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BBEJIEHUNE

Kucnorno-ocnoBnoe coctosiare (KOC) kpoBH U Ipyrux OMOIOTMYECKUX KHIKOCTEH -
OJIMH W3 Ba)XHBIX KOMIIOHEHTOB I'OMEOCTa3a OpraHM3Ma, XapaKTepU3YIOUIHICs KOHIIEHTpaIue
BOAOPOIHBIX HMOHOB H+, KOoTOpas 3aBUCAT OT COOTHOIIEHUS MEXJIYy BOJOPOAHBIMH U
TUIPOKCUIIBHBIMU MOHAM, MEXKIY KUCJIOTaMH M OCHOBaHUSAMHU. OHO ompesenseT CTaOMIbHOCTh
MIPOTEKAHUSI OCHOBHBIX (PU3MOJOTHYECKUX MPOLIECcCOB B opranusmMe. OCHOBHBIE OMOXUMHUYECKUE
pEeakluy B KIETKaX U B UX OKPY>KEHUH JTOCTUTAIOT MAaKCUMyMa IMPH OMpPEIEICHHBIX 3HAYCHUIX
akTUBHOM peakuuu cpenbl. Konnentpauus mona H+ [H+] momnepkuBaercs B O4YEHb Y3KOM
nuanasone (36-43 aMons/n, B cpeaaem 40 aMons/n wm 0,00004 mmone H+/m). Tlpu BeIXONIE 32
npenensl Hwke 10 u Beime 100 HMoib/m mporcxoauT HeoOpaTtumasi JeHaTypanus OeTKOBBIX
CTPYKTYyp ¢epMmeHToB. BHyTpuKIIeTouHas koHIeHTpanus [H+] B 4 pasza BbIllle BHEKJIETOYHOM.
KoHueHTpanuo BoIOpOIHEIX HOHOB XapakTepusyeT pH KpoBu, KOTOpHBIN KoeOaeTcs B peaenax
7,35-7,45.

1. MEXAHU3MBI ITOJAEPXXAHUA KOC

B mnpouecce merabonmusma o0pasyrorcs Kucible MpoaykTsl: 1) jmeryune — CO2 okono
15000 mmomb/cyT (0,13 mmonb/kr * mun-1); 2) Heneryuue - H+ oxomno 30-80 mmoins (1 Mmomns/
Kr* cyt-1); 3) MoouHas ¥ MUPOBUHOIPaHAas (U OKHCICHUU YIIIEBOAOB), cepHas, hocdopHasd,
MOYEBasi KUCIOTHI, aMUHOKHUCIIOTHI (TIPU OKUCICHUU OENKOB), B-OKCHMACIISIHAsI, alleTOYKCYyCHAs,
KHUPHBIE KUCIIOThI, KETOKUCIIOTHI (IIPU OKUCIICHUHU KUPOB).

Jnst cBoeil 3amuThl OT HUX U nozajaep:kanus nocrosiHecTBa KOC, opranusm HCHONB3yeT
CHCTEMBI OBICTPOTo pearupoBaHus — Oy(epHbIe CUCTEMbI U CUCTEMbI MEJUIEHHOTO pearupoBaHuUs
- (U3MONOrNYECKUE CUCTEMBI, CBSI3aHHBIE C JIE3MHTOKCUKAIIMEHN IPOMEKYTOUHBIX U BbIIEJICHHUEM
KOHEYHBIX NMPOJYKTOB OOMEHa.

OcHoBHbIMU Oy(epHBIMU cHcTEMaMU KpoBH sBJsitoTcs: 1) remorodunosast — KHb / HHb
(35-76% Oydepnoii emxoctn); 2) kapbonatHas — NaHCO3 / H2CO3 (13-35% OydepHoit
emkocTtHn); 3) OenkoBas — BoOenok / Ho6emok (7-10% OydepHoit emxoctn); 4) ¢ocdarnas —
NaHPO4 / NaH2PO4 (1-5% Oydepnoii emkocTH).

OHu mpencTaBieHbl B BHE CIa00H KHCIOTHI M COJIBIO 3TOW KHUCIOTHL. OCHOBHBIMU
OyepHbIME CHUCTEMaMH SIBISIOTCS: B KJIETKax — OenkoBas M (ocdarHas, BO BHEKICTOUHOM
IpocTpaHCTBe — KapOoHaTHas. ['eMorniobuHoBas OydepHasi cucTeMa akTHBHA KaK B KJIETOYHOM,

TaK 1 BO BHCKJICTOYHOM IIPOCTPAHCTBE.



BydepHbie cuctembl KpoBH, NpeACTaBiss TOJbKO 1/5 o0meir OydepHON eMKOCTH
opranmsma, npu aucrpecce He MoryT noxnepxkusatb KOC Ha HopManbHOM ypoBHe. IloaTomy
npu ucromeHUn OydepHbIx cucteM ansd nopzaepxkanHuss KOC HauMHAIOT aKTUBU3UPOBATHCS
(Gu3MOIOrHYECKUEe CHCTEMBl MEIJICHHOTO pearupoBaHusi: 1) serkue (yaajJeHHE WIM 3aJepiKKa
CO2); 2) mouku (Beimenenue H+ mmm HCO3- | peabcopbmus HCO3-); 3) mneuensn
(meiTpanuzanusi okucieHuem); 4) xemynouHo-kumednbld Tpakt — JKKT (Beimenenune H,
HCO3-) u ap.

B wucropudyeckom acnekre omeHky KOC ocymecTBmsuiM pasiM4yHbBIMH CHOCOOaMHU B
3aBHCUMOCTHU OT IPUMEHAEMBIX TEXHUYECKUX CPEACTB, TEXHOJIOTUN ¥ KOHLIEIIIUH.

ChHavasia ee mMpoBOIWJIM C TIOMOLIbIO ypaBHeHHs |enaepcona-I'eccensbaxa (Henderson-

Hasselbalch):):

pH = logKa + log Ka + logKa + log [H2 CO3]/[HCO3-]=6,1 +logKa + log 25,0/1,25.=6,1 +
1,3=

7,4

rae: logKa + log Ka - norapugm KoHCTaHTBI AMCCONMAIH YTOIBHOM KHcIoThI ipu 380C.

3atem parckuit yuenslit O. 3uraapa-Angepcon (SigKa + log aard-Andersen)
chopmynupoBan onepatuBHbIA MeTon KoHTpoiss KOC 1mupkynupyromeii KpoBU Ha OCHOBaHHH
onpenenenuss pH B mpobax KpoBH, HACBHIIIEHHBIX IBYMS KHCIOPOAHOYIIEKHUCIBIMU CMECSIMH
(o0bruno ¢ koHueHtpanuei CO2 oxono 4% u 8%) u akrtyanpHOro 3HadeHuss pH manHorO
oOpasma KpoBH.

K koHmy 50-X romoB mpoIIEANIETO CTOJETHs TJaBa LEHTPaJbHOM OOJIBHUYHOMN
nabopatropun B Komenrarene Ilom Actpyn (Paul Astrup) BBen B) BBeI B MPAKTHKY
osicTponelicTByromue pH-merper pupmer Radiometer, momyunBimme Ha3BaHue Astrup) BBEN B
MicroEgKa + log uip) BBen Bment (Mukpomeron Actpymna). OnpenenuB Tpu BenuduHsl pH B
OIHOH Mpo0Oe M MoCTpouB rpaduK Ha CHEeNHaTbHON HOMOTpaMMe 3uraapnaa-AHJaepceHa, MOKHO
MOJyYNUTh HWCTHHHYIO KOHIIGHTpAIMI0 aHHOHA Tuapokapbonara (AB) B mmasme kpoBu u
MPOM3BOAHBIE TOKa3aTenu: cymmy OydepHbix ocHoBanuii (BB), m30biTok ocHoBanuii (BE),
CTaHJapTHHINA OukapOoHart (SB).).

B 1954 1. amepukanckuii ¢pusuonor Puaapn Caoy (R. Snow) cooOmmn 0) cooOmwt o
CO37aHUM MOoJsporpadudeckoro ekTponaa mias mpsmoro usmeperus PCO2, koTopbelii ObLI
YCOBEpIIEHCTBOBAaH B 1958 1. aMepHKaHCKUM aHECTe3MOJOroM U UH¥)eHepoMm J[xoHoM

CesepunrxaycoM (J. SeveringKa + log h):ause). O. 3uraapn-Annepcer pazpabotan JIpyryro



JIMHEITHYI0O HOMOTpaMMy, C MOMOIIBIO KOTOpOH, mpoBens npsmoe omnpexaenenue pH u PCO2,
MOKHO omnpeaenuTs nokasarenu KOC. B panpHelinieMm, MCHONb3ys KOMIBIOTEPHYIO TEXHHUKY,
MOXKHO ObUTO monyuuTh mnokazarenu KOC, MCKIIOUMB HE TOJIBKO SKBHIMOPUPOBAHHE KpPOBU
STaJIOHHBIMU Ia30BBIMU CMECSMHU, HO U HOMOTPaMMBI.

B 1956 r. amepukanckuii omoxumuk u ¢usnonor JI.C. Kmapk (L. Clark)) paspaboran
nossiporpaduueckuii anekrpoxn ans onpeneneHus PO2. K 1960 r. nosBuinch nepBbie TpuOOpbI
JUISl KIIMHUYECKOTO0 MOHUTOpUHTa ra3oB kposu 1 KOC.

B 70-e roapl BHEAPEHBI B IIPAKTHKY ONTOAHBIE TEXHOJIOIMM MU3MEPEHHUS M PETUCTpaLuu
pH, PCO2 u PO2. Bricokas TOYHOCTh U3MEPEHUS M HEOOJBIION AUAMETP JaTdyrKa MO3BOJISIIA
BBOJIMTH €r0 B COCYAMCTOE PyCIIO | MOJy4aTh HempepbiBHYI0 HHPopmatmio o KOC.

B navane 80-x rogoB Ilutep Crroapt (P.A. Stew) cooOurun oart) omyOIMKOBall HOBYIO
xonuenmmio KOC ¢ wu3noxeHuneM (pU3MKO-XMMHUYECKOTO Moaxona K ero ¢usuonoruud. OHa
MPEINOYTUTENbHA B COBPEMEHHOM KIMHUYECKOH (PU3HONOrHH, TaK KaK HU U30BITOK OCHOBAaHUH,
HU KOHIIGHTpalus OukapOoHara B Iuia3Me KpOBH, B TOM YHMCIIE U CTAHIAAPTHOTO, HE BCETa MOTYT
0o0bsicauth nipupony Hapymennit KOC y 6ompHOro. Konnenmust Ctroapra mMo3BOJSET BBIIBUTH
npuyrHbl MHOTHX paccTtpoiictB KOC u Oonee panuMoHAaNbHO MOAOMTH K HMX YCTPaHEHHIO.
CornacHO 3TOW KOHIIETIIUH, BCE BOJAHBIC PACTBOPHI B OpraHU3ME YeJIOBEKA MPECTABIISIOT CO00M
HeucToulaemslii uctouHuk H+. B aTux pactBopax [H+] ompenensercs aucconumanueil Boasl Ha
H+ u OH- wuonbl. [laHHBII mporecc MPOMCXOAUT B COOTBETCTBHH C 3aKOHAMH (DU3HUECKOU
XUMHHU: IEKTPOHENTPAIbHOCTHIO (CyMMa BCEX MOJOKUTEIBHO 3apSKEHHBIX HOHOB paBHA CyMMe
OTPHUIATEIBHO 3apsHKEHHBIX HOHOB) M COXPAHEHHIO Macc (KOJIMYECTBO BEIIECTBA B JaHHOM
pacTBope OCTaeTCsl MOCTOSHHBIM, €CJIM OHO He 00aBISIEeTCs WM MPOU3BOTUTCS, HE ynaseTcs
WJTU pa3pylIaeTcs).

B HOpMe B I1a3Mme CcyliecTByeT paBHOBecue Mex 1y karnoHamu (Na+, K+, Cat++, MgKa +
log ++) u anmonamu (Cl -, HCO3-, Genku, ocrarounbie aHnoHbl). OHO paBHO 153 MMonb/1 1
npezcTasieHo B auarpamme [amo6ma. [Ipu ucromennn OukapOOHATHBIX Oy(QepHBIX OCHOBAHUM
X MECTO 3aHUMAIOT OpPraHHYECKHE KHCJIOTHI, B PE3YyJIbTaTe YEro CO37aeTcsi HECOOTBETCTBUE
Mexay koHneHtpanueit Na+ u cymmoit HCO3- u Cl-. [osiBrsieTcss Tak Ha3bIBaeMbIii aHHOHHBIN
unrepsai (AW). B Hopme oH coctaBnser 12.4 MMOB/II.

CymHocTte mnoaxoxa CTroapTa 3akiloyaeTcss B TOM, UYTO B INIa3ME€ BEJIMYMHA
KOHIIEHTpaIuu HoHOB Bojopona (hopmupoBanne KOC) 3aBucUT OT 3-X NEepeMEHHBIX BEIUYHUH:
a) PCU -pa3Huilbl KOHIIEHTPAIIMU CHJIBHBIX MOHOB (MEXIy CyMMO# KoHueHTpauuu Nat+, K+,

Cat+, MgKa + log ++ ¢ omnoit croponsl, u Cl- + makrar, ¢ npyroii); 6) PaCO2; B) Aobmr —



oOmmell KOHIEHTpaluu HeauccouuupoBaHHbIX (AH+). m auccommmpoBaHHBIX (A-) caaObIX
KHUCJIOT.

Conepxxanne H+ m HCO3- mensiercss Juilb NMpPU M3MEHEHWH OIHOTO M3 ATHUX TpeX
nokazateneid. [loaromy ams TOro 4toObl y3HATh, KaKk OpraHu3M perynupyer pH, HeoOxomumo
MIPEJICTABIIATh, YeM OOYCIIOBJIEH UX CIIBUT.

Hanpumep, y 60TBHOTO CO CTEHO30M MPUBPATHUKA BCIEACTBHE MOTEPH C KEITYIOIHBIM
comepxxumbiM cosistHOM KucioTel (HCI) pa3BuBaeTCsi TUIOXJIOPEMHYECKUN METa0OINYeCKUi
aJKaJo3 MHOTAA C BBIPAXKEHHOM KJIMHMYECKOW cumnTomaTukou. YeBenmuenue PCU nmpoucxomut
BCJIE/ICTBHE MOTEPU TAKOTO CUJIBLHOTO aHnoHa Kak Cl-, 6e3 3HauMMoii MoTepu CUIBLHOTO KaTHOHA.
Korna non Bogopoaa tepsiercs kak Boga (HOH), a ne xak HCI-, usmenenuii 8 PCU we Oyner, u
no3roMy He wusMeHuThes [H+]. Jlnsg xoppekuuum ankano3a MNPEeAnOYTUTEILHO BBEACHUE
XJIOPUCTO-BOJIOPOIHOM KHUCIIOTH B pacTBope. Ha oHe ankamo3a OoyblIoe KOJIUYECTBO Kaus
MEPEXOAUT B KJIETKH, OCTaBIIsIsl 3HAaUMTENbHYI0 dacTh Cl- B maa3mMe KpOBH, YTO MPHUBOAMUT K
3HaunTenbHoMy cHukeHuto PCU. PactBop Punrep-nmakrara Gonee ¢usnonoruueH, yem 0,9%
NacCl, tak kak PCH ux cooTBeTCTBEeHHO paBHBI 28 1 0 MIKB/JI.

2. METOOAUKA 3ABOPA KPOBU JJId UCCIEJOBAHHUA KOC U
XAPAKTEPU3YIOUIUE EI'O [TOKA3ATEJIN

KpoBp pomxHa 3a0uparbcsi W3 apTEepUU MpPU OILEHKE Tra3000MeHa B JIETKUX U
JOTIOJTHUTEIHPHO M3 BEHBI - B CIIy4ae HaJW4Usl HAPYIICHHS TPAHCIIOPTA T'a30B KPOBBIO MU (WUIIN)
TKaHEBOTO razooOMeHa. Mrma u mmpuil ajs 3a0opa KpoBH JOKHBI OBITh TeMAPHHU3UPOBAHBI, HE
JOJDKHO OBITh KOHTaKTa KPOBH C BO3AyXOoM. KpoOBb MOJDKHBI HCCJIENOBaTh Cpasy K€ IOcie
3abopa. Eciu 3T0 HEBO3MOXKHO, OHA JIOJKHA TIOMENIAThCS B JICNSHYIO BOAY M HCCIENIOBaTh €€
HYXHO HE TI03%e, 4yeM 4yepe3 30 MuH.

Hns ouenku KOC yaiiie Bcero HCOIb3YIOT CIEAYIONNE TOKA3aTEeNu:

pH - 2T0 0OpaTHBI necSITHYHBINA JorapudM KOHIICHTPAIIMH BOIOPOIAHBIX MOHOB. DTOT
MoKa3arellb M3MEHSAETCS MPU HAJIWYUU JIEKOMIEHCUpOBaHHBIX HapymieHuit KOC u moxer
CBHJICTEIILCTBOBATh TOJBKO O CJBHTax B CTOPOHY alua03a WIM ankano3a. B Hopme pHa
HaxoauTcs B mpenenax 7,35-7,45; pHv 7,32-7,42; pH BuyTtpuxietounsii = 6,8-7,0. ['panuiist
kosiebanuii pHa, cOBMeCTUMBIE ¢ KU3HBIO - 6,8-8,0.

BEecf — n30bITOK WM ASPUITUT OCHOBAHMIA, T.€. pacueTHOE KoaudecTBo Mmoiabr HCO3-,
KOTOPO€ HEOOXOAMMO BBECTH B KaXKJIbIH JIUTP BHEKJICTOUHOHN >KMIKOCTH WJIM BBITECHUTH U3 HEe

kucnoroit A HopManuzauu KOC. Otor komnoHeHT KOC cBUAETENBCTBYET O HEJIBIXATEIbHBIX



HapymeHusax KOC uim 0 KOMIIEHCAaTOPHBIX U3MEHEHUAX €0 MPH JbIXaTEIbHbIX PaCCTPOUCTBAX.
B nopme BEect =+ 2,3 MM/n1. Ilpenens! konebaHuii, COBMECTUMBIE C KU3HBIO, + 1 SMM/I.

PaCO2 (PvCO2) - nwixatenpHblii KOMIOHEHT KOC, CBHAETENBCTBYET O IBIXATECIIBHBIX
Hapymenusx KOC uim 0 KOMIIEHCAaTOPHBIX U3MEHEHHUSX ITOTO TOKa3aTens P HelbIXaTelbHBIX
pacctpoiicTBax. B HOpMe 3TOT moka3areisib B apTepUajbHOW KPOBU COCTABIAET 35-45 MM PT. CT.
(4,7-6,0 xI1a), mpu cOBMECTUMBIX C KU3HBIO Konebanusimu ot 10 mo 150 mm prt. ct. (1,3 - 20,3
klla). Ymenbmenue PaCO2 menee 35 MM PT. CT. CBUIETEIBCTBYET O THIIOKAITHUM BCIICIACTBUE
TUTEPBEHTUIISIIIAK, KOTOPAsi IPUBOAUT K JBIXaTEIHbHOMY alKaio3y.

Veenuuenne PaCO2 Bpime 45 MM pT. CT. HAOIIOMAETCs] TPU TUMOBEHTUIISIIUN, THIIEPKAITHUS
MPUBOAMT K JIBIXaTeITLHOMY aluI03Yy.

BB — koH1eHTpanus ocHOBaHUN Beex OydepHBIX cucTeM KpoBH (B HopMe — 40-60 MM/m).

SB). — crannapTHbeli OMKapOOHAT — KOHIIGHTpalMs aHHOHA THApOoKapOOHaTa B ILIa3Me
kpoBH npu 100% HachIIIEeHUH TeMOITIO0MHA TaHHOM MTPOOKI KPOBU KUCIOPOAOM, TEMIIEpAType ee
380C u nampsikenuun CO2 B Heit 40 mm pr. cT. (5.32 kPa). DroT mokazarenb IMO3BOJISET
nuddepeHpoBaTh AbIXaTeNIbHBIE U HENbIXaTeIbHbIE paccTpoiicTBa. OH B HOpMe paBeH 20-27
(cpenn. 24) MM/

AB — uctunnsie 6ukapooHatsl, conepxkanne HCO3- B mnasme kposu (19-23 MM/i).

TCO2 — o6mas yrekuciora kposu (10,5-13,0 MM/m).

B Hacrosmee Bpems, ucxoas u3 konHuenuuun KOC Crroapra M umes COBpPEMEHHBIE
razoaHajgu3aTopbl, Juisi 0Oojiee TOYHOTO OMpEeAeiIeHUs MPUYMHBI U TATOreHe3a HapylleHUH
1[e71eco00pa3Ho Hapsly ¢ KIMHUYECKUMHU IaHHBIMU OMpeAensiTh creneHb uiMenenuss PCH,
PaCO2 u Aobmr.

PCH y 3pmopoBbix moneil coctaBiser 40-42 MMonb/T M €€ MOXHO Y3HaThb IpHU
ynpouieaHoM pacuete: PCHU= [Na+] - [Cl-]. Camxenue 10 30 MMOIB/I CBHIETENBCTBYET O
Pa3BUTHUM HEJBIXaTEIBHOTO alyi03a, a yBenudyeHue Oosnee 50 MMONB/T — O HEOBIXaTeIbHOM
caBure B cTopoHy ankanosa. CymecTtByer crporas koppensius mexay PCU u BE B kpoBu
nareaTos OPUT.

KonnenTparust auccounuupoBaHHBIX CHa0BIX KUCIOT (A-), TPENCTaBICHHBIX B IUIa3Me

KpoBH ee Oenkamu 1 (pocaramu, mensiercs ¢ uameHenneM PCHU, PCO2 u Ao6.

3. HAPYHIEHH A KOC, UX [TPOPMIIAKTUKA 1 KOPPEKLINA

Pasznuyaror nBa Buna Hapymenuit KOC (ta6m.1): HeapIxarenbHbIe (alM103 WIH alKaIo3 —

MaTOJIOTMYECKOEe COCTOSIHUE MPU KOTOPOM NEPBUYHO YBEIMYUBACTCS NePUIUT WM U3OBITOK



OCHOBAHUWH, YTO MPUBOAWT K m3MeHeHuto mokazatenst BEecf m pH B cTopony anumemun wmm
aJIKaJEMUH) U JbIXaTelIbHbIC (ALKM03 WU aJKajl03 C MEPBUYHBIM YBEIMUYCHUEM WM CHUKCHUEM
PaCO2). Ilpu mmarnoctuke Hapymenunii KOC HeoOXoauMO OIEHHWBAaTh CTEMEHb TSIKECTH
paccTpOKCTB U KOMIIEHCATOPHBIX U3MEHEHU .

MoryT 06bITh Ooniee cnmokubie HapymieHuss KOC: ogHOHampaBieHHbIE (IbIXaTEIbHBIA U
HEJbIXaTeJNbHbIM alUA03 WM aJKallio3) U pa3HOHANpaBJIEHHbIE, MPOTUBOIMOJIOXKHBIE
(IpIXaTeNnbHBIM alUa03 U HEJbIXaTeIbHBINA allkalio3, JbIXaTelbHBIA allkallo3 U HeIbIXaTelbHBbIH
anuao3). B uX AMarHocTMKe BaKHOE 3HAYEHUE HMEIOT 3HAHME aHaMHe3a U CYUIHOCTH
MaTOJIOTUYECKOTO TIpoliecca, KIMHUKAa 3aboseBaHuss B comoctaBieHnn ¢ naHHbiMa KOC,
BOJIHORJIEKTPOJIMTHOTO OOMEHA U MOKa3aTeNs MU Ta3000MeHa.

[Ipodpunaktuka nHapymenuit KOC Bo Bpems aHECTe3WM W HMHTCHCHBHON Teparmuu
OCYIIECTBIIICTCS MOAIEPKAHUEM a/ICKBAaTHOTO KpOBooOpateHus (00ero 1 MUKPOIUPKYJIISIIAN )
Y BEHTWISIIUU JIeTKuX B pexume HopmoBeHTW iU (FetCO2 = 4,9 — 6,4 06%), obecnieueHuem
nocrtatroyHoi okcureHauuu (SaO02 = 94-100 00%), mpeaynpexaeHHEM HapylIeHUR
MeTadoan3ma.

WuTencuBHas tepanus OonbHBIX ¢ Hapymenuem KOC nomxHa, Tpexie BCero,
npeAycMarpuBaTh ycTpaHeHHE (GYHKIHMOHAIBHBIX M METa0OJIMYEeCKUX pacCTPOUCTB Kak
MIPOSIBJICHUI OCHOBHOTO 3a00JIeBaHUsI, YCTPAaHEHHE KPUTUUYECKOTO COCTOsHUS. [Ipu oTcyTCcTBUU

addexTa u THKENbIX HapymeHus X, mpoBoauTcs koppekuus KOC.

Tabmuna 1
Xapaktep Hapymenuii KOC
Hapymenuss KOC [Toxazarenu KOC
p) BBen BH PaCO2 BEecf
HenpixarenbHbIl augo3:
MEPEHHBIN
YMEP 25--52
BBIPAJKEHHBIN
-5.3--7.5
TSYKEIIBIN:
-7.6 u <
JEKOMIIEHCUPOBaHHbBIN 790 40 76
YaCTHUYHO
KOMITEHCHPOBaHHBIH 721-7.29 34-28 -1.6
KOMITEHCHPOBaHHBIH 7.35 20 -7.6




HeapixarenbHbll ankaios:
MEPEHHBIN
YMEP 12.5-46.5
BBIPAKCHHBIN
+6.6 - +12
TSKEIIbIN: T us
JIEKOMITIEHCUPOBAHHBIN 759 40 o1
YaCTUYHO
KOMITEHCHPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITEHCUPOBAHHBIN 7.45 60 +12.1
HenpixaTenbHBIN allkajios:
MEpPEHHBII
yMEp 12.5-46.5
BBIPAKCHHBIN
+6.6 - +12
TSKEIIBIN: 2w
JIEKOMITIEHCUPOBAHHbBIN 759 40 1121
YaCTUYHO
KOMIIEHCHPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMIIEHCUPOBAHHBIN 7.45 60 +12.1
JIpIXaTenbHbIN alugo03:
MEpPEHHBIN
YMEP 46-50
BbIPAKCHHBIN 51-60
TSDKCITBIH 6lu>
JIEKOMIIEHCUPOBAHHbBIN 790 790 61
YaCTUYHO
KOMIIEHCHPOBAHHBII 7.29-7.21 7.29-7.21 61
KOMIICHCUPOBAHHBIN 7.35 7.35 61
JIpIXaTeabHBIN aaKano3:
MEpPEHHBIN
YMEP 34-28
BBIPAKCHHBIN
27-20
TSKEJTBIN:
19u<
JIEKOMITEHCUPOBaHHBIN 759 93 19
YaCTHUYHO
KOMITEHCHPOBAHHBIA 7.53-7.49 -2.5--52 19
KOMIIEHCHUPOBAHHBII 7.45 -7.5 19

A1uI03 HEIBIXaTeNbHBIM MOXKET OBITh META0O0MMYECKUM, BBIACIUTEIBHBIM H
sk3oreHHbIM. OH Xapakrepusyercs cHwkeHneM HCO3- u Bo3pacTtaHueMm neuiuTa OCHOBAHUN
(B).ecf > - 2,3 MM/n). JlaHHbI BHUJA amuao3a MOXKET OBITh BCJIACACTBHE: 1) BBITCCHCHHS

(TuTpanuu) OukapOoHaTa pa3IMYHBIMU SHJIOTCHHBIMHU OPTraHUYECKUMH KHCIIOTaMH, HaIpUMeEp,



KETOKUCJIOTaMH TpU JaualdeTe, ajJKOrojau3Me WU TOJOAaHUHM, MOJIOYHOM KHCIOTOH MpHU
runokcuy; 2) ymensineHust HCO3- B opranusme (auapesi, pUCTYNbI KUIIEYHHKA U SKEITYHOTO
Iy3bIpsi, I3BEHHBIN KOJIUT, XpOHUYECKAs MMOYEYHas HEAOCTaTOYHOCTh, IPUEM COJITHOM KHCIIOTHI
U XJIOpU/Ia AMMOHHMS), YTO TPUBOJHUT K YMEHBIICHUIO KAaTHOHOAHWOHHOTO rpaguenta [(Nat+ + K
+) _ (Cl- + HCO3-)] x ypoBHio meHee 12 MM/x (B HOpMme = 20); 3) MOCTYIICHUST HEJIETy4YHX
KHCJIBIX BEIHIECTB (OTpaBJIICHHE OHK30I€HHBIMH KHCIOTaMH: CalWLMJIATaMU, METaHOJIOM,
STUJICHIIIMKOJIEM).

[Ipu pa3BUTHUM HEABIXATEIBHOTO alUA03a BKJIIOYAIOTCS KOMIICHCATOPHBIE MEXaHU3MBI.
CunpHas KUCIIOTa MpPH peakuuu ¢ OMKapOOHATOM MEepeXOAuT B ciIalyi0 YTOJbHYIO KHUCIOTY.
VYronpHast KUCIOTA BO30YX/IaeT AbIXaTeIbHbIM LIEHTP U MPOLYKTHI €€ TUCCOIMALNU BBIBOISATCS
nerkumu (CO2) u moukamu (H20). [Ipu oTCyTCTBHMM TATONOTHMU CO CTOPOHBI TMOYEK OOIIas
skckperus H+ u cunres HCO3moryT yBenuuutbes B 10 pas.

[lo MHeHHMIO MHOTHX WHCClefoBaTeNnel, Mpu MeTa0OJUYEeCKOM alua03e 00s3aTeabHO
UMeeTcs aHMOHHOE HECOOTBETCTBHE, BO3HMKACT aHMOHHBIA MHTEPBAJ MEXAY KOHIICHTpauuein

karnoHa Na+ u cymmoit annonoB Cl-, HCO3-. Ero moxxHO onpenenuth no popmye:

AU = Na+mn — (Cl-ut + HCO3-).

B Hopme AU (anmoHHBIN MHTEpBa) paBeH 12+4 MM/i. [1pu HeapIxaTensHOM aruao3e (3a
UCKJTIOYCHHEM COJISTHOKUCIIOT0) AW yBenmnumMBaeTcsl BCIEICTBHE HCIOIB30BaHUS Oy(epHBIX
CUCTEM KPOBU ISl HEUTpAIU3aIlui KUCIBIX TPOAYKTOB.

[Ipu HenpIxaTeIbHOM alKA03€ pa3BUBAIOTCS CIEAYIONIHE NaTOPU3UOJIIOTHYECKUE
peakuu: yBeJIMuYeHUEe conepkaHuss H+ B KileTkax M pa3BUTHE BHYTPHUKIETOYHOIO allya03a,
KOMIIEHCATOPHOW THMIEPBEHTWISILIMY, MOBBILIEHHOE yhaneHue H+ moukamum (nmpu pH < 7,25
peakiys MOYM CTaHOBUTCS KHCIIOM), yacTas pBoTta (ynaneHue H+ ¢ sxeny1ouyHbIM COIEPKUMBIM),
CMEIIIEHNE KPUBOM IMCCOLIMALMM OKCUIeMOITIOOMHA BIPABO C OOJIETYEHUEM OTAAYM TKAHSIM
KHCIIOpOJa, KaTaboJIM3M M pachaj KJIEeTOK, Bbixod K+ M3 KIEeTOK M MOBBIIIEHHE €ro B KPOBH,
aKTHBALlMSl CUMIIATO-3/IPEHANIOBOM CHCTEMBI M BBIOPOC KaTE€XOJAMHHOB C TMOCIEIYIOIIUM
HapyuieHueM (QyHKIIUH CepAeYHO-COCYIUCTON CUCTEMBI.

KnuHnuecky HeIbIXaTeIbHBIA alli103 MOXKET MPOSBIATHCS HapyIIEHUEM IeMOJUHAMUKU
U MUKPOLMPKYJISLHUH, Yy4YallleHUEM JAbIXaHUs, TUIEPTEPMHUEH, OJIUTypUEH WIM aHypHUEH,
aJlMHaMHEN.

JInarHoCTUKYy HEIBIXaTEJbHOIO alu03a OCYIIECTBIAIOT Ha OCHOBAaHHUM JaHHBIX

aHamMHe3a, KIIMHUYeCKOW KapTuHbl U JaboparopHeix uccnenoanuii KOC (BE < - 2.5; AB < 19,



BB <40, SB). < 20, pH < 7,35). Yarmie Bcero pa3BuBaeTCsi METa0OJINYECKHUI alli103 BCICIACTBUE
HAKOILJICHUS B OpraHu3Me MPOAYKTOB OOMEHa. PaznudaroT mpu 3TOM JIaKTaT amu03 2-X TUIIOB:
tuna A (Ki1accuueckuil) y OONBHBIX C TOHW)XCHHOW mepdy3uell TKaHEH M BBIPAKCHHOU
TUNOKcHel U Tuma B, y O0MBHBIX C BRIPAXKEHHBIMH META00OIUYECKUMU HAPyIIEHUSIMU (CaxapHbBIH
nuadeT, nHPEKIIMOHHBIC 0O0JIe3HHU, TTOYEYHO-TICYCHOYHAsT HEJOCTATOYHOCTh M TIP.) U HEKOTOPBIX
OTPaBJICHUAX (CATUIUIATAMH, STUIICHIIIUKOJIEM, METaHOJIOM, aHTU(PHU30M U JIp.).

JlakTaT — CHUIBHBIA MOH, TP HOpMaJIbHOM pH OH MOJHOCTBIO AUCCOIMUPOBAH, TaK Kak
OpraHu3M OBICTPO €ro MPOAYLUPYET W MOMIOMIAeT. ¥ OONBHBIX, HAXOMAIIUXCS B KPUTHUECKOM
COCTOSIHMH, YPOBEHb TUIEPJIaTaTEMUU 3HAUUTEIbHO BBIIIE, YEM YPOBEHb allU103a.

JlakTar MoxeT ObITH MOBHIIIEH (Oonee 2-4 MM/n), a [H+] HeT. D10 00BSICHSIETCS TEM, YTO
MpU WHTEHCUBHOW Tepamuu K IUla3Me J00aBisieTcsl HE MOJIOYHAs KHUCIIOTa, a COJb CHIIBHOMN
KHCIIOTHI: CHIIbHBIN KaTOH Na+ BMeCTe C CHIIBHBIM JIAKTaTHBIM aHUOHOM. JIakrar motrpebnsercs
MO/l BIIUSTHUEM KIJIETOYHOTO MeTaboin3Ma M ocTaromuiicss moH Harpus nossimaer PCU. Ilpu
HOPMAJIbHOM CHUCTEMHOM MeTabosiu3Me CYTOYHBIM 00opoT siakrata paBeH 1500-4500 mmounb.
Bropoii mMexanusm koppekuun PCU u Hopmamuzaumu pH npu rumepiaktaTeMUd — 3TO
nepemenieHue cuibHOro annoHa Cl- w3 mnasmel KpoBU B KiIeTKH. OCHOBHBIM HCTOYHHKOM
JIaKTaTa SIBJSIOTCS JIETKHUE, 0COOCHHO TP OCTPOM JIETOYHOM ToBpexaeHuH. [1o Muennio N.P.
Day u coasr. (1996), runepinakraremMusi NpHU CENCHUCE BO3HHMKAET CKOpEE BCIIEICTBUE
MOBBIIIEHHOTO a3pOOHOr0 MeTaboaM3Ma, YeM TKAaHEBOW TMIOKCHM WM YTHETEHHUS aKTUBHOCTHU
MUPYBaTIETHUIPOTEHA3BI.

[Ipu nuarHocTHUKe anya03a BaXXHO OMPENEIUTh NMPUYHUHY, CTETIEHb TSXKECTH MEPBHYHBIX
HapylIeHW ¥ KOMIIGHCATOPHBIX HW3MeHeHuid. KomumdecTBeHHOe mpeobrananne mudpoBbIX
3HAYEHUN MEePBUYHBIX HAPYyIIEHUH HaJ KOMIEHCATOPHBIMU U3MEHEHUSIMU MO3BOJISET MPABUIIBHO
ouenuts KOC.

WuTeHcuBHas Tepamnusi O0JbHBIX C HEABIXAaTEIbHBIM alli1030M J0JKHA MTPeyCcMaTpUBAaTh
MaTOreHEeTUYECKOe JieueHne OONBHOTO, YCTpaHEHWE MPHUYMHBI, BBI3BABIICH pPa3BUTHE alH103a
(mpu yCmientHOM JICYCHHH OPTaHWUYECKHUE KHCJIOTHI MOCTEIICHHO METa0OIM3UPYIOTCS | (W)
AKCKPETUPYIOTCS, allM103 UCUE3aeT).

Ecnu npuumHy He ymaercs YCTpaHUTb, TSDKEIBIH alnMa03 HYXHO KOPPUTHPOBATH
BBeZIecHHeM ocHoBaHwmii: 4,2% wunu 8,4 % pactBopa HaTpus ruapokapOonara (B 1 mu pactBopa 1
MM ocHoBanwuii), unu nakrara Harpus (B 1 mu 11 % pactBopa 1 MM ocHoBanuit), wnu 3,6%
pactBopa Tpucamuna, THAM (B 1 mn 3,6% pactBopa conepsxurcs 0,3 MM ocHoBanmif). Pacuer

J103bl OCHOBAHUS MTPOU3BOAT 1O (popMyIie:



JbC =F * macca tena (xr) * ABeecf,

rae: JIBC - nepurut OydepHbIx cructeM, MM OCHOBaHMIA,

F — 00beM BHEKJIETOYHOM KUAKOCTH, JI/KT, OH paseH 0,2;

ABEect — pa3nuiia Mmexay MCTUHHBIM U HOpMaJbHBIM 3HaueHHeM BE.

He cnenyer nedunut ocHOBaHMH KOPPUTHMPOBAaTh MOJHOCTHIO. Ecnmu mpuumHa amumosa
onpejesieHa U MOXET ObIThb KOHTPOJIMpyeMa, TO BO BBEJICHHMM OCHOBAaHMHA HEpPEIKO HeT
HEOOXOIMMOCTH.

Cpok rogHoCTH HaTpus ruapokapOoHara - 1-3 cyTok, a npu 1o0aBieHUH cTabuiIM3aTropa
(0,3 mn Tpunona b Ha 1 M ruppokapbonara) oH yBemwumBaercsi Ao 30 cyr. Harpwuit
rujpokapOoHaT aeiictByer ObicTpo. Ilpum ero mpuMeHeHMM CledyeT yYWThIBaTh YBEJIWYEHUE
obpazoBarust CO2 1 HEOOXOTUMOCTh JJOCTATOYHOW BEHTHIISAIIUU JIETKUX, & TAK)KE BO3MOXKHOCTH
Pa3BUTHSI TUIEPOCMOJISUIBHOIO COCTOSIHUSL € TOCJIEAYIOUIMM pPa3BUTHEM CEpPAEYHOCOCYAMCTON
HEJ0CTaTOYHOCTH.

ITpu ncrnonb30BaHUM JaKTaTa HATpPUA (JIAKTACcOJIa) IPOMCXOIUT €r0 METa00IU3M B ITEUEHU
¢ 00pa30oBaHMEM TIUKOT€HA, MO3TOMY NPH HapyIIEHUsIX (QYHKIWHU TEYCHN OH IMPOTHBOIOKA3aH.
Kpome Toro, BO3HMKaeT JakTalMJEMMs, YTO OTPAHUYMBAET €ro NPUMEHEHHUE IPH TKaHEBOM
TUIOKCHH.

TpucaMuH OKa3bIBaeT BBIPAKECHHOE AMYPETHUECKOE NEeHCTBHE, BBIJENSAETCS MOYKAMU.
Hcnonb30BaTh €ro MOXKHO TOJBKO IPU COXPAHHOM MX (DYHKITHH.

AJKano3 HeIbIXaTelbHBIM BO3HUKAET MpHu moBbiieHuu cootHomeHuss HCO3-/PaCO2 3a
cuet yBenmmuenns HCO3-. On MoxeT ObITh BeiieAcTBUE: 1) M30BITOYHOTO BBEACHHS Oy(pepHBIX
OCHOBaHMH WM TepenuBaHMs OOJBIIOTO KOJUYECTBA LUTPATHOM KpoOBM (LUMTpaT B IE€YEHU
MpeBpamaeTcss B HATpPHUs JIAKTar); 2) MOBBINEHUS 00pa3oBaHHMs OMKapOOHATOB B TOYKAX M
KEITYIOYHO-KHUIIIEYHOM TPAKTe MM OTHOCHUTEJIHOTO MOBBIIICHUS UX COEPKaHMsI IPU OOJIBLINX
norepsax H+ u xmopumoB (HeykpoTuMasi pBOTa, nuapes); 3) AeuuuTa Kajaus Mpu OOJBIION
[IOTEPHU €ro WIW OTPAHWYEHHOIO IOCTYIUIEHHsI €ro; 4) JUIMTENbHOT0O U OECKOHTPOJIBHOIO
BBEJCHUS JUYPETHKOB, NPHUBOASILEIO K YCWJICHHOMY BBIBEACHMIO M3 OpraHu3Ma Kajaus U
XJIOPU/IOB.

[Ipu ankamo3e HEIBIXaTEIbHOM BO3HHMKAIOT CIEAYIOIHE MNaTO(PU3HOIOTHIECKUE
nu3MeHeHHus: 1) BBIXOJ Kallusl U3 KIETOK M MOoCTyIuieHHe B HUX H+ ¢ mocnemyromum pa3ButHeM
BHYTPUKJIETOUHOTO allM/103a; 2) YBEJIMYMBAETCS BBIJCICHUS Kalusl II0YKaMH, pa3BUTHE

TUMOKAIMEMHH C TOCIEAYIOIMM HapylIeHHWeM pHUTMa cepaua; 3) TUNOBEHTWISIUS; 4)



CMEIlIEHHE KPHUBOW AMCCOIMAIMKM BJIEBO C 3aTPyAHEHHEM OTIa4d KHCIOpojaa TKaHsIM; 5)
pa3BHUTHE APaTOKCAIBHON alluypHH.

Knuanyeckn anmao3 HeIbIXaTeNbHBIM MPOSBISAETCS THIOBOJIEMHUEH, THUIOKAIUEMUEH,
MONIMypUEH, MBIIMIEYHON CcIab0CThI0, MHOTAA BO3HUKAIOT CYJOPOTH BCIEACTBHE CBSI3BIBAHUS
Ca2+ 6enkamu.

JInarHOCTUKY HEIBIXaTeIbHOTO alKalio3a OCYIIECTBISIOT Ha OCHOBAHUHU JAHHBIX
aHaMHe3a, KIIMHUYECKOW KapTUHBI U JaboparopHbix ucciaeaopanuii (BE > +3,0 mM/n, HCO3- >
25 mM/n. PaCO2 > 46 mm pt. cT. pH > 7.46), BOTHOAIIEKTPOTUTHOTO OanaHca (TUMIOKaTUEMus,
THUTIOXJIOPEMUS).

NuTeHcuBHas Tepanus OONBHBIX C HEABIXAaTEIbHBIM aJKaJO30M JOJKHA
MpeycMaTpuBarh: 1) maToreHeTH4Yeckoe JieueHne 00JIbHOT0, YCTpaHEHUE MPUYHHBI, BHI3BaBIIECH
pa3BUTHE aJIKal03a; 2) yCTPAHEHUE HAPYIICHUH TeMOJUHAMUKY; 3) KOPPEKLUIO THIIOKATUEMUH,
TUIOMOXJIOPEMUH; 4) KOPPEKIHIO TSKEJIOro JAeKOMIEHCHPOBAHHOTO ajkKalo3a C
ucnoap3oBanueM cosssHol kuciotsl (0,05-0,1 N pacTtBop BBOAAT B IIEHTpajbHBIE BEHBI C
MaKCHUMaJIbHOU CKOpPOCThIO BBeAeHUs 0,25 MM wmm 2,5 mi - 0,1 N pacTBop / KT Macchl Teja B 4,
HO He Oosee 100 MM B cytku) mnu 100-150 mun 0,9% pacTBopa Xiopuna aMMOHHUS (B CYTKH
BBOUTH He Oosiee 250-300 MM H+ ). MoxkHo Takke mpuMeHuTh auakapd (0,250,5 r uepes por),

KOTOpBIN crmocoOcTByer 3anepkke CO2 B kpoBu. [lng pacdera HCHONB3YIOT CIEAYIOIIYIO

bopmyiy:

M xoppurupyroiero pacrsopa = F * macca tena (kr) * ABEect.

A1muno3 ApIxaTelnbHBIA BO3HHMKaeT Npu Bo3pacTanuu PaCO2 BciencTBue HapylIeHHOM
aJIbBEONIIPHON BeHTWISIIIMU. OH BBI3BIBAET KOMIIEHCATOPHOE MOBBIIMICHHE BBHIPAOOTKH HATPUS
OukapOoOHaTa B SPUTPOIUTAX M KIETKAX IMOYECYHBIX KaHAJIBIIEB, YCUIMBAETCS BhIAeIcHHE H+ u
XJIOPUJIOB TIOYKAMH, KpHUBas JUCCOIMAIIMU CMEIIAeTCA BIPAaBO C OOJIETYEHHEM OTAauu
KHCJIOPOJIa TKAHSIM.

Kinuanueckn ApIxaTembHBIN alua03 MPOSIBISIETCS CHUKEHHEM OObeMa BEHTHIISAINH,
HapylIeHHEeM pHUTMa JAbIXaHUS, YBEIWYEHUEM YIapHOTO oObeMa cepjua, pacuiupeHueM
nepueprudecKux COCyIOB, CHIDKEHHEM OO0IIero nepu(epruaeckoro COMPOTHUBICHUS COCYIIOB,
TUTIEPEMHUEHN KOKHBIX TTIOKPOBOB M CITM3UCTHIX 000JIOUEK, YUaIlleHUEM ITyJIbCa, MOBBIIIEHUEM HITH
0e3 n3meHeHuit AJl, MOBBIIIEHHEM BHYTPUIECPEITHOTO JABIICHUS.

JIMarHoCTUKy AbIXaTeIbHOTO ali03a OCYLIECTBISAIOT HAa OCHOBAaHUU JaHHBIX aHAMHE3a,

KJIIMHUYECKON KapTHUHBI U 1a00paTOPHBIX HCCIIEI0BaHUN



(PaCO2 > 46 mm pr. ct., pH <7, 35, BE xoMnieHCaTOpHO MOKET CHIKAThCS HIDKE -2,3 MM/).

NuTeHcuBHas Tepanus OONBHBIX C JBIXaTEIbHBIM alHMA030M MpPEeaycMaTpPUBAET
MaTOreHeTH4YeCcKoe JedyeHne OOJbHOr0, yCTpaHEHUE NMPUYMHBI, BhI3BABIICH pa3BUTHE alll103a U
pECTIUPATOPHYIO MOAIEPKKY HEIPPEKTUBHOTO COOCTBEHHOTO JBIXAHHUS.

ATKano3 JpIXaTelbHBIA (THUMOKATHUYECKUH) BO3HUKaeT mnpu cHWwKeHun PaCO2
BCJIC/ICTBUE THUINEPBEHTWISIIIMA CIIOHTAHHOW (TpaBMa, reMOpPpParddecKuil IIOK, BO30YXKIEHUE,
HCTEpUsl, TUTIEPTEPMHUS, TUAHIICPaTbHO-KAaTa00IMIYEeCKUNA CUHIPOM, TIPH CTpaxe 00IbHOTO, 00JIH)
u uckyccrBeHHoi (VMBJI B pesxume runepBeHTUIISALNN).

[Ipu ankamo3e nABIXaTEIbHOM KOMIIEHCATOPHO YMEHbIIAaeTCsd JHCCOLUALUs
OKCHTeMOTTIOOMHA, BO3pPACTaeT BBIACICHUE MOYKAMH W30BITOUHOTO KOJMYECTBa OHMKapOOHATa,
cHMXaeTcss peabcopbiuss u obpazoBanre HCO3- B spurporurax M B KIETKAX IMOYECYHBIX
KaHaJbIIEB.

['mnoxanHus BBI3BIBAET Ba30KOHCTPUKIMIO MepU(EepUUecKUX COCYIOB, COCYI0B MO3ra U
YMEHBIIIEHUE MO3TOBOTO KPOBOTOKA, CMEIICHUEM KPUBOM TUCCOLUAIIMN OKCUTEMOITIOONHA BIIEBO
C YXYIIIEHHEM OTJauu KHUCJOpoJa TKaHSIM, CHIKAeT BHYTPHUYEPENHOE NaBJICHHUE, YMEHBIIACT
MOK 1 BBI3bIBaET TUIOTEH3HUIO.

NHteHcuBHas Tepanus OOJBHBIX C JBIXaTeIbHBIM alIKaJ030M MpeIyCcMaTpUBaeT
MAaTOreHEeTHIECKOE JIeYeHHEe O0OJILHOTO, YCTPAHCHHE MPUYHHBI, BEI3BABIIEH Pa3BUTHE allKkajao3a U
peCUpaToOpHyO0 KOPPEKIMI0 TUIEepBeHTW AU (mepeBoa OonpHOro mnpu KMBJI B pexum

HOPMOBEHTHWJISALIUN).
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