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bepHap Knopg

(1813 — 1878)

¢ paHLy3CKMHU u3moaor 1 natosor,

OAMUH U3 OCHOBOMOJIO}KHMKOB COBPE€MEHHOM
c13MoNorum n asKcnepMmMeHTasibHoM
nartosiorum, YneH Akagemmm Hayk B lNapurke

BnepBble npeanoXmna TepMuUH
«BHYTpeHHAA cpeaa opraHmMama»



/ BHyTpeHHFIFI cpepa opraHuMsma —

3TO COBOKYMNMHOCTD HMAKOCTeﬁ
(KpoBb, IMM®aA, TKaHEBadA M LlepebpocnmHasibHaa XUAKOCTH),

NMPUHUMAIOLLMX yYacTUe
B npoLeccax obMeHa BeLLecTB
1M noaaepraHMA roMeocTasa opraHusmMa




BHYyTpeHHAA cpefa opraHM3Ma

JIumda

KpoBb

TKaHeBad
XUOQKOCTb

/\

[Tha3ma

(DopMeHHbIe
3/1IEMEHTbHI

3pUTPOLMTDI

NIENKOLIUTDI

TPOMOOLUMTDI




BHYyTpeHHAA cpefa opraHM3ma

TKaHeBad
XMUAKOCTb




TKaHeBas

Mnhasma
XUOKOCTb

Knetku

_,,,,,TKaHeBaﬂ *KUAKOCTb

= 06pasyeTcs M3 XKMAKOMU YacTM KPOBU (MJ1a3Mbl)

" U3 TKAaHEBOMU KUOAKOCTU KJIeTKU NOJZ1yHaloT NMMUTaTeJibHble
BeuwecTBa U KUCaopoa

= B TKaHEBYIO XUOKOCTb KJ/IETKAU BblAENTAOT NPOAYKTbI pacCnaja



)

/ gOCTaB TKaHEeBOM }KMAKOCTU

NV

- 95% BOAbl

o 0,9% MMHepaJibHbIX CONEN

- 1 ’ 5% 6enkos 1 APYrux

OpraHM4YeCKMX BeLLeCcTB
.50%2.60%

= KMCI0pPOJA, U YI/IEKUC/IbIU ras3bl



JIumda




J uMda

rnepemewiaeTcda no J'IMMCI)aTMLIeCKMM cocyiaM

1| cxema CTpoeHMsA MMdbaTUIeCKUX
. cocyzos

/ J'I UMdaTHnyeckue cocyabl

" HAYMHATCA B TKaHAX MeJIKUMHU CJZienbiMU MeLLOYKaMH (COCTOFILIJMMVI
n3 anntTesinasibHoro cJjiod KJ'IGTOK) — 3TO J'IMMCI)aTM‘-IECKMe Kannuinapbol,
OHM norjiowarT U36bITOK KUNAKOCTHU

" C/IMBAACHL, IMMdaTHMUYECKHe cocyabl 06pasyIoT r/iaBHbIM
nMMmdaTUyeckun cocy (NPOTOK) BNagawlmMi B KPOBEHOCHYIO CUCTEMY
(BepXxHAA nosan BeHa)



l/ I-OMeOCTaB —

3TO OTHOCUTEJ/IbHOE NMOCTOAHCTBO COCTaBa
BHYTPEeHHEeMU cpepbl opraHu3mMa

= BHyTpeHHFIFI cpelda opraHmM3ima HaxoamTtca B nogBU*HOM paBHOBECKU, NMOCKOJIbKY O4HU
BeleCTBa pacxoayrTCA, 1 3TOT paCXo BOCMOJIHAETCA

» B cTeHKax KPOBEHOCHbIX COCYyA0B €CTb peuenTtopbl, KOTOPblE CUTHAJIM3UPYIOT O
npesbillEHUN UTN CHUKEHNN KOHLUEHTPALUUN KaKoro-am6o BelweCTBa B KpOBU

= EC/IM KOHLEHTpaLUMs 3TUX BELLECTB NPUBIMKAETCA K BEPXHEN FPaHULIE HOPMbI,
NENCTBYIOT pedNEKCbl, KOTOPbIE CHUMXKAIOT MX KOHLEHTPaLMIO

= A ec/IM OHa OMyCKaeTCA HMKEe HOPMbl, BO36BY:KAAOTCA ApYrMe peLenTopbl, KoTopble
BbI3bIBAlOT NPOTUBOMOJIOXKHbIE pedeKChl
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C

CHUKeHMne noHos K >

(Peu,enTopbl KPOBEHOCHbIX cocyp,os)

GepBHaFI 1 ryMopaJibHas perynﬂu,MFD

GOBbILLIeHMe KOHUEeHTpauun MOHOB D
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( YMEHbLLEHUE KONMYECTBA SPUTPOLIMTOB )
|

( PeuenTopbl )
(Perynﬂu,msl n )

( KpacHbIM KOCTHbIM MO3T )

( YBenmyeHume )

“ 3agaHMe A9 CAaMOCTOATE/IbHOro

ﬁ_ 8 BbINOJIHEHMA




BHYyTpeHHAA cpefa opraHM3ma

KpoBb
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3TO OCHOBHAasA 4YacTb BHYTPEeHHEMU cpepapbl
OpraHM3Ma, XuAKaa coeuHUTeIbHaA TKaHb,
KoTopasa LUUMPKY/IMpPYeT B 3aMKHYTOM CUCTEME
KPOBEHOCHbIX COCY/0B
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o6u.|,ee KOJint4yecCcTBO KPOBHU B OpraHn3ame
B3pOCJ/10ro 4eJsioBeka cocraBsideT B cpegHeM

6 - 8% ot macchl Tena
oT 9 8o 6 NMTPOB KPOBM Yy MY>KUMHBI

ot 4 no 5 nutpos kpoBM y xeHwmHbI

NPOTAXEeHHOCTb KpOBeHOCHOﬁ CUCTEMDI

yenoseka moxeT goxoautb go 100 000
KMJIOMETPOB

ANA 3an0/IHEHUA KPOBEHOCHOM CUCTEMDI
tpebyetca 200 000 nutpos (cornacHo

nogcyetam A.Kappens) unu no 2 nutpa Kposu
Ha O4UH KUJIOMEeTp

Ha CaMOM Jie/ie Hall OpraHM3M pacrnoJiaraeT
amwb 5-7 nutpamm — To ecTb, KpoBeHocHasn

cMcTemMa YenoBeka 3anonHeHa Ha 1/40 000
ee NoTeHUMaIbHOro o6 bema
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OyHKUMU KpOBM

TpaHcnopTHasA
AbixaTenbHas
MutaTtenbHas
BoipenutenbHasn

TepMoperynatopHas

NoppepxaHue romeocTasa
(pH, ocMoTHYecKoro AaBaeHUA)

3awmTHaA
(MMMYHUTET, CBEpTbiBaHUE)

'yMOpanbHaAa perynauusa

MeXKneTo4yHasa nepegavda
MHpopMaLMH
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50-60% Mnasma

06bemMa KpoBM

KpoBb

40-50% dopMeHHbIe

o6bemMa KpoBM SNIEMERTE

CocTaB KpoBM
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[Tha3ma

— KpoBb
NNENKOUMTbI

(DopMeHHbIe

SJ1IEMEHTDI
3pUTPOLMUTHI

1 / 3 o6bema

Ecnav KpoBu AaTb OTCTOATLCA, TO MPOM3OUAET €€
pacc/ioeHme
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CocTaB KpoBM

KpoBb

/\

[Tha3ma

(DopMeHHbIe
3/1IEMEHTbHI

3pUTPOLMTDI

NIENKOLIUTDI

TPOMOOLUMTDI
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[lna3mMa KpoBu

KpoBb

_—

[Tha3ma
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[Mlha3ma cOCTOMT U3 HeopraHM4eCcKmnx (BOﬂ,a U pa3J/itdHbie

MUHepasibHble COJIN) U OPraHUYEeCKUX BELLecTB

= Boga 90-92%

» benkn 7%. OubpuHoreH
= Xupw1 0,8%

= nokosa 0,12%

= MoyeBMHa 0,05%

= MMHepa/ibHble CO/M 0,9%

» [IpoAYyKTbl }KM3HE[EeATENIbHOCTH KNETOK, (hepMEHTbI, FTOPMOHbI

pA N



KpoBb —

OAMH M3 BUAOB COeAUHMUTE/IbHOU TKAHMU

CoeanHUTENbHASA
TKaHb

MexKknetouHoe
BeLlecTBoO
(nnasma)

KneTku Kposu
(dOpMEHHbBIE
3/IEMEHTDI)
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(OopMeHHbIe 3/1eMeHTbl KpOoBH

KpoBb

\

(DopMeHHbIe
3/1IEMEHTbHI

‘ 3pUTPOLMTDI \
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OpuTpoumnTbl

femornobusx

3p|4Tpou,|4Tb|

"MepeHOCAT KUC/I0POA, U3 NErKUX K
TKaHAM TeJsla 1 OCyLeCTBAAIT
TpaHCnopT Anokcuaa yranepoga (CO,) B
obpaTHOM HanpaBJ/IeHUMH

"yY4aCTBYHOT B pery/IMpoBKe KMC/I0THO-
LL,e/IOYHOro paBHOBeCUS

"noAAep’KMBalOT M30TOHUIO KPOBU U
TKaHeM

"a1COPOUPYIOT M3 NJ1Ia3Mbl KPOBM
AMMHOKMC/IOTbI, IMNMUAbI MU NEPEHOCAT
MX K TKaHAM
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o 5 munnvonHos
Konuuectso | = 4.5 — 5 maH y MyskumH

" 4 - 4,5 MnH y XKeHWuH




(OopMeHHbIe 3/1eMeHTbl KpOoBH

KpoBb

\

(DopMeHHbIe
3/1IEMEHTbHI

NIENKOLIUTDI
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j]eﬁkouMTu

"HeO4HOPOAHAaA rpynmna pas/iM4yHbIX NO
BHELWHeMY BUAY M DYHKUMAM KNeToK
KPOBM YesloBeKa, Bblge/ieHHadA no
NPU3HaKy OTCYTCTBMSA
CaMOCTOATE/IbHOM OKPAaCKU M HaIMuMsA

agpa

"UrpaloT rJIaBHYI0 poJib B
cneyMdmryeckon U HecrneumdryecKon
3alMTe OpraHM3Ma OT BHELIHUX U
BHYTPEHHMX NAaTOreHHbIX areHToB, a
TaK)Ke B peasiM3aumm TUNMUYHbIX
NaToJIorMYeCcKMX NpoLLecCcoB
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KonnyecTtBo 4 — 9 thicav
(3aBUCUT OT MH(EKLMM B OpraHM3Me, BpEMEHU CYTOK, NULLM)




Unba Unbmy
MeYyHUKoB

(1813 — 1878)

61osior, oAMH M3 OCHOBOMOJIO}KHMKOB
CpaBHUTE/IbHOM NATOJIOFMU, SBOJIIOLLMOHHOM
3M6pPUOSIOrUM, UMMYHOJIOT UM,

naypeat Ho6eneBckon npemmm

Co3pan yyeHue o 3aWMUTHbIX
CBOMCTBaX KPOBM,
OTKpbIN ABNeHue paroymrosa
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/ q)arou,mo3 —

AaKTUBHOE 3axBaTbiBaHUE U MOroWeHne
MMUKPOCKOMUYECKUX MHOPOAHBbIX }XMBbIX OO BHEKTOB
(6aKTEpPUM, PparMEHTbI KJIETOK) U TBEPAbIX YaCTUL
OAHOK/1eTO4YHbIMU OpraHM3MamMm MU HEKOTOPbIMM

KJIeTKAMM MHOIOK/1€TOYHbIX }XMBOTHbIX
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CxeMa nocneaoBaTes/IbHOro
3axBaTa NULLM aMebou

1 — agpo

2 — COoKpaTuTeNibHas BaKyo/b

3 — nNuLIeBas YyacTmua

4 — nuweBapuTesibHasa BaKyo/b
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(OopMeHHbIe 3/1eMeHTbl KpOoBH

KpoBb

\

(DopMeHHbIe
3/1IEMEHTbHI

i TPOMOOUMUTHI \
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Tp0M6ou,mb|

=sMeJIKUEe NNI0OCKUe 6ecuBeTHbIe TesbLua
ABOAKOBbIFrHYTOM (pOpPMbl B 60/1bLLIOM
KO/IMYeCcTBe UUPKYIMpPYOWME B KPOBU

m3TO NOCTK/IETOUYHbIE CTPYKTYPbl,
npeAacTaBasiowMe co60M OKPYKEHHbIe
MeM6paHOM U NIULLIEHHbIe Appa
(bparMeHTbl UMTOMN/Ia3Mbl FTMFAHTCKUX
KJIETOK KOCTHOro Mo3ra —
MerakapmMoumToB
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HaJIM3 KPOBU —

3TO BarKHeuLlad XapaKTepnucCtmuka opraHmMama

[Mpn aHann3e KpoBu onpenenaoT
KOJIMYECTBO K/IeTOK KPOBMU,
copeprkaHue reMorsioomHa,

KOHLEHTpaumMio caxapa U CKOpPOCTb oceaaHuA
aputpoumntoB (COI)
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Mpn Hann4uum BocnanuTeibHbiX npoueccos COJ
yBeJ/IMYMBaETCA

Hopma CO3

: 2' 1 OMM/‘-I ANA MY>KUYUH

0 2' 1 5MM/‘-I ANA }KeHWMUH
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Mpyu HapyLweHMU PYHKLUM KPACHOI0 KOCTHOIO MO3ra,
HeJoCTaTKe B OpraHM3me XeJsie3a U HEKOTOpbIX APYrux
BeLecTB, a TaKXe Npu 3HA4YMTE/IbHOM NoTepe KpoBMU
BO3HMKAEeT KpaTKOBpPEMEHHOEe MU AJInTesibHoe

MaJIOKpoBUe —
CHUXeHne cogepxaHma spuTpoumuTOoB U reMornio6mHa

_ HopMa reMorsiobuHa
__' g 1 3'1 6r% ANA MYXKYMH

0 1 2 = 1 4r% ANA XXeHLWUH

(umcno rpammos B 100cm® KpoBH)
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l/ CBeprIBaHMe KPpOoBU —

3alMTHOE NpucnocobaeHue,
npepoxpaHsiLlee opraHM3sm OT NOTEPHU KPOBU

Cucrtema npoTmMBoCcBepTbiBaHUA

s[enapuH (B 1erkux U neyeHn) — NpenATCTByeT CBEPTbIBaAHUIO
*OUO6PUHONM3UH (B CbIBOPOTKE) — (hePMEHT, pacTBopsAowmumM hdrubpmH
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paHa

l

TPOMOOLMUTDI
pa3pyLualTcA
conu Ca?* TpoMbonaacTuH PRI W EERYLE
(rno6ynuHbl)
NMPOTPOMGMH \ _ TPOM6MH
(B neyeHw) (B nnasme)
¢pnéprHoreH o pn6pnH
(pacTBOpUMDIN) (B BUOE HUTEN)

l

KJIETKM KPOBMU >  TPOMO
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l/ I-IepeJ'IVIBaHMe KPpOBM

= JOHOpP — YeJI0BEeK OTAAlWMNU KPOBb
= peuMnMeHT — YesI0OBEeK, MoJIyYalLlMi KpoBb

* arrJIlNTMHAUMA — ABJIEHWE CK/IeMBAHMA 3PUTPOLUTOB
(nponcxoauT BCAeACTBUE UMMYHHOM peakuMus Ha

Yyy>KepogHble 6e/IK1 nNpu CMelunMBaHMU HECOBMECTUMOM
KpPOBMK)
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AHTUreHbl AHTUTENA
(arrntoTHUHOreHbl) (@arrnrTUHUHDI)
B 3pUTpoOUMTaAX B MJla3me U CbIBOPOTKE

[lpcyTCTBUE QHTUTEN U QHTUTEHOB
y Jiloen C pasHOM rpyrnnou KpoBu




/lonosiHUTE cxemy nepesimBaHuS
NS pynn KpoBM




/ P e3yc-daktop (Rh - ¢pakTop)

= o6Hapy:eH B aputpoumTtax 85% niogert

» otcytctyety 15% niopert

= Ha pe3yc ¢aKTop B Nj1a3Me HeT roToBbIX aHTUTEN,
OHM 06pa3ylTCA Npyu NnepeMBaHUM KPOBM
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D
J OMPOChbI AJ11 NPOBEPKMU

[MoueMy KneTKkam ANA NpoLeccoB XU3HeAeATE/IbHOCTU He0OX0AMMaA KUAKas
cpepa?

HauyepTute cxemy coctaBa KpOBM, MCMNOJIb3ys C0BA; Naasma, HOPMEHHbIE
3/IEMEHTbI: SPUTPOLUTbI, IEMKOLMTbI, TPOMBOLUTHI

[py paHEHUM KOXXM KpOBOTEYEHME Yepe3 HEKOTOPOE BpeMA NpeKpallaeTca U
o6pa3yeTca Tpomo.

[MoyeMy OH KpacHOro LBeTa, BeAb 06pa3oBaBLIMMCA M3 (PHUOPUHOreHa (PMOBPUH
noJ AeMCTBMEM (DEPMEHTOB, BbI3BaHHbIX Pa3pyLUEHUEM TPOMBOLMTOB, 6€/bln?
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Cnacubo!

CyweHuyoBa Onbra HukonaesHa
yunTtenb 6MoNorum ruMHasmm Ne4
r. Benmkun Hosropopa



