee pnuTesibHBIA cmasM  CcOCYI0B

B nocaedasy

noagepKUBaeTcsi COCylOCyXHUBAIOHIK--

MH BellleCTBAMH (CEPOTOHMH, HOpajpe-
HaJMH, aJpeHa/liH), KOTOpbie BblAes-
I0TCl TPOMOOLIUTAMH U MOBpEX/eH-
HbBIMH KJeTkamMH TKaHed. Crmasm cocy-
JOB I[IPHBOAMT JHWb K BPEMEHHOH
OCTaHOBKEe KPOBOTEUEHHSA.
O6pa3oBanne  TpoMGOLMTAPHO#H
NMPOOKH HMEET OCHOBHOE 3HauyeHHe IJisl
OCTAHOBKH KPOBOTEYEHHSI B MEJIKHX CO-
cynax. Tpom6ouutapHas npo6ka o6pa-
3yercd 6jaronapsi Cnoco6HOCTH TPOM-
GOLMUTOB NPUJHNATb K UYXKEPOJHOH Mo-
BEPXHOCTH — adze3us TpomboyuTos —
H CKJEHBATbCA JPYFr C JApPYroM — ae-
peeayusn rpomboyuros. 3atem obpaso-




BaBWUHCA TpoMOOUMTApPHHIA TpOMO
VIJIOTHAETCA B pe3yqabTare Cokpalle-
HHsl cneunasbHoro 6enka TpombGocre-
HHHA, cojep:kalllerocsi B . TpPoMO6OLH-
Tax.

OcraHoBKa KpOBOTe4eHHsl NpHU pa-
HEHUM MeJKUX COCYIOB [POHCXOJHUT
y }KHUBOTHBIX B TeueHHe 4-—8 MHUH. DTOT
reMocTas B COCYAAX C HU3KHM [aBJe-
HueM HasbiBaercst nepsuunsim. OH 06y-
CJ/IOBJIEH I/THT@JIbHBIM CTa3MOM COCYAOB
H MEeXaHHUYeCKOH 3aKymOpKOH HX arpe-
raraMM TpOMGOLLUTOB.

Bropuuneii remocTas oéecneanaeT
MJIOTHOE 3aKPbITHE NOBPEXJIEHHBIX CO-
cynos tpombom. OH npegoxpassieT oT
BO30GHOB/IEHHS] KPOBOTEUEHHUS] H3 MeJ-
KHX COCYJIOB H CJYXXHT OCHOBHbIM Me-
XaHH3MOM 3aLIHUTHI OT KPOBOMNOTEPH MPH
MOBPEXJAEHHH COCY/JOB  MBILIEYHOIO
tuna, Ilpu 3TOM NpoOMCcX0AMT Heobpa-
TUMasi arperauus TpomMGOIHTOB H 00-
pasoBaHue CrycTKa.

B kpynHeIx cocypax remoctas Tak-
e HaunHaeTcsi ¢ o6pas3soBaHHA TPOM-
6ouHTapHOH IPOGKU, HO OHA He BbIAEp-
JKHBaeT BbICOKOTO J1aBJIeHHS U BbIMbIBA-
eTcd. B 3THX cocynax uMeeT MecTO
KoaeyasuuonHell (depmenrarusHolil)
e2emocras, OCYILECTBJASIEMbId B TpH
dasbl.

Cxema KoaryJsilHOHHOTO
cTa3a nokasaHa Ha c. 32.

[Tepsasa ¢ asa. O6pasoBaHue
nporpoMOKMHa3el — Haubojee CA0XK-
Hadg W npojoJKHreabHad. Pasnnuaior
TKaHEBYIO H KPOBSIHYIO npOTpomén-
HAa3bl.

O6pa3oBaHue TKaHeBOH MPOTPOM-
6uHasbl cosepuaerca 3a 5—I10 ¢, a
KpoBsiHOH — 3a 5—10 MHuH. .

[Mpouecc o6GpasoBanusi TKaHesOi
npoTpombunass. HauHHaeTcd ¢  I0-
BpeXJeHH CTEHOK COCYIO0B H OKpY-
KAOUIMX UX TKaHed H BblAe/NeHHUs] W3
HHX B KPOBb TKAHEBOTO TPOMOONAQCTU-
Ha, KOTOpbId mpeacras/seT coGoil oc-
KOJIKH KJEeTOUHbiXx MeMm6paH (¢ocdo-
aunuasl). B stoM npouecce npuuu-
MAIOT TakKkKe yyactde BellecTtBa, CO-
JepKalldecss B NJa3Me, TaK Ha3biBae-
Mble nJja3meHHble ¢axkropel: VII —
KongBepTur, V — eaobyaiun — axye-

romMeo-

aeparop, X — tpomborponun u IV —
HOHBl Kasabuud. O6pas3oBaHHe TKaHe-
BOH MNPOTPOMOHHA3bl CJYXKHT IYCKO-
BbIM MEXaHH3MOM [ MOCJAEAYIOLHX
peaxuHi.

[Ipouecc o06pa3oBaHUA KpOBAHOU
npoTpombGuHA3bL HAUHHACTCH C aKTHBH-
poBaHusi o0coboro BewlecTBa MJas-
mbl — daktopa X1I, uau gakropa Xa-
eemara. B uupKyaupyoued KpoBH OH
HAXOAMTCSl B HEAKTHBHOM COCTOSIHHH,
yTO OOYCJOBJEHO HAJHYMEM B IlJa3Mme
aHTH(aKTopa, MNPeNnsiTCTBYIOLIEro ero
akTuBH3alUun. [IpH CONPUKOCHOBEHHH
C 1IepOoX0oBaTOH NOBEPXHOCTbIO AHTH-
tdhaxTop paspyilaercs, U Toraa gaxkTop
XaremaHna akrtupupyerca. lllepoxosa-
TOH MOBEPXHOCTBIO CAYXKaT OOHa)Kalw-
LiHecss MPH MOBPEXACHHH KPOBEHOC-
HOTO CcOCyla BOJIOKHA KOJlJlareHa.
C axkrtuBauuu ¢akropa XaremaHa Ha-
uyyHaeTcs uenHas peakuus. @akrop XII
JejaeT akTHBHbIM (akrop XI — nped-
WECTBEHHUK  NAA3MEHHO020  TPOombO-
nAGCTUHA — K 00pa3yeT ¢ HHM KOM-
IJIEKC, HA3bIBAEMbId KOHTAKTHbIM (HaK-
ropon. Tlojg BAUSHHEM KOHTAKTHOTO
daxTopa akruBupyerca dakrop IX —
auTUeeMopuabHbLl 2a0byaun B, koro-
pbll BcTynaetr B peakuHw ¢ ¢akro-
poM VIII — anrucemoguaoroiii enoby-
Aun A — W MOHaMH KaJablus, obpasys
Kaabyuegoii komnaexc. llocaennud
OKa3blBaeT CHJIbHOE JEHCTBHE Ha Kpo-
BsiHble nyacTHHKH. OHU CKJeHBaloTcs,
HabyXalT ¥ BbIAEASIOT TpaHyJbl, €O-
Jgepxailve TpoMOGOLUTApHbIA pakTop 3.
KoHTakTHbll  ¢dakTop, KaJjbLiHeBbli
KOMIUJIEKC ¥ TPOMGOLHUTAPHBIA (PakTop
06pasylT npomexncyTouHoili NpPoOdyKT,
KoTtopeil aktuBupyer ¢aktop X. Ilo-
clnelHHH (paKTOp Ha OCKOJKAaX KJeTou-
HblX MemOpaH, TPOMOOLHTOB H 3DHT-
pPOUHUTOB (KPOBSIHOH TpPOMOGONJIACTHH)
obpasyeT KOMILJIEKC, COeAHHAACDH ¢ (PaK-
TOPOM V W MOHAaMHU KajabLds. ITHUM 3a-
BepliaeTcsl o6pa3oBaHHe KPOBSIHOH
nporpoM6uHasbl. (OCHOBHbIM 3BEHOM
3leChb CJYXHT akTHBHbIH ¢akrop X.

Bropasa ¢asa. O6pasoBas-
masicA npotpoM6HHasa ancopbupyer
HEaKTHBHbIH (QepMeHT maasMbl npo-
Tpombun (Ppaxktop' II) U Ha cBoeii no-
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BEPXHOCTH MpeBpalldeT ero B aKTHB-
Hbl depMeHT Tpombun. [1poTpom6uH
Bcerja MPUCYTCTBYET B LMPKYJHPYIO-
et kpoBd. OH cuHTe3upyeTcs B me-
YEeHH [PH y4yacTHH (PHIOXHHOHA (BHUTA-
Mun K). [das ero npeBpaiueHuss B
TPOMGHH NMOJ BJAHAHHEM HPOTPOMGHHA-
3bl Heo6xoauMmbl daktopul V, X, HOHbI
KaJbuHsA H $hakTopbl TPOMGOLUHTOB | H
2. Bropas ¢asa — o6pa3oBaHue TpoM-
6HHa — nportekaer 3a 2—35 c.

Tperbs ¢ asa. [Ipoucxogur 06-
pasoBaHHe HepacTBOPHMOro ¢HGpPHHA
H3 pacTBOpHMOro 6enka njaa3mbl pub-
puHoreHa (daktop [). 3rtor mpouecc
HAeT noA BaAWsiHWEM TpoMOGuHA I[1pH
y4acTHH HOHOB Ka/blHfl H ($HakTOpOB
TpoMGOUHTOB B TpH 3Tana. [lepBniit
sTan (NpOTEOJMTHUECKHH) — roa BIURA-
HHeM TPOMGHHA OT MOJeKyJbl (HHUOPH-
HOreHa OTILENJSAIOTCH MENTHAbl, H OH
npespaillaercsi B 3oJeo6pasHblii ¢ub-
pun-moromep (npodubpux). Bropoit
sTan  (MoJHMMepH3aLHOHHBIH) — 06D-
€HHEHHEe PaCTBOPHMBIX MOJIEKYJ MpPo-
¢ubpuHa B MOJEKYIbl (PuUOpUH-NOAU-
mepa. [TonuMepusauua NpoHCXOAHT Ge3
y4yacTHsl TPOMGHHA, HO MOA BJHSAHHEM
HOHOB Kasbuus. TpeTH# sTam et npu
yuactud ¢akropa XIII — ¢ubpurnases
TKaHe#, TPOMGOLIUTOB H 3PHTPOLUTOB,
®ubpunasa o6pasyer nNpouHble NeNTHI-
Hbie CBSI3H MEXAY COCeIHHMH MoJe-
KyJnaMH pUGpHH-NOAHMepa, YTO LEMEH-
THpyeT GHOGPHH, YBEJHUHBAET €ro Mme-
XaHHYECKYI0 TNpPOYHOCTb M YCTOHYH-
BOCTb K ¢u6prHHoau3y. Takum o6pa-
30M, GOPMHPOBAHHEM HEpACTBOPUMOE0
¢ubpuna 3aBepiuaercs npouecc obpa-
30BaHHSl KPOBSIHOro TpoMmba.

3ateM Hacrynaet nocsaedasa cBep-
THIBAHHSl KPOBH, BO BpeMsl KOTOPOH
MAyT ABa [polecca — peTpakuusa H
¢ubpuHoaus. Perpakyus 3akodaercs
B TOM, 4TO o6pa3oBaBLIHicA TPOMO
HayHHaeT YIJIOTHATBCA, CXHHUMaThCA,
W3 Hero BbLIABJHBAeTCS CHIBOPOTKA.
SToT npouecc NPOHCXOAHT MOA BJHA-
HUeM O0cOoBBIX BeILEeCTB — peTpaxkrTo-
3um08, BbIRENsIeMBIX KPOBSIHBIMH MJ1acC-
THHKaMH. Banaronaps perpakuuu Tpomo
NJIOTHEE 3aKYMOPHBAET MOBpeXAeHHbIA
cocya. Perpakuns 3akaHuHBaercs ye-

peda 2—3 u nocne o6pa3oBaHHA Cry-
cTKa.

OnHOBpeMeHHO ¢ peTpakuHed, HO ¢

MeHbllUefl CKOPOCTbIO HauHHaeTcs ¢ub-
puroarus — pacuiemnsesne ¢ubpuHa,
KOTOPbIH cocTaBJ/sieT OCHOBY Tpomba.
Hasnauenne ¢uGpuHOIH3a: BOCCTAHO-
BUTb INPOCBET KPOBEHOCHOI'O COCYAa,
3aKynopeHHoro cryctkom. Pacuienae-
HHe ¢UOPHHA OCYILECTB/AETCA NPOTEO-
JUTHYEeCKHM hepMeHTOM ubpororusu-
HOM, WJIH TIa3MHUHOM, KOTOpLiH Haxo-
AUTCA B nyasme B BUAe npodepmeHTa
npoguUbPUHOAUBUHA, WIH I1a3MUHO-
reHa. Ero aktuBauusi ocyulecTB/asieTcs
TNpH NMOMOLUH BEILECTB, COAepKalLHXCs
B KPOBH W TKaHAX.
- Tlpn HepocraTKe WJIH OTCYTCTBHH
X0t Obl OJHOI'O0 M3 yKa3aHHbIX ¢ak-
TODPOB NJ1a3Mbl HIH TPOMGOUUTOB CBep-
ThIB@HHE KPOBH CHJABHO 3aMepifercs
JU60 CTAHOBHTCH COBEDIIEHHO HEBO3-
MOXHBIM.

C naBHHX BpeMeH H3BECTHO HacJjen-
CTBEHHOe 3a60JieBaHue JMoael — eemo-
¢usrus, npH KOTOPOM DPe3KO MOHHXKe-
Ha cBepTbiBaeMocTb KpoBU. OHO BcTpe-
YaeTcs MOYTH HUCKJIOYHTENBHO Y MYX-
YHH, HO NMepelaloT ero XKeHiuuHul, OKa-
3aJjochb, Yyto remodH/IHs 06YC/aOBJIEHa
peduuurom VIII u IX dakropos, koto-
pble Ha3BaHbl aHTUTeMODUABHBIMHA. [1o-
fo6Hoe 3a6o/seBaHHe, CBA3aHHOE C Ha-
pylIEHHeM CHHTe3a OJHOro U3 ¢akro-
poB nJaasmbl, ydacTByiollero B o6pa3so-
BaHHUHU NPOTPOMGUHA3B], BCTPEUAETCH H
y co6Gak. OmnucaHbl cJayyad Hac/JaeAcT-
BE€HHOH KPOBOTOUMBOCTHU CBHHell. Bouib-
Hble NOPOCATA MCTEKAaIT KPOBBIO OT
HAYTOMHBLIX paHeHHH u norubaior. bBo-
JIEIOT CBHHBH Q6OHMX fIOJIOB, nmepeiaioT
60/1e3Hb U caMKH, H camubl. B Havage
20-x roaoB Hauero Beka B CeBepHo#
Amepuke Gbia 3aperHcTpHpOBaHa mac-
coBasi TH6eJb KPYNHOTO POraToro ckota
OT HapyLIeHUs CBEPTHIBAEMOCTH KPOBH.
Buito 3aMeueHro, yto kK 3TOMy 3aloJe-
BAHHIO INPHBOAHT KOPMJ/EHHE CKOT4d
THUIOLLHUM CEHOM HJIH CH/IOCOM H3 MeJG-
BOTO K/eBepa — JOHHHKa. JloGaBJeHue
B KOpM JIOlepHbl (TpaBel, GoraTo#l
BuTaMHHOM K) npenoxpansier ot 3a6o-
JeBaHHA. BrocaeACTBHH YCTaHOBHJH,




YTO MJOXO CHJIOCOBAHHBIH THHIOWHH
MeJOBblf KJEBEpP CONEPIKHT TOKCHYe-
CKOe BellLeCTBO, paspyluaiouiee (HJIO-
xuHoH (BuTamuH K). D10 Bewecrso
6bl10 BbIAEJNEHO, H3y4eHbl ero CTpoe-
HHe, CBO#CTBA M HAa3BaHO AUKyMapH-
HoM. JIHKyMapHH H ero CHHTETHue-
CKHe TINPOM3BOAHble (HEOAHKYMAapHH,
NeJIeHTaH U Ap.) UCNONB3YIOT B KAHHH-
Ke B KauecTBe aHTHKOATYJSHTOB.

CBepThiBaHHE KpPOBH, B3SITOH M3
KPOBEHOCHOTO €OCYy[id, MOXHO MpeioT-
BpaTUTbL Ao6aBJjeHHeM K Hell cjaenyo-
Mx BeulecTB: 1) coseit (nMMOHHO-
KHCJIOrO, 1aBeJeBOKHCJIOTO, (TOpHC-
TOrO, CEPHOKHC/IOrO HJH YIVIEKHCJAOro
HaTpus), KOTOpble CBA3BLIBAIOT H yaa-
JIFIIOT M3 NJ1a3Mbl HOHB KaJblLus; 2) re-
napHHa — npenapara, NOJY4eHHOro U3
neyexH; 3) NenTOHOB, CTHMYIHPYIOLLUX
o6pasoBaHHe renapuHa; 4) TrHpyAH-
Ha — NMPOTHBOCBEPTHIBAIOLLErO Belle-
CTBA, BblJE/NSIEMOro CJIOHHBIMH XeJe-
3aMH MHUABOK.

Koarynsiuuss kpoBu 3amenJsercs
B COCyAe C O4YeHb rJafKHMH CTEeHKaMH,
HanmpuMmep, TMOKpPHITBIMH NapadHHOM,
TaK Kak 15 Haya/ja 3Toro rnpotecca
Heo6X0QMM KOHTAKT ¢ WepoxoBaToH
noeepxHocTbio, Ha ckopocTb cBepThl-
BaHHs KDPOBH OKa3blBA€T BJHFHHE TeM-
neparypa sHeuinei cpeabl. [1ps HH3KOH
TeMnepatype CBEpPTLIBAEMOCTb IIOHH-
JKaercs, TaK Kak KoaryJsiLusl KpOBH —
(hepMeHTaTHBHbIH Npoluecc, a NpH HHU3-
KO#A TemnepaTtype (epMeHTH MaJjoak-
tBHEL. OnrtuMagabHas Temnepartypa
IJs cBepThiBaHHA KpoBH 38—40 °C,
NpH KOTOpPOH ¢hepMeHTH HauboJsiee ak-
TUBHBI. (CBepThIBAHHE KPOBH MOXKHO
YCKODHTb yBeJHYeHHEeM KOHTAKTa C lie-
pPOXOBATOH MNOBEPXHOCTHIO, HaNpUMep
TAMIIOHHPOBaHHEM (B XHPYPrHUECKOH
MpaKTHKe); NpHMEHeHHeM Ipenapara
TPOMGHHA; NpUKJaLbiBAHHEM K KPOBO-
TOYaued MNOBEPXHOCTH KallMUbl H3
MbllIL (OHHM copepxaT TpoMGoONaacTu-
yeckHe BellecTBa); no6aB/eHHEM Xe-
JIaTHHBI, KHCJOT, Liesoued. ‘

MporkBocBepThiBalOIAA CHCTEMA.
He meHee BaXKHYIO poJib B OpPraHH3Me,
yeM CBEpThiBaWllas cHcTema, Hrpaer
cHCTeMa MNPOTHBOAEHUCTBHSA CBEPThIBA-

HHIO KPOBH — MPOTHBOCBEPThIBAIOLILAS.
Ona sBJasieTcsl BaXXKHbIM (PAKTOPOM B
MpeAynpexAeHHH BHYTPHCOCYAHCTOH

"KOaryJsiuuyd KpOBH U pPacTBOPEHHH 06-

pasoBaBLIMXCSl CrycTKOB. [IBe cucre-
Mbl — CBepTbIBAaIOLIas H AHTHCBEPThI-
Baloliad — HaXxoAsATCA B OpraHu3Me
B NMOCTOSIHHOH B3aHMOCBSI3H M B3anHMO-
JEACTBHA.

B cocras npoTHBOCBepThiBalOLiEH
CHCTEMbl BXOIMT DSl BELUECTB: GHTU-
npoTPoM6ONAACTUH — TUIA3MEHHBIH  HH-
rubutop ¢akropa XaremaHa; aHTu-
TPOMOONAQCTUHbL, AEHCTBHE KOTODHIX
HamnpaBJleHO NPOTHB 06pa30BaHHsA TKa-
HEBOH U KpPOBSIHOM MPOTPOMOHHA3BI
(aHTUKedaNHH, JHMOMIHBbIA HHTHOH-
TOp H Ap.).

K uHruburopam ¢asel npespaile-
HHSL npoTpoM6HHA B TPOMOMH OTHO-
CAT: eenaput — aHTHKOAryJsHT ¢ MHO-
roo6pasHblM  AeHACTBHEM, TOPMO3HT
Jeficteue o6pa3oBaBLieficd NPOTPOM-
6HHa3bl, NPEnsATCTByeT OO6pa30BaHHIO
nporpoMGHHa3sbl H yrHetaer ¢asy ¢op-
MHPOBaHUA (HOPHHA, NOCTOSIHHO 06-
pasyercsi B TY4YHBIX KJ€TKaX TKaHeH H
6a3ocpunax KpoBH, 0COGEHHO 6OraThl HM
neuyeHb, JerkHe, MbILULbI; GHTUKOHEED-
Tun — uru6utop dakropa VII; uneubu-
Top gaxropa V.

AHTHTPOMGHHBI — BelLEeCTBa, HHAK-
THBHDYIOLLHE H pa3pyluamoliiie TPOM-
64H. BbicTpoe HcuesHOBeHHe TPOMGHHA
nocne 3aaBeplieHHs CBepThIBAHHSA KPOBH
06GYyCJIOB/JIEHO HAJHYHEM B KPOBH aHTH-
TPOMOHHOB: anTurpombun | — puo6-
pHH, KOTOpBI# aacopGUpyeT Ha cBoeft
NOBEPXHOCTH 3HAYUTE/NbHOE KOJH4e-
cTBO o6pa3oBaBluerocst TpoMGHHA; aK-
Tutpombun Il — o6pasyer KOMILIEKc

' C renapuHOM, B €ro MPHCYTCTBHUH YBe-

JUYHUBAETC KOJHMUYECTBO TPOMOUHA,
ocejaplero Ha ¢ubpHHe, MpensTCT-
ByeT [eHCTBHIO TPOMOHHA Ha ¢pH6pu-
HOreH; awrurpombun [l — ycxopser
pacnag TpoMOuHa; aHTUTpOMOUR VI —
GJIOKHpYeT aKTHBHOCTb TPoMOHHA.
dubpuHoNUTHYECKAnA cHcTeMa. B co-
craBe 6eJKOB NJ1a3Mbl KPOBH HalJeHbl
BeLUeCTBa, pacTBOpAILIHe 06pa3oBaB-
wnics du6pHH, K HUM OTHOCHTCS ¢pub-
PUHOAUSUR, HIIH NAG3MUH, HAXOLSILHE-
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IToBpesxmenue cocyna
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(¢ocdonunuasr) TpomGomnactuH (hochomunumsr)
fe— VII + Ca?* pe— XII + XI
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¢ B MJ1a3Me B HEAKTUBHOM COCTOSIHUM
B ¢opme npodHOPHHOJIHM3HHA, HJIH
naasmuHoreda. Ilojg nedcTBHeM akrtu-
BaTOPOB — (PUOPHUHOKHHA3, CcOJeprKa-
I1IMXCA BO MHOTHX TKaHSIX, Npo¢pUOpH-
HOJIU3WH NepexXOoJHT B aKTHBHYIO ¢op-
My -~ (pHOPUHOMU3HH. AKTHBATOPBl MpO-
(pHOPHUHONU3HHEA NOABJSIOTCS B I1a3Me

nocJie yCHA€HHOH dH3H4YecKol paboThl,

npu 60JieBOM pa3/pa’KeHHH, B cjayuyae
OCTpPOH HMHTOKCHKALMH, MPH 3SMOUHUSX
HT. I

Peryasiunss CBepTHIBAHWA KPOBH.
[TocTosiHHOe B3auMOJeHCTBHE CBEPThI-
Balolled M  NPOTHBOCBEPTbIBAOLLEH
CUCTEM HaXOLHTCH N0J KOHTPOJIEM Heil-
poO-rymMopaJjibHblX MeXxaHuaMoB. Ecau
BO3HHMKaeT He06X0JHMOCTb B o6pa3oBa-
HUM Tpom6a, u4ToObl NpPeKpaTuTb KpO-
BOTeueHHe, yCUJIHBAeTcsl JeHCcTBUe CBep-
ThIBalolllell cHcTeMbl, H Hao60opoT, KO-
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ra MosiBJsieTCs OnacHocTbh o6pa3oBa-
HHUSl CTYCTKOB B COCyJax, aKTHBHpYeT-
csl TPOTHBOCBEPTHIBAIOLLASA CHCTEMA.

Bosb, TemnepatypHele BO3JAeHCT-
BHS, pasjpa)keHHe CUMMaTHYECKHX Hep-
BOB, 3MOUHH CTpPaxa, SIpOCTH HeHU3MEH-
HO BbI3bIBAlOT OBLICTPO HAacTynalollee
yCKOpeHHe CBepTbhiBaHUs KpoBH. Bo
BCEX 3THX cJyuasix Bo36yxKaeHa CHMMa-
THYECKasl HEpBHAasi CHCTeMa H B KPOBb
nocTynawT GoJiblide KOJHUecTBa HOp-
ajpeHasiHa W ajpeHajuHa. YcuJjeH-
HOE KX BbiAeJeHHe H CJYKUT QeHCTBYIO-
UIMM HauajgoM, TaK KaK OHHU M3 CTEHOK
KPOBEHOCHBIX COCYAOB OCBO6OXKIalOT
TpOoMOON/IACTHHBI, CNOCOOCTBYIOLIHE Obl-
cTpoMy oGpasoBaHMIO TKAaHEBOH IIpo-
TpoMOHHA3bl, KPOMEe TOro, aJpeHaJjHH
NpsiIMO B KPOBOTOKE aKTHBHpYeT (ak-
Top XaremMaHa, HadMHaIOWMHHA Npoliecc
06pa30oBaHHsi KPOBAHOH NPOTPOMGH-




Ha3bl. ApeHaJ/uH yCHAHBaeT 0CBOGOXK-
JeHne TPOMOONIACTUHOB U3 (HOpMeH-
HbIX JIEeMEHTOB KPOBH — TPOMOOLIHTOB
H IDUTPOLIMTOB, a TaKXKe aKTUBUpPYET
TKaHeBble JiIa3bl, YCHJIHBAIOLIHE pac-
LienJieHHe KHPOB M TMOCTYNJEHHE B
KPOBb »XHPHBIX KHCJOT, 06Jagaloilux
TpoMOOMJacTHUECKOH  aKTHBHOCTBIO.

Pasapakenue 6ayxAawollero Hep-
Ba WJIH BHYTDUBEHHOE BBeJeHHe ale-
THIXOJNHHA TaKXe Bbi3blBaeT Bbljese-
HHE M3 CTEHOK KPOBEHOCHbIX COCYIOB
TpoM6ONIACTHHOB, U CKODOCTb CBEPThI-
BaHUSI KPOBH YyBesquuuBaeTcs. Takum
ofpasom, B mpollecce 3BOJIOUMH chop-
MHpOBajiacb OJHA 3allHTHO-MPUCIO-
cobuTesNbHast peakuuss — YCKOpeHHe
ceepTbiBaHUsl KpoBu. OOGBIYHO nocie
npexkpalleHusl JLeHCTBUA pas3gpaxu-
TeJqsi HAa OPraHH3M YCKOpPEHHOe CBep-
TbiBaHHE KPOBH — euneproaeyremus—
CMEHAeTCS 3aMelJjleHHeM CBepPTbiBAHUSA
KPOBH — eunokoaeyiremueli — BCJef-
CTBHE 3HAUUTEJBHOIO PpacxojoBaHuA
tdakTopoB cBepThiBaHusA. [unokoaryJe-
MHS BCeTJa BTOPHYHA, TO €CTh HACTYMNA-
eT nocJie rUnepKoaryJeMHuH.

MoxHo u ycioBHOpedIeKTOPHO
BJHUSITb Ha CBEepPThIBAEMOCTb KpPOBH.
Tak, nyreM MHOrOKpaTHOroO COoYeTaHHs
YCJIOBHOI'O paspaKutesis, Hanpumep
3BOHKa c 6oJieBbiM, BbhipabaThiBaeTcs
YCJOBHbIN pechyieKc Ha 3BOHOK, H BKJIIO-
UeHHEe OAHOT0 JIULIb 3BOHKA 6YAeT YCKO-
PATh KOaryJasiiuio KpoBH. ¥Ycl1oBHOped-
JIEKTOPHbIH MEXaHH3M H3MEHEHHs CBep-
TbiBAHHA KPOBH HMEET HCK/IIOUYHTENb-
HOe 3HauyeHHe, TaK Kak obecneyuBaer
NOArOTOBKY OpraHuama K 3alluTe OT
KPOBONOTEPH.

B peryasiuuu cBepThIBaHUS KPOBH
pasjaH4yalT ABe (asbl: pedJeKTOPHYIO
(kpaTKOBpeMeHHYIO) H pedeKTOpHO-
rymopajibHyl0 (6oJjiee MPOLONKUTENb-
Hyo). HauanbHbIM npoueccom yckope-
HHSI CBEPTbIBaHUS KPOBH Npu 60JieBOM
pasApakeHHH CJAYKHT MNOCTYNJeHHe
HEPBHbIX HMNYJbCOB M3 LEHTPaJbHOH
HEPBHOH CHCTeMbl K KPOBETBOPHbIM
opraHam M Jeno KpoBd. DTO Bbi3blBaeT
yBeJHYeHHe  KOJHUYeCTBaZ KDOBSIHbIX
IVIACTHHOK B MepH(epHUECKOH KPOBH,
FnaBHbiM 06pa3oM 3a cueT AeNOHHPO-
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BAaHHOH KPOBHM H3 MeUeHH, Ccesle3eHKH,
KoXXH. OLHOBPEMEHHO MPOUCXOIHUT aK-
THBauus IJIa3MeHHbIX (PaKTOPOB CBep-
ThIBAHHS KPOBH. Bce 3T0 co3pnaet yeno-
Bust jusi 6plcTporo o6pa3oBaHusi npo-
TpoM6GuHa3bl. 3aTeM BKJOYAaeTCd H
ryMopaJibHOe 3BeHO, NoLlepKHUBalLee
U NpoAo/Kamwlilee akTUBUPOBaHHe CBep-
ThiBawoue#d cucrembl. [lapannenwbno ¢
3TUM CHH>KaeTCH aKTUBHOCTb aHTUCBEp-
THIBAIOLIEH CUCTEMBI.

Mo6u/M3a1us IPOTHBOCBEPTLIBAIO-
el cucTeMbl [IPOUCXOAMUT TIPH Men-
JIeHHOM BHYTPUBEHHOM BBeIeHHH Kpbl-
caM yMepeHHbIX A03 TpoM6onsactuHa
UM TpoMOHHA, M BHYTPHCOCYAHCTbIE
Tpom6bl He o6pasytorcs. Ecaun xe Tpom-
6uH BBOAHTb JXHBOTHBIM B COCTOSIHHH
HAPKOTHYECKOr0 CHA WJIM NMPH MECTHOH
aHecTe3WH, ObICTPO HACTyNMaeT CBEPTHI-
BaHWe UMpKyJupyiowel kposH. Oue-
BHUJIHO, B KDOBEHOCHBIX COCYAaX HMEIOT-
Csi XeMOpeHenTophbl, pearupymolide Ha
MOBBIIIIEHHOE KOJHYECTBO TpOoMOHHA, U
pedJIeKTOPHBIM TyTeM YCHJINWBAETCS Bbl-
JleJleHHe TPOTHBOCBEDPTHIBAIOUIUX Be-
utects. CJoegoBaTenbHO, CBepPThIBAHHE
KPOBH — MpOLECC He aBTOHOMHbIH, OH
HaXOAUTCA MOJ DEryJHpYIOLLHM BJHS-
HUeM UEeHTPAaJbHOH HepBHOH CHCTEMBI.

reynnb! KPOBM

ArralotuHauus. B navane XX Beka
Obl10 OTKPBITO ABJIEHHE arTJIOTHHALUH
(ckJierBaHHEe) PUTPOLHUTOB. ATTJIOTH-
Halud HacTynaeT B pe3yJbTaTe B3aH-
MOJEHCTBHS COAEDPXKALIMXCH B 3PUTPO-
LUTAX aHTHIEHOB — Q22AI0TUHOREHO8 —
M UMEIOILHXCH B MJa3Me aHTHTEN — de-
2AOTUHUROS. ‘SIBJIeHHe aTrJIoTHHALHH
JIEXKHUT B OCHOBe OIpelejNeHHss TPy
KPOBH.

B 1901 r. K. JlaHauitefinep OTKpbLI
B yejlOBeUeCKHX 3DUTPOLMTAX [Ba ar-
TJIIOTHHHPYEMbIX  (pakTopa, KOTOPBIM
Jali Ha3BaHHE aeeatoTuHozen A u ae-
earotunoeer B. OKaszagoch, 4YTo B Kpo-
BU OJHHX JIOJeH COBCeM HeT arriio-
THHOTeHOB (rpynna l), B KpoBu Apyrux
COLEpPIKHUTCH TOJILKO arrjlTHHOreH A
(rpynna II), a y Tperbux — TOJBKO
arrmotiHored B (rpymna II1). Takum
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o6pa3om, K. JlanawTeiiHep BbiAeaH
TPM Tpynnel - KpoBH. Bnocaencrsum
K. fAuckuit otkpuia IV rpynny kposw,
3PHUTPOLMTEL KOTOPOH codepxkaT o6a
arraioTHHoreHa — A u B. B maasme
KPOBH OBLIO COOTBETCTBEHHO OTKPBITO
IBa arrJiOTHHHPYIOLHX areHta — ar-
FJIIOTHHHH o H arrJioTHHHH §. B xpoBu
KaXX[oro 4ejoBeKa HUKOrJa He BCTpe-
4aloTCs OJHOBPEMEHHO arrJIOTHHOreH
A c arrIOTHHHHOM o M arrJIOTHHOTeH
B ¢ arriioTHHHHOM B, NO3TOMY B opra-

HU3MEe arrJIOTHHAalMd COGCTBEHHBIX
3PUTPOLHUTOB HE MPOMCXOAMT.
Peakuusi arrJiOTHHaLHH MOXeT

NPOH30HTH NpH NepeJHUBAHHH KPOBH
OT OJHOrO 4YejoOBeKa apyromy. B mpo-
LWJIOM NOMNbITKH NEPEeTHBaHHUA KPOBH He-
pPeIKO BBI3bIBAJH THAXKeJable 3a6osieBa-
HUS M THOeJb BCIEXCTBHE arrJlOTHHA-
LUHH H NMOC/EAYIOLLEr0 reMoaH3a yyxKe-
POAHBIX 3PHTPOLHTOB. ArIVIIOTHHAUHSA
HacTynaer NpH B3aHMOJEHCTBHH OJLHO-
HMEHHbIX arrJIOTHHHHA H arrJioTHHO-
reHa a ¢ A, p ¢ B. Kpome Toro, aas
Hee HeOOGXOAHMO [IOCTATOUHOE KOJHue-
CTBO arrJIOTHHHHOB. KpoBb poHOpa
(maollero KpoBb) MNepe/iHBAIOT PeLH-
MUEHTY MeAJIeHHO H B HeGOJbLIHX KO-
JH4YeCTBaX, MO3TOMY B OpraHM3M pe-
LUMMHEeHTa BBOAMTCH, KaK NpaBHJO, He-
Gosbioe KOJHYECTBO AarrJIOTHHHHOB.
CrnenoBaTesbHO, [PH HepeIHBaHHH KpoO-
BH arrJIIOTHHUHBL JOHOpa He OYAYT
HMeTb 3HaueHHe, MO3ITOMY HYKHO obpa-
IaTh BHHMaHHe Ha ero arrioTHHO-
reHbl, a y peLHNHeHTa BaXKHO YYHTHI-
BaThb arrJOTHHUHLL JlioasiM ¢ nepBo#
rpynnoii KpOBH MOXKHO MepeluBaThb
KpPOBb TOJIbKO mepBoil rpymnul. KpoBb
JKe 1epBoil rpyNnbl MOXXHO NMepelHBaTh
aioasm Bcex rpynn. Ilostomy Joan ¢
nepBoil rpynnodl KpoBH ABJISAIOTCH YHH-
BepcajbHBIMH JoHOpamu. Heabss ne-
pel1MBaThb KpOBb BTOPOH rpynnsl B Tpe-
ThiO M Hao6opoT. KpoBb ueTBepTOit
rpynnsl MOXHO BBOAHTb TOJbKO YeT-
BepTOft, a OHa MOXeT MoJy4aTb KPOBb
BCeX yeThlpex rpynn (yHHBepcaJ/bHbIH
PELHITHEHT) .

OzxHako OT 3THX MpaBHJ B HACTOSI-
llee BpeMsl OTKa3aJHCb H NMepeUBAiOT
TOJILKO OJHOrpPYyNnHyl KpoBb. OnHo#t
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H3 TMpPHYHH OTKa3a OT KJACCHYECKHX
NpaBuJ IOCJAYXKHJIa Heo6XOLHMOCTb
MAaCCHBHOrO nepejMBaHHA KDOBH INpH
psiie XHpypruueckux onepauuis. Kpome
TOro, 6blJI0 OGHAPYKEHO, YTO MepesiH-
BaHHMe KDOBH MEpPBOH TpyNNbl JIIOAAM
C ApPYTHMH rpynnamMu KposH B 10—
20 % cayuaeB Bbl3BIBA€T THAXKesble OC-
JIOXKHEHHS.

B 1940 r. Jlangwreiinep 4 Bunep
OTKpbIJIK B 3PUTPOLUTAX JIIOAeH  eule
OIHH arrJIOTHHOreH, KOTOPLIH NONY4YHA
Ha3BaHHe pe3yc-¢haxropa. HUccnenosa-
TeAH BBOAWJIM KpOBb 06e3bsH (Maca-
cus rhesus) KpoJsHKaMm 4 MOJy4asau OT
HUX CBIBOPOTKY, COJEpIKallylo aHTHTe-
Ja TPOTHB arrJIOTHHOTEHOB MakKakKH.
OkasaJioch, YTO 3Ta CHIBOPOTKa Aaer
pPe3Ko MOJIOKUTENbHYIO peaklHio ar-
IJIOTHHALHH 3PUTPOLHTOB HE TOJbKO
MakakH, HO U 60JblIOTO KOJHYECTBa
aopeit (85 %) — peayc-nosoKuTEb-
Hble, y 15 % o6c/ienoBaHHbIX 3TOT aH-
THreH He 6blj1 O6HApYKeH — pe3yc-oT-
puuarejbhble. [locne nepenuBaHus
pe3yc-noJIOXKHTEeNbHOH KPOBH pesyc:
OTPHLIATEJLHOMY UeJOBEKY y mnocJen-
Hero o6pasyioTcsl crnenH(pHYECKHe aH-
TUTeNa K pe3yc-anTureHy. Ilostomy no-
BTOPHOE BBEAEHHE De3yC-MOJOXKHTe/b-
HOX KPOBH MOXET BbI3BaTh Y HEroO ar-
TVIIOTHHALHIO SPHTPOLHTOB H TsXKeJblH
reMotpaHcysnoHHblll ok, Oco6oe
3HaueHHe HMeeT o6pa3aBaHHEe pesyc-
aHTHTEN Y pe3yc-OTpHLATeJbHBIX Ma-
Tepeii, BbIHALIMBAIOIIUX Pe3yc-MoJo-
XKuTenbHbld niox. [lpu 3ToM pesyc-
takrop mioga AHGPYHAUPYET uepes
MJalueHTy B KPOBb MaTepH H Bbi3biBaeT
o6pa3oBaHHe crneuHpHUYECKHX aHTH-
pe3ycHeix BeutectB. [lociennue mnpo-
HUKAIOT 4Yepe3 IJlaleHTy B KPOBb IJIO-
da M BbI3bIBAIOT arrJIOTHHAUHIO U re-
MOJI3 €ro 3pHTPOUHTOB. Y pebeHka
pasBHBaeTcs TsXKeJoe reMOJHTHUECKOe
3a60/1eBaHHE, H TQJIbKO MOJIHAasA 3aMeHa
KPOBH MOXET MNpPeIOTBPATHTb CMepTb
HOBOPOXAEHHOTO.

K HacTosillemMy BpeMeHH B 3DHUT-
pOLMTax ueJOBeKa HakjgeHo Gojnee 200
pasNu4HBIX arnioTuHoreHos, 140 wus
KOTOphIX oObeauHeHn B 20 cHcreM.

Onpenenende rpynn KpoBH HMeeT




6osblIOe NpaKTHYECKOe 3HAaueHHe, Tak
KaK JaeT BO3MOXHOCTb NPOBOILHUTH
nepesuBaHHe. KpoBH 0e3 KaKHX-J1H6O
NOCREACTBHH. |

' I'pynnbi KPOBH CEJIbCKOX03ANCTBEH-
HBIX XHBOTHbIX. B 3puTpouurax cefb-
CKOXO35IHCTBEHHBIX XHBOTHBIX 06Hapy-
XKeHO 60JblIoe KOJMHYECTBO aHTHIeH-
HbIX (aKTOpOB. AHTHIreHbl, 06YCJIOBJIH-
BAIOLHE TPYNNbBl KPOBH, 0603HAYalOT
3arfaBHbBIMH GyKBaMH JaTHHCKOrO aJj-
¢amura (A, B, C,..., P, Kurt a.) B co-
OTBETCTBHH C MEXAYHAPOIHOH HOMEHK-
natypo#t. [TonHoe Hanucanue GopMmynl
rpynnbl KPOBH YUHTHIBaeT KaK aHTH-
resnl (A, B M 1. 0.), Tak U aHTHTeNna
(o, pu . 4.). OnHako y 601bLUIKHCTBA
BHJOB CeJIbCKOXO3SIHCTBEHHBIX XKHBOT-
HblX OpH OrPOMHOM G6GOraTcTBe aHTH-
reHHbIX (PAaKTOPOB B SPUTPOLUTAX OUEHb
MaJio, 4acCTO COBCEM HET eCTeCTBEHHBIX
aHTHTes] B nuasme Kposu. [losTomy o
rpynnax KpoBH >KHBOTHBIX JAesaloT 3a-
KJIOUeHHe TOJIbKO 10 aHTHreHHOH Xxa-
paKTepUCTHKe 3PHTPOLHTOB. Pa3Ho06-
pasHble COUETaHHUS aHTHTEHOB CO3[AI0T
HAECATKM U COTHH TPYNM KpOBU. AHTH-
reHbl, HacJel0BaHHe KOTOPLIX B3aHMO-
06GYyCJIOB/JIEHHO, COCTABJSAIOT CHCTEMY
rPynn KPOBH.

HaJnnuKe y XKHBOTHBIX aHTHI'EHHBIX
($aKTOpOB B SPHTPOLHTAX ONPENENSIOT
M0 HX pPEeaklUHH C COOTBETCTBYIOLUHMH
aHTHTeJaMH. AHTHTENa, KOTOpble HAXO0-
JATCH B NJa3Me KPOBH HEUMMYHH3HPO-
BaHHBIX XKHBOTHHIX, HAa3bBIBAIOT HOP-
MaJbHBIMH MM ecTecTBeHHbIMH. OfHa-
KO OCHOBHYIO Maccy aHTHIeHHBIX ¢ak-
TOPOB Yy CeJbCKOXO3SHCTBEHHBIX XKH-
BOTHBIX ONpEAeNsIOT ¢ MOMOLLbIO dHTH-
Tes, 06pasyIolIUXCsl B MJasMe KPOBH
nocne npexBapUTENbHON HMMYHH3aLHH
KHBOTHBIX, TO €CTb BBEJEHHA HM 3pH-
TPOLUTOB TOTO € BMJIaA.

HanGonee u3yueHbi rpynnbi KpOBH
KPYITHOTO pOraToro CKOTa H CBHHeM.
C nomouwblo HMMYHHBIX creuHdpurue-
CKHX aHTHCBIBOPOTOK Y KPYNHOro po-
raToro CKOTa H3yueHbl M HIEHTHOH-
uupoBaHbl 100 aHTHreHHbIX dakTopos,
o6benrHeHHbIX B 12 cucrem. OcobeHHO
ofwupHa cucrema B, B Hee Bxoaut 50
aHTHTreHHbIX (akropoB. KosauyecTBo

M3BECTHbIX TPyNnn KPOBH B cHcreMme B
COCTaBJISIET HECKOJbKO COTEH, B CHCTe-
me C — 35, B cucreme A— 10 u 1. 1.
JJsis1 aHTHreHOB TPyIN KPOBH KPYNHOro
poraToro ckota He XBaTHJ0 GYKB aJ-
¢daBuTa, NO3TOMY CTaJH HCNOJL30BATh
TOT Ke andasBuT ¢ nNepBoi GYKBLI, HO C
HaACTPOYHBIMM HHAeKkcamu: A’, B’, C’
H T. 1. ¥ cBuHeli o6HapyxeHbl 50 aH-
THTEHOB, oO6pasylomwux 14 cHcrem.
K Hau6oJiee npocTHIM CHCTEMAaM rpynn
KPOBHU CBHHeH OTHOCAT cucTeMbl B, Y, I,
o6yc/noB/IMBaeMble JABYMS aJJeasiMH
(B KaxJ0M cucTeMe MO TPH TIpyMNMHl
KpoBH) . BoJsiee c/10HBI B HMMYHOT€He-
THYECKOM OTHOILIEHHH MOJIHaJIe/bHbIe
cucrembl AQ, E, H, K u ap. ¥ oBer Haii-
JI€HO CeMb CHCTeM TDYyNN KPOBH; HaH-
GoJiblee KOJIHUECTBO aHTHIeHHbIX (ak-
TOpoB B cucreme B (52), HanMmeHbluee
B cucremax A n D. MutepecHo, uto npu
Ha/IUYUH CUCTeMbl B y >XHBOTHBIX 06-
HapyXHBalOT HauboJjiee HU3KYIO aKTHUB-
HOCTb (pepMeHTa ajeHO3UHTPHOCHaA-
Ta3bl U HauMeHblllee COAEpIKaHHE Ka-
JIHSI B 3PHTpOLHTaxX. ¥ Jolajed oT-
KpbiTOo 10 ecTecTBEHHLIX arrJIOTHHOre-
HOB, C MOMOULbI0 HMMYHHM3aUHH Y HHX
yAasoch HoJyuHTb eule 19 arrJioTHHo-

TEHOB, a arrJIlOTHHHHbI B J1a3M€ BbisAB-

JSIOT peako (mo 6 %). ArraoTuHore-
Hbl Jiollanei o6pasyroT BoceMb CHCTEM
rpynn KpoBu. B cucremax A, D, P no
yerslpe rpynnel KpoBu. Cucrema Q —
HauboJsee cJa0XKHaAsA (BOCeMb TIpymn
kposH). Cucremol C, K, T u U npen-
CTaBJieHbl OJHHM aHTHUTeHHBIM (aKTo-
poM, HMeLIMM JBa ajnens, o6yc/oB-
JIUBAOLIMX [Be IPynmbel KPoBH. ¥ Kyp
HaliaeHo 60 aHTUreHHBIX (DAKTOpOB,
CrpynnupoBaHHbiX B 14 cucteM. B Kax-
JOH CHCTeéMe H3BECTHO MO OJHOMY (CH-
cremnl K, P), aBa (cucremnl H, I, L, N)
1 6ogee 20 (cucrema B) aHTHreHos,
OT KOTOPbIX 3aBHCHT rpynnoBasi Aud-
¢epexnLrauus sToro Buaa. Bee 31u gan-
Hble [I0Ka HeJAb3sl CUUTATh OKOHYa-
TeJbHBIMH, A
Hau6onbuiee npakTuueckoe 3Haye-
HHe aHa/JM3 rpynn KpoBH HMeeT B
CKOTOBOACTBE AJ/isl YCTAHOBJIEHHS MpO-
HCXOXIEHHUSl XKHBOTHbIX, OCOGEHHO TpH
ONpeJe/NeHHH MPOUCXOXKIEHHS TE/AT B
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CBSI3H C UIMPOKUM INpHMEHEeHHeM HC-
KYCCTBEHHOI0 OCEMEHEHHsI, KOria Ko-
pPOB OCEMEeHSIOT CHepMOH pa3JIHYHbIX
OGbIKOB.

AHanu3 rpynn KpoOBH HCHOJb3YIOT
Js1 ceJeKUHOHHBbIX 1leneldl. M3yueHue
MEXKMOPOAHbIX Pa3/HUHi MO rpynmnam
KPOBH MO3BOJISIeT YTOYHUTb MPOUCXOXK-
[leHue TMOPOJ H TreHeTHUEeCKHe CBA3H
MeXIy HHMH, a TakxKe cTeneHb IIpH-
MeHSIBLUErocsl NPH BbIBEJEHHH MOPOJE
6/IM3KOPOACTBEHHOTO pa3BeleHHus.

Tak Kak y XXHBOTHBIX OTCYTCTBYET
cucTeMa KpOBH, aHAJOrH4YHas CHCTeMe
yesjoBeKa, B BeTepHHAPUH HeT olpe-
JIeNIeHHbIX JAaHHbIX O LIEHHOCTH TeX HJHU
HHBbIX JOHOPOB NPUMEHHTENBHO K Ofpe-
JesleHHbIM peuunuentam. ORHOKpaTHoe
nepejuBaHHe KPOBH >KHBOTHOMY, Kak
npaBuao, 6e300acCHO TMPH YCJAOBHH,
YTO PELMIHEHTY KPOBb 110 3TOTO He Ie-
peauBasu. OOHAKO mepej mepesHBa-
HUEM BCe XKe CJe1yeT NPOBePHThb COBME-
CTHMOCTb KPOBH [OHOpa M peLH-
MHEHTA.

/51 )KUBOTHOBOACTBA CYIECTBEH-
HOe 3HauyeHHe HMeeT H3yuyeHHe BO3-
MOXHbIX TE€HETHUYECKHX CBSI3ed rpyrn
KPOBH C X03f1/ICTBEHHO OJIe3HBIMHU MPH-
3HAKAMH CEJIbCKOXO3ANCTBEHHBIX XKH-
BOTHbIX. Hanpumep, npu Hanuyuu B
KPOBH KDYIHOTO pOratoro CKoOTa CH-
cTeMbl K perucTpupyioT BbICOKOE CO-
Iep:KaHue »KUpa B MOJOKe. Ycra-
HOBJIEHA KOPpeJsILUs MexXAy rpyl-
NaMH KDOBH H >KHM3HEeCNOCOGHOCTLIO,
JKMUBOU Maccol H SIHIEHOCKOCTBIO KYP.
OcyiuecTB/si CeJIEKUHUIO MOJ HMMYHO-
reHeTHYEeCKHM KOHTpPOJIEM, C MOMOILIbLIO
onpeneseHuss TPyNN KPOBH CO3AaHbI
BBICOKONPOAYKTUBHEIE JIHHHUHU KYP.

KPOBETBOPEHME
M PETYRAUMA
CUCTEMbI KPOBM

KpoBeTBopeHHe, HJIH TeMONO33,—
npouecc o6pa3oBaHusi, Pa3BUTHA H CO-
3peBaHUs KJETOK KpoBH. Pasnanuaior
ApuTponoa3 — o6pazoBaHUue 3PUTPOLH-
TOB, AeliKkono3d3z — ofpasoBaHue JEHKO-
LMTOB U TpomboyuTonos3z — obpasosa-
HHe TpomGouuToB. KpoBeTBOpeHne —
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olHa u3 HauboJjiee paHO BO3HHKAIOLIUX
¢byHkuu#i opraHuama. B Hacrosiuiee
BpeMs GOJBIIUHCTBO HCCJefOBaTesNel
MPUIEPKUBAIOTCA YHUTApHOH TEODHUH
KpoBerBopeHuda. CoracHo 3TOH Teo-
puH, Bce (DOpPMEHHBIE 3JIEMEHThl KPOBH
uMeroT obluee npoucxoxaenue. Mx po-
JIOHAYa/JbHUKOM fIBJISIETCA  KpyNHas
KJIeTKa — remouuto6aact. Bo BHyTpH-
yTpOoGHBIY nepuoa o6pasoBaHue H pas-
BHUTHE 3PUTPOLUTOB, 3€DPHUCTHIX JeH-
KOLMTOB U MErakapHOLHUTOB INPOHCXO-
JUT B nedyeHu. B KoHue BHYTPHYTpPOO-
HOT'O TIEPHOA KPOBETBOPEHHE B MeUeHH
npekpaiuaerci M eIHHCTBEHHBIM Op-
raHoM o6pa3oBaHHUsl 3THX KJETOK CTa-
HOBHTCS KpacHbIM KOCTHHIH Mo3r. Co-
IJIaCHO COBPEMEHHbIM MpejacTaBJe-
HUSIM, MpeJllecTBeHHHKH JUM(OLUTOB
obpasyioTcs B KOCTHOM Mosre. Ottyna
4aCTh KJETOK MEPEHOCHTCH B JUMpo-
y3Jbl U CceJe3eHKy, e HAeT HX Ao3pe-
BaHHE U pa3MHOXKEeHHe. DTO TaK Hasbl-
Baemble B-ksaerku. JIpyrue KieTkH-
NpeAlleCTBEHHHKH NOCTYNaloT H3 KOCT-
HOrO M03ra C KpPOBbIO B BHJIOUKOBYIO
>)Keneay, waH tumyc. OHH pasMHOKa-
I0TCS, POXOJAT NEPBYIO CTALHIO CO3pe-
BaHHA U cTaHoBATCcA T-auMpouuTamu.
3atemM OHM CHOBA MepexoidT B KPOBb
¥ HanpasjdloTcsl B JHM{paTHYECKHE
Y3JIBL,

PopMeHHBIE 3JeMEeHThl KDOBH XH-
BYT HEel0JIro, N03TOMY HENpepbIBHO 06-
pasyloTcsl HOBblE W pa3pyllaloTcs cTa-
pble KieTKH. PaspyineHHe 3pHTPOLUTOB
uner tpems nytaMd. OauH U3 HUX —
¢dparmMeHTo3 — paspylieHHe  TOJbKO
4YTO BHIILIEJUINX M3 KOCTHOrO. MO3ra,
HauboJlee HEYCTOHUHBBIX MOJIOJABIX 3PH-
TPOLHUTOB BCJEACTBHE MEXaHHYECKOTo
pa3pylIieHdsl Py UUPKYJIALHH HO KPO-
BEHOCHBIM  cOcyAaM. J3HauyHTesJbHas
4acTh 3PUTPOLUUTOB MOjJBepraercs ¢a-
FOLIHTO3Y KJeTKaMH MOHOHYKJeapHOH
¢arouuTapHoil cHcTeMbl B MEYEHH H
ceneseHke. IDTH OpraHbl Ha3blBalOT
«KJAaa6HulleM 3pUTPOLHTOB». TpeTHil
NyTh paspylIeHH — reMoJIU3 CTaphixX
3PUTPOLUHUTOB NPSAMO B .LUPKYJIUPYIO-
et kpoBH. PaspyiueHue 3pUTpOLUTOB
TaK e, Kak U obpa3oBaHue, HIET B
oueHb O6oablUHMX KosaudyecTBax. Tak,
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ec/qu obllee KOJHYECTBO 3PUTPOLUTOB
B OpraHH3Me KOpOBBI COCTaBJIfieT MpPHU-
mepHo 300 TpPHUANHOHOB, a CcpexHsA
NPOLOAXKHUTENBbHOCTb WX XKU3HHU 100 aH.,
TO 3 TPUJJIHOHA [OJIKHO 06DpasoBbi-
BaTbCA M pa3pywlaTbcd KaxXablih aeHb,
HJTH OK0JI0 3D MJIH 3@ KaXIYIO CEKYHAY.
[Ipn pa3pylleHHH 3DHTPOLHTOB OCBO-
6oxaaercss reMorjo6uH, KOTOpPHIH pac-
najaercss Ha rem M rao6usH. Ot rema
oTAeaseTcs XKeJse3o. [lpu nomomu me-
yeHbIX aTOMOB YCTaHOBJIEHO, UTO XKe-
JIe30 cpa3y HchoJab3yercst s obpa-
30BaHus remorjobuHa. M36bLITOK ke
€ro BCTYNaeT B COEJHHEHHE CO CIellH-
¢dHuueckuMH OesKamMH KpOBH, oOpasys
tdeppHTHH K remocHaepuH. [locnennue
_ CJIyXaT DEe3epBOM XKejie3da W OTKJIalbl-
BAIOTCS B NMEUYEHH, cesle3eHKe U B MeHb-
LIUX KOJHUYECTBAX B CJIH3HCTOH TOHKO-
ro KulleyHnka. TpaHCropr XKejesa H3
KHIIEUHHKA, TJle BCACLIBAETCS KeJEe30
THILK, MPOHCXOLUT C TIOMOLIbIO Genka
-TpaHcdeppuHa.
‘ Paspyuwenue u o6pasoBaHue nefiko-
" LIHTOB TaKKe COBEPIIAIOTCsl HellpephiB-
HO. MecTOM HX paspylueHusl SIBJSHIOT-
Cfl KJIETKH MOHOHYKJeapHOH cucreMmsl
NeueHH U CeJIe3eHKH. -

Peryasiuns kposerBopeHusi. OHa
OCYILECTBJSAETC] HEHPO-TyMOpaJbHbIM
nytem. BrepBele uueo HepBHO# pery-
ASLIMH KPOBETBOPEHHS U mepepacrnpe-
Le/IeHHs] 3JEMEHTOB KPOBH BbIABUHYJI
C. I1. borkuH ewe B 80-x romax mpo-
IJIOTO BeKa. B nasbHefilleM B OCHOBY
NOHUMAHHA 3THX NpoleccoB Gbljaa Io-
aoxeHa kouuenuusa K. I1. [larnosa o
KOPTHKOBHCLEpPAJIbHBIX ~ B3aHMOOTHOLIIE-
HHsiX, pazsutasg K. M. BelKoBbIM U ero
yueHukamHu. Hannuue B KpoBeTBOpHBIX
OpraHax HHTEPOPEeUENnTOPOB CJAYXKHT
LOKa3aTeJbCTBOM TOO, UTO 3TH OPraHbl
BKIOYEHbl B CUCTEMY pedJeKTOpPHBIX
B32HMOOTHOILEHHH. DTO MOATBEPXKIA-
€TCsi. MHOTMMH Qakrtopamu. Tak, npu
LEJMTENBHOM pasjpakeHHH O6JyxKpaio-
' 1lero HepBa MNpPOHCXOLHUT mepepachnpe-
JeneHue JEHKOUUTOB B KPOBH: YBEJH-
YUBaeTCcs HX COjepxaHHe B cocylax
3KeJTyJJOUHO-KUILIEYHOrO TPaKTa H yMeHb-
laercs B APYruX COCYAHCThIX o€ja-
crax. PasjpakeHHe CHMIATHYECKOTO

HEpBA TPHBOAMT K MPOTHBONOJOXK-
HOMY 3¢pdexry.

[lpx akTHBHOM NHLIEBAaPEHHH, MbI-
1eyHoi paboTe, GOJieBHIX pasjpaxe-
HUAX, SMOLMOHAJBHOM BO30YXKAEHHH
KOJIMUEeCTBO JeHKOLUMTOB B KPOBH BO3-
pacraer 3a cueT BbIXOAA HX M3 JUM}O-
y3JIOB U CHHYCOB KOCTHOro mosra. Ta-
KOH JIEHKOLMTO3 Ha3blBAETCA nepepac-
npedeauresvroim. OH MOXKeT OblTb
BbI3BaH YCJOBHOpe(JEKTOPHBIM IIyTeM,
4YTO CBHAETEJbCTBYET 00 yuacTHH B
STUX Tpolueccax Kopbl 60JbLIHX MOJY-
wapuil. IJKcnepuMeHTaJbHble H  KIH-
HUYeCKHe [OAaHHble [I0Ka3blBAIOT, UTO
oco6oe 3HaueHue B peryasillid KPOBeT-
BOPEHHs U nepepacnpeieseHHs 31eMeH-
TOB KPOBH HMeeT THNoTajaMHuecKas
06/1acTb NPOMEXYTOUHOTO MO3ra, ocy-
llecTBIAOILAs] CBOe JelCTBHe uepe3
THNO(H3 U UEHTPhl BereTaTHBHOU HepB-
HOH CHCTEMBI.

Ha «kpoBerBopeHne okasbiBaoT
BJIMSIHHE U KeJie3bl BHYTPeHHel cekpe-
uHd. Tak, oHO ycHJIHBaeTcsl COMAaTo-
TPOMHLIM W  aJPEeHOKOPTHKOTPOIIHBIM

- TOPMOHAaMH nepeiHell N0JH runodgusa,

HaANOYe4YHHKOB, LIHTOBHAHOH XKeJe3nl.
My :KCKHEe M0JIOBBIE TOPMOHBI YCHJIHBA-
IOT 3PUTPONO33, a KEHCKHEe MO0JIOBble
TODMOHBI (3CTPOTEHHI) TOPMO3AT ero.
[To-BuauMoOMYy, 5THM OTUACTH OGDBACHS-
eTcsi 6osiee BbICOKOE KOJHYECTBO 3PHT-
pOLHTOB y €aMlOB, UeM Y CaMOK.

HepBHble M 3HAOKDHHHBIE BJIHSA-
HHUSL OCYLIECTBJSIIOTCA 3a CUeT CNeLH-
(HHUECKMX TMOCPEAHUKOB — 2eMONOITU-
HOB. JPUTPONO3TUHbL — CTHMYJIATOPDI
sputponosza. OHU 06pasyTcst B Ile-
YeHH, ceJie3eHKe, HO TIJaBHbIM o6pa-
3om B noukax. Ilocne ypanenus no-
YeK IDUTPOIIOITHHOB He OOHapyXH-
BAIOT, MO3TOMY MOYKH CUYUTAIOT TJaB-
HbIM MecTOM HMX oOpa3oBaHus. OHU AB-
JISIOTCSA NOJIUMENTHAAMH OTHOCHTEIBHO
Hebo/bIIOR MOJeKkyasspHOH Macchl. Mx
KOJIMUECTBO YBeJNUUBAETCS [IPH KUCJ/O-
POIHOM TOJMOLAHHH, BLI3BBAHHOM pas-
JUYHBIMH NIpUYHHAMH (MOTepeil KpoBH,
paspylleHHeM SDUTPOUMUTOB MO BJIHA-
HHEM HEKOTODPBIX $IAOB, MNPOAOJKH-
TeJbHBIM Mnpe6biBaHHEeM Ha G60JblIoH
BBICOTE U T. I.).
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O6pasoBanune JIeHKOUHTOB CTHMY-
JHUPYETCH AeilKonosTuramu, KOTOphIe
NOABJSIOTCS Y XKHBOTHBIX Moce GbicT-
poro ynajeHHsi H3 KpPOBH 6OJbLIOrO
KoJIHuecTBa JelikouutoB. Cpean Jeii-
KOMOSTHHOB BBLIAGNAIOT HelTpogpuio-,
6a3opuro-, 303unogus0-, MOHOYUTO-,
u aumgpoyuronostuns,, CTHMYJHDYIO-
llee BJHSIHHE Ha JIEHKOMNO33 OKa3biBa-
10T NPOAYKTHl pacnaja caMux JeiKouu-
TOB H TKaHeHl, BO3HHKAIOLIHE IMPH HX
MOBpEXAEHHH, HYKJIEHHOBbIE KHCJOTHI,
MHKPOGHLI H HX fi[ibl, 8 TaKXe HEKOTO-
pble rOpMOHHL. Tak, Moa BJAHSAHHEM TOp-
MOHOB mnepelHeli goaH runogusa (co-
MaTOTPONHOrO H aJAPEeHOKOPTHKOTPOIN-
HOTO) YBe/JHYHBAETCH KOJHUYECTBO Heii-
TPO(HUIOB H YMEHbLIAETCA YHCJIO 303H-
HounoB B KpoBu. Bce stu BellecTBa
NeHCTBYIOT Ha JelKoro33 He NpsiMo, a
3a cyeT JIeHKOMO3THHOB.

B nnasme KpoBH HafigeHbl Takxe
rpomboyuronodrunst. Tlog Hx Baus-
HHEM uepe3 HEeCKOJIbKO YacOB Moc/e
OCTPOH KpPOBOIOTEPH KOJIHYECTBO KpO-
BAIHBIX [IJaCTHHOK MOXXET YBeJIHUYUTbCSA
BABOe. XHUMHUeCKass MpHpOLA, MECTO

o6pa3oBaHusl, MeXaHH3M JAeHCTBHs
3THX BELUECTB e€lle He YCTaHOB-
JIEHBI,

Kpome Ttoro, 1,19 HOpMaJsbHOTO CO-
3peBaHHA 3PHTPOLHTOB HeaGXOIHMbI
BHTaMHHbl (UHaHKo6aNaMHH, MHPHIO-
KCHH, ¢poaneBass Kucjaora). Lluanko-
6anamMuH (BMUTaMuUH Bip), Tak Hasbl-
BaeMblii BHEIIHHA (paKTOp KpOBETBOpe-
HHS, OCTyNaeT B OPraHUu3M C KOPMOM.
OH BcacbiBaeTcsi H yCBaHBaeTCs TOJb-
KO B TOM cJyudae, ecJqd cJau3Hucras 06o-
JIOYKa MHJIOPHUYECKOH 4YacTH XKeayjka
BblensieT oco60e BellleCTBO — TaK Ha-
3blBaeMblii BHYTPEHHHH (aKTOp Kpo-
BeTBOpeHHs, WIH daktop Kacaa. [lpu
OTCYTCTBHH 3TOro BelllecTBa Hapyula-
ercsl BCacblBaHHE LHMaHKOGa/naMHHA H
06pa3oBaHHe 3PHTPOLHUTOB TOPMOBHT-
ca. [Tupunokcun (Butamuu Bg) Heo6-
XOAHUM AAasl CHHTe3a rema. PouueBas
KHCJIOTa, COAepKallasacs B pacTHTe/b-
HbIX NPOAYKTaX, HyXHa [Js CHHTe3a
HYKJEHHOBBIX KHCJOT H rJjo6HHa B
AIZlepHbIX TMpeACTagusiX 3PHTPOLIHTOB.
Pu6odnasuu (BuTamMuH Bj) yuactByer
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B npouecce (pOPMHPOBAHHA JHIHAHON
CTPOMBI 3DHUTPOLMTOB, MNAHTOTEHOBAsA
KHC/I0T2 — B CHHTe3e (ocdosunH0B.
[nst 3puTpono33a HyXKeH TakKe BHTa-
muH C. OH ycu/aHuBaeT BcachiBaHHe Xe-
Je3a M3 KHUIEYHHKa, CHocoGeTByeT
o6pa30BaHHIO reMa, CTUMYJAUpYyeT neld-
cTBHe (POJIMEBOH KHCJ/OTHI.

KpoMme BHTaMHUHOB, XKHBOTHbIE JOJIXK-
HBl MOJy4YaTh C KOPMOM AOCTaTOYHOE
KOJIHYEeCTBO G6€JKOB H MHHepaJbHBIX
Beutects. Oco6oe 3HaueHHe 111 3PHT-
poMno33a HMEIOT TaKHe 3/JEMEHThl, KakK
)Kese30, Melb, MapraHei, Ko6anbT.
CiegoBare/bHO, NOJHOLEHHOE KOPM-
JeHHe — Heo6XxoiuMoe YycjaoBHe 06-
pa30BaHHSl M CO3pEeBaHHA 3IPUTPOLH-
TOB H APYrHX (OpMEHHbIX 3JIEMEHTOB
KPOBH.

- Bo3apacTHbie 0COGEHHOCTH CHCTe-
Mbl  KpoBd. BospacTHble H3MEHEeHHS
MOpP(OJOrH4eCKOro COCTaBa KPOBH OT-
YeTJHBO NPOABJAIOTCA y BceX BHAOB
JKUBOTHbIX. B OueHb paHHeM BO3pacTe
GbYyHKUHS KDOBETBOPEHHSI HeyCTOHuHBa
H JlerkKo Hapyuiaertcs, 4To o6ycJioBJe-
HO HEeAOCTATOYHBIM pPa3BHTHEM HEpPB-
Ho#t cucrembl. C BO3pacTOM HHTEHCHB-
HOCTb reMomno’3a I[OoCTeNeHHO YMeHb-
aercs.

[Ipn crapeHuH B KOCTHOM MO3re
YMEHbLIAeTCA KOJUYEeCTBO KPOBETBOP-
HBIX 3JIEMEHTOB, KOTOpbE 3aMeLLaloTCs
XKHPOBLIMH KJeTKaMH. B aumoyasnax
BO3HHKAIOT aTpo(dpHyecKHe H3IMEHEHHs,
BeayllHe K ¢ubpoay.

BospacTHbie H3MeHeHUs] UMEIOT BH-
noBble ocobenHocTH. Tak, y KpynHoro
poraTtoro cKora 4 Joirajaef KoJHYecT-
BO SPHTPOLHUTOB B MOJIOAOM BO3pacre
oueHb 6OJIbILIOE, 3aTeM B TEUEHHE He-
CKOJIbKHX MecsilieB, a uHorjga 1—2 ger,
OHO nocTeneHHO yMeHbluaetcs. Ilo uc-
T€HYE€HHH 3TOro CpoKa KOJIHYECTBO 3pH-
TPOLUTOB BHOBb HECKOJBKO YBEJHUH-
BaeTcsl M [JOJIFO COXpPaHSeTCs Ha Of-
HoM ypoBHe. OgHako o6wHi o6beM
SPUTPOLIUTAPHON MacChl C BO3PacToOM
H3MeHsleTcA MaJio. .9T0 06YC/0BJEHO
TeM, YTO y MOJIOABLIX XKHBOTHBIX 3PHT-
POLMTH HMeEIOT MeHbLIHH pasmep, ueM
y B3pocabix. BospacTHble n3MeHeHHSs
cojiepXkKaHHa reMorMo6HHAa COOTBETCT-




BYIOT H3MEHEHHSM KOJMUeCTBa 3PHTPO-
LHTOB. i

Y cBuHe# 3TH H3MEHEHHA HOCAT
HECKOJIbKO HHOH XapakTep. ¥ MOpPOCHT,
HayHHaA C CeJbMOro AHA MOC/E POXK-
JeHHS ¥ [0 [eBSAITH MeCsLeB, YHC/IO
3DUTPOLHUTOB B KPOBH NOCTENEHHO BO3-
pacraer. Ho Tak xak MOJIOKO CBHHO-
MaTOK OueHb 6elHO »Ke/1e3oM, TO, He-
CMOTpSl Ha yBeJIMYEHHE YHCJa 3PHTPO-
HHTOB, KOJHYECTBO TeMOrJo6HHA B
KPOBH MajaeT, €C/JH MOpPOcATa JIONO0J-
HHTE/IbHO He MOJy4aloT Nnpenaparhl xe-
Je3a.

KoHTponsHbie BONpoOCH!

1.

. Cocras

. Kpossinnie

KpoBb Kak BHYTPEHHSIA cpeia. OpraHus-
Ma H ee QYHKLHH.

KPOBH  Ce/IbCKOXO3ARCTBEHHBIX
JKHBOTHBIX.

. DPHTPOUHTH, HX CTPOEHHE, KOJHUYECTBO

2
3
4.
5
6

H QYHKUHH.

JIeHKOUHTBI, HX CTPOEHHE, KOMHYECTBO,
JedKouuTapHast GopMyasa U QYHKUHH.
NAAaCTHHKH, HX CTpPOEHHe,
KOJIHYECTBO U QYHKUHH.

. Temorno6uH, ero ¢uauonornueckass xa-

PaKTepHCTHKa,
HbIMH rasamHu.

COEAHHEHHA C pa3aJHy-

. BHonoriueckoe 3HauyeHHe M MeXaHH3M

CBEPTHIBAHHA KDOBH.



