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BBEJAEHUE

Kucnorno-ocnoBHoe coctosiHue (KOC) xpoBH M Ipyrux OMOJOTMYECKUX KUIKOCTEH -
OJIMH W3 BAXXHBIX KOMIIOHEHTOB I'OMEOCTAa3a OPraHHU3Ma, XapaKTEePU3YIOUIUMNC KOHLEHTpauuen
BOJOPOAHBIX HMOHOB H+ |, KOTOpas 3aBUCAT OT COOTHOLIEHUS MEXKAY BOJOPOIHBIMH H
TUIPOKCUIIBHBIMM MOHAM, MEXIY KMCIOTaMH M OCHOBaHUSIMU. OHO ompenensieT cTaduiIbHOCTh
MPOTEKaHHsI OCHOBHBIX (PH3HOJIOTHYECKUX MPOIIECCOB B opranm3Me. OCHOBHBIE OMOXHMMHUYECKHE
peakuyu B KJIETKaxX U B UX OKPYKCHHMH JOCTUTAIOT MAKCUMyMa IIPU OIPEICIICHHBIX 3HAYEHUAX
akTUBHON peakuuu cpenbl. Konnenrpamus wmona H+ H+ moanepkuBaercs B O4YEHb Y3KOM
muanazone (36-43 uMonb/n, B cpeadem 40 uMouss/n wim  0,00004 mwmone H+/m). Ilpu
BbIxoze 3a mpenensl Hwke 10 umBeime 100 HMois/n mporcxoauT HeoOpaTuMas JIeHaTyparust
OENKOBBIX CTPYKTYp (epMeHTOoB. BHyTpukierouynas koHueHtpauus H+ B 4 pasza Bbliie
BHEKJIETOYHON. KOHIIEHTpanuio BOJOPOJHBIX HOHOB Xapakrtepusyer pH KpoBH, KOTOpBIi

KoJebnercs B npeaenax 7,35-7,45.



1. MEXAHU3MBI ITOAJEPKAHUSI KOC

B mpouecce merabommsma o0OpasyroTcst Kucible mpoAaykTsl: 1) jmeryune — CO2 okoio
15000 mmomb/cyr (0,13 mmosbs/kr * muH-1); 2) Heneryuue - H+ oxonmo 30-80 mmoss (1
MMOJIB/KT* cyT-1); 3) MOJOYHAsS W NMUPOBUHOTpajaHAs (IIPH OKUCICHHH YIJIEBOJOB), CEepHasd,
¢dochopHas, ModyeBas KUCIOTHI, AMUHOKHCIOTHI (IIPU OKHCICHUU OEIKOB), [-OKCHMACISIHASA,
aIleTOYKCYCHasl, )KUPHBIE KHCIIOTHI, KETOKHCIOTHI (TIPH OKUCIICHUH KHPOB).

Jlia cBoeit 3amuThl OT HUX U nojaepxkanus nocrositictBa KOC, opranusm Hcnosb3yeT
CHCTEMBI OBICTPOTO pearupoBaHus — OypepHbIE CUCTEMBI U CUCTEMBI MEJICHHOTO PearupoOBaHUs
- (PM3UOJIOTHYECKUE CHCTEMBI, CBSI3aHHBIEC CIC3MHTOKCHKAIIMEH MPOMEKYTOYHBIX U BBIJCICHHEM
KOHEYHBIX NPOIYKTOB OOMEHa.

OcHoBHBIMU Oy(hepHBIMU CHCTEMaMH KPOBH SIBJISIFOTCS: 1) reMorio0nHoBast
— KHb / HHb (35-76% 0ydepnoii emroctr); 2) kapbonataas — NaHCO3 / H2CO3 (13-35%
Oydeproit emroctn); 3) OenkoBas — Boemokx / Hoemokx (7-10% OydepHoii emkoctr); 4)
dbocharuas — NaHPO4 / NaH2PO4 (1-5% Oydephoit eMmkocTn).

OHu mpencTaBiaeHbl B BHJE CIA00OW KHUCIOTHI M COJBIO 3TOM KHCIOTHL. OCHOBHBIMH
OydepHbIMU cCUCTEMaMU SIBIAIOTCS: B KJIETKaX — OenkoBas W (ocdarHas, BO BHEKICTOYHOM
MPOCTpaHCTBE — KapOoHaTHas. ['eMormobuHoBas OydepHas cucTemMa aKTHBHA KaK B KJIETOYHOM,
TaK U BO BHEKJIETOYHOM IPOCTPAHCTBE.

bydepubie cucreMbl KpOBH, MpeAcTaBiss Toibko 1/5 oOmieit OydepHOi eMKOCTH
opranusma, mpu aucrpecce He Moryt noanepxkuBate KOC Ha HOpManbHOM ypoBHe. [losTomy
npu uctouieHun Oydepubix cuctem ia nopaepxkanus KOC HauyMHAIOT aKTUBU3UPOBATHCS
(bu3HOJIOrMYecKUe CUCTEMbl MEIJICHHOTO pearupoBaHus: 1) jerkue (yAajaeHHe WM 3a/epikKKa
CO2); 2) moukum (Bbiaenenune H+ wmm HCO3- |, peabcopbuus HCO3-); 3) mneueHn
(HefiTpanmu3anus okucieHueMm); 4) xemymouHo-kumieuHblii Tpakt — JKKT (Beimenenue H+,

HCO3-)u np.



B ucropuueckom acnekte ounenky KOC  ocymecTsisuin pa3In4YHbBIMU
CII0co0aMHu B 3aBUCHUMOCTH OT IMPUMCHACMBIX TCXHUYCCKUX CPCACTB, TEXHOJIOTHH 1 KOHLIGHLIHP'I.

CHavana ee IpOBOJMIIM C TMOMOIIBbIO ypaBHeHus [ enpepcona-I'eccenbbaxa(Henderson-

Hasselbalch):

pH = logKa + log H2 CO3 / HCO3- = 6,1 + log 25,0/1,25.= 6,1 + 1,3 =
7.4

riae: logKa - morapudm KOHCTaHTBI JUCCOIUAITNHN YTOIBHONW KUCIOTHI IIPH
380C.

3arem  garckmii  y4enendi  O. 3uraapa-AHIEpCOH (Sigaard-Andersen)
chopmynupoBan onepatuBHbIM MeTo ] KoHTpoJsis KOC mupkynupyromieii KpoBU Ha OCHOBAaHUU
onpenenenuss pH B mpo6ax KpoBH, HACBHIIICHHBIX JBYMS KHUCIIOPOJTHO- YIIIEKHCIBIMH CMECSIMHU
(o6bruHO ¢ koHmeHTpamueit CO2 okono 4% u 8%) wu akryanpHOro 3Hauenus pH maHHOTO
o0pasiia KpoBH.

K koHmy 50-x To0MOB  TpOIIEAIIETO CTOJICTUSATIIaBA HEHTPATLHOU
O6osmpHMYHOM Taboparopuu B Konenrarene [Ton Actpyn (Paul Astrup) BBesn B IpakTuKy
osicTpoeiicTByronue pH-merpsl pupmbl Radiometer, monyunBuineHa3BaHue Astrup
MicroEguipment (mukpomeron  Actpyma). OnpenenuB TpuBeanuuHbl pH B 0HOIM
npoOe U MoCTPOUB TpadyK HA CHENUATBHON HOMOTpaMMe3uraapaa- AHnepceHa, MOXKHO

MOJTyYHTh HCTUHHYIO KOHIICHTPALMIO  aHWOoHaruapokapOoHara (AB) B
IJIa3Me KpOBU W MPOMU3BOJIHBIE TTOKa3aTesn: CyMMyOydepHbIx ocHoBaHui (BB), n30b1TOK
ocuoBanuii (BE), cranmaptasiii 6ukapoonat(SB).

B 1954 r. amepukanckuii ¢usuonor Puuapn Caoy (R. Snow) coolmmun o co3manuu
noJiiporpauueckoro  3jekTpona i npsmoro  um3mepenus PCO2, koTopbiii  ObuI
YCOBEPUICHCTBOBAaH B 1958 T. aMepHKaHCKMM aHECTE3HMOJIOTOM M HHXEeHepoM J[oHoM
Cesepunrxaycom (J. Severinghause). O. 3uraapn-AnaepceH paspaboTan ApPYryl JIHHEHHYIO

HOMOT'paMMmy, € IOMOIIbIO KOTOpOﬁ, mpoBEas



npsmoe onpenenenue pH u PCO2, moxno onpenenuts nokazarenu KOC. B nanbhelinem,
HCI0JIb3YS] KOMIIBIOTEPHYIO TEXHHUKY, MOXHO ObLI0 moiyuuTh nokasarenu KOC, uckitouuB He
TOJIBKO SKBUJIMOPUPOBAHNE KPOBH STATIOHHBIMU Ta30BBIMH CMECSIMH, HO 1 HOMOTPAaMMBI.

B 1956 r. amepukanckuii 6noxumuk u ¢usnosor JI.C. Kmapk (L. Clark) pa3paboTai
nosisiporpaduaeckuid ekrpoa i onpeaeneHaus PO2. K 1960 r. nosBuiucek nepBeie mpruOOpHI
JUTSI KITMHUYECKOTO MOHUTOpHUHTA ra3oB kpoBu u KOC.

B 70-e ronpl BHEApEHBl B IPAKTUKY ONTOJHbIE TEXHOJIOIMU U3MEPEHUSI U PETUCTpALUU
pH, PCO2 u PO2. Boicokasi TOUHOCTh U3MEPEHUSI U HEOOJBLION AMAMETp JaTyuKa M03BOJIsIA
BBOJIUTH €TO B COCYAMCTOE PYCIIO U MOJIy4aTh HempepbiBHYIO HHpopmaruio o KOC.

B nauane 80-x romoB Ilutep Crroapt (P.A. Stewart) onmyOaukoBag HOBYIO KOHIIETIIHIO
KOC ¢ uznoxennem (pu3nKo-xMMHUECKOTO MOaX0/a K ero ¢pusnonoruu. OHa npearnoyTUTeNbHa
B COBPEMEHHOW KIMHUYECKOHN (PU3HOJIOTUH, TaK KaK HU U30BITOK OCHOBaHWM, HU KOHIIEHTPAIUs
OukapOoHaTa B IIa3Me€ KpPOBH, B TOM 4YHCII€ M CTaHAAPTHOrO, HE BCErJa MOTYT OOBSCHUTH
npupoay HapymeHuit KOC y 6onpHoro. Konnenmus CrioapTa MO3BOJSET BBISBUTH NMPUYHHBI
MHorux paccrpoiictB KOC u 6oree panuoHaabHO MOJAOUTH K UX ycTpaHeHuto. COryiacHo 3Toi
KOHLIEMIIIMM, BCE BOJHBIE pPAcTBOPhl B OpraHM3Me UeJOBEKa IMPEACTaBISAIOT CcOoOOMU
HeucTomaemMbi uctounuk H+. B aTux pactBopax H+ onpenensercs nuccouunanueit Boasl Ha H+
n OH- wonbl. J[aHHBIN TIPOIIECC MPOUCXOIUT B COOTBETCTBHH C 3aKOHAMU (PHU3NUECKON XMMUU:
AIIEKTPOHEUTPATBHOCTEIO (CyMMa BCEX IOJIOKUTENBHO 3apsKEHHBIX HMOHOB paBHa CyMMeE
OTpULIATENILHO 3apsDKEHHBIX MOHOB) M COXpPaHEHHUIO Macc (KOJIMYECTBO BEIECTBA B JaHHOM
pacTBope OCTaeTcsl MOCTOSHHBIM, €CIIM OHO He JO0OaBJISEeTCS WM MPOU3BOIUTCS, HE yAalseTcs
WM pa3pyliaercs).

B HOpMe B m1a3me cymiecTByeT paBHOBecHe Mexkay karnoHamu (Nat+, K+, Cat++, Mg++)
u anumonamu (Cl -, HCO3-, Genku, ocratouHbie aHHOHBI). OHO paBHO 153 MMOIB/T |

npeAcTaBieHo B nuarpamme ['amoma. [Ipu ucromenun



OukapOOHATHBIX Oy(epHbIX OCHOBaHMI HMX MECTO 3aHHUMAIOT OPraHUYECKUE KHCIIOTHI, B
pe3yibTaTe Yero CO3/1aeTcs HECOOTBETCTBUE MexAy KoHieHTpauuer Nat+ u cymmoit HCO3- u
Cl-. TlosiBasiercst Tak Ha3biBaeMblii aHHMOHHBIM MHTepBan (AW). B HOpMe oH cocraBmsier 12.4
MMOJTB/JI.

CymHocts noaxona CTroapTa 3aKI0YaeTcsi B TOM, UYTO B TUIa3Me BETUYMHA
KOHIICHTPALIUH HOHOB  Bojgopona  ((popmmpoBanue KOC) 3aBucur or 3-x
nepeMeHHbIX BenmuuH: a) PCU -pa3HHIIBI KOHIICHTPAIMH CHIIBHBIX HOHOB (MEXIyCYyMMOM
koHreHTpamuu Nat+, K+, Cat++, Mg++ ¢ onnoit ctoponsl, u Cl- + nakrat, ¢ npyroii); 6) PaCO2;
B) AoOr111 — o01eit KOHIIEHTpAIUU HeuccoMnpoBantbix (AH+). u auccormupoBaHHbIX (A-)
CJ1a0BIX KUCIIOT.

Copnepxanne H+ m HCO3- MeHsercs nuiib Npu HW3MEHEHHWH OJHOTO M3 3THUX Tpex
nokazaresneil. [loatomy nis Toro 4roObl y3HaTh, Kak opraHu3M perynupyer pH, Heob6xoanmo
MIPEJICTaBIATh, YeM O0YCIIOBIIEH UX C/IBHT.

Hanpumep, y 60JIbHOTO CO CTE€HO30M IPHUBpPATHUKA BCIIEACTBUE MOTEPU C KEITYAOUHBIM
conepkuMbIM cosistHor  kucaoThl (HCI) pa3BuBaercst THIOXIOpEeMHUYECKUI METabOINIeCKUit
aJIKaJI03 MHOT/IA C BBIPAXKEHHOW KIMHUYECKON cumnroMatukou. ¥YBennuenue PCU nmpoucxoaut
BCJICAICTBUE MMOTEPU TAKOTO CHIIBHOTO aHnoHa Kak Cl-, 6e3 3HaYnMOi OTepH CHIILHOTO KaTHOHA.
Korma non Bogopoma tepsiercs kak Boga (HOH), a ne kak HCI-, usmenenuit 8 PCU He Oyzer, u
Mo3TOMY He u3MeHHUThcst H+ . [ koppekuuu ankanao3a IpearnouTUTEeNIbHO BBEICHUE XJIOPUCTO-
BOJIOPOJIHOM KHMCTOTHI BpacTBope. Ha done ankanosa 60bl10e KOTHUUECTBO Kajaus MEPEXOIUT B
KJIETKH, OCTaBJIsIsl 3HAYMTENbHYIO 4acTh Cl- B muia3sme KpoBH, YTO MPHUBOAUT K 3HAYUTEIHHOMY
camkennto PCU. PactBop Punrep-nakrara 6onee ¢pusnonoruyes, yem 0,9% NaCl, tak kaxk PCU

UX COOTBETCTBEHHO paBHbI 28 u 0 MIKB/II.



2. METOJUKA 3ABOPA KPOBU JIJISI UCCJIEJJOBAHUS KOC U
XAPAKTEPU3VIOIIME EI'O ITOKA3ATEJIN

KpoBs nomkna 3abuparbcsi W3 apTepUM TMPU OIEHKE Tra3000MeHa B JICTKHX U
JOTIOJTHATEIFHO M3 BEHBI - B Cllydae HaJIM4YWs HApPYIICHUS TPAHCIOPTA T'a30B KPOBBIO M (WJIH)
TKaHEBOTO ra3ooOMeHa. Mrna u mmpwuil s 3a00pa KPOBH JOJDKHBI OBITh TE€MapUHU3HPOBAHBL,
HE JIOJDKHO OBITh KOHTAKTa KPOBHU C BO3AyXoM. KpOBb JOJDKHBI MCCIIEIOBATh cpa3y Ke IMOCIe
3abopa. Ecim 370 HEBO3MOXKHO, OHA JIOJKHA TIOMEIIAThCS B JICISHYIO BOJY W HCCIIEIOBAThH €€
HYXXHO He 1mo3xe, ueM yepe3 30 MuH.

Jost onenku KOC daiie Bcero UCTOb3yIOT CISAYIOIINE MOKAa3aTEeNH:

pH - 31O 0OpatHbIl NecATHUYHBIN Jorapu@™ KOHUEHTpPALUU BOJOPOJHBIX MOHOB. DTOT
MoKaszarejdb W3MEHSETCS IMPU HAIWYUU JeKOMIICHCHpOoBaHHBIX HapymeHuii KOC u moxer
CBUJICTECILCTBOBATh TOJBKO O CABHrax B CTOPOHY alujo3a WM ajkajio3a. B Hopme pHa
HaxoauTcs B mpeaenax 7,35-7,45; pHv - 7,32-7,42; pH Buyrpuxierounsiii = 6,8-7,0. I'paHuIs!
kojebanuii pHa, coBMecTHMEBIE ¢ )KU3HBIO - 6,8-8,0.

BEecf — u30b1TOK MM 1eUIIUT OCHOBAHUH, T.€. pacyeTHOe KoynyecTBo MMosib HCO3-,
KOTOpO€ HEOOXOIUMO BBECTH B KaXK/IbIM JUTP BHEKJIETOYHOMN >KUIKOCTH WJIM BBITECHUTH U3 HEE
kucnotoit st Hopmanuzanuu KOC. Otot komnoneHT KOC cBHAETENBCTBYET O HENIBIXATEIbHBIX
HapymeHusx KOC uin 0 KOMIEHCAaTOPHBIX U3BMEHEHUSIX €r0 MPH AbIXaTEIbHBIX PACCTPONCTBAX.
B mopme BEect = + 2,3 MM/n1. [Ipenenst kosiebanuii, COBMECTUMBIE C KHU3HBIO, + 15MM/1.

PaCO2 (PvCO2) - meixarenbhblii komnoneHT KOC, CBHAETENBCTBYET O JIBIXaTEIbHBIX
Hapymenusx KOC uiu o KOMIeHCaTOPHBIX U3MEHEHHSIX 3TOTO MOKa3aTells MPH HeJlbIXaTebHbIX
paccrpoiictBax. B HOpMe 3TOT mokasarenb BapTepuanbHONW KPOBH COCTaBIIAET 35-45 MM pT. CT.
(4,7-6,0 xIla), mpu COBMECTHMBIX C *H3HBIO Kojebanusmu ot 10 go 150 mm pr. cr. (1,3 - 20,3
klla). Ymensmenue PaCO2 meHee 35 MM PT. CT. CBUIETENBCTBYET O TMIIOKAITHUH BCIIEJICTBUE

TUIICPBCHTUJIALUH, KOTOPAA MPHUBOJUT K AbIXATCIIbHOMY AJIKAJIO3Y.



VBemnuenne PaCO2 Beime 45 MM pr. cT. HaOmOgaercs MpH TUHNOBEHTUIIALUH,
TUTICPKAITHUS IPUBOJIUT K ABIXaTEIHHOMY alHI03y.

BB — koHnentpauusi ocHOBaHUI Bcex OydepHbIX cucteM KpoBu (B Hopme — 40-60
MM/).

SB — craHpmapTHBIA OWKapOOHAT — KOHIIGHTPAIWsS aHWUOHA THUIPOKApOOHATa B IUIA3ME
kpoBu mipu 100% HacHIIEHNH TeMOTJIO0MHA JTaHHOUW TPOOBI KPOBH KUCIOPOIOM, TEMIIEpaType
ee 380C u Hampsoxenun CO2 B Heit 40 MM pt. cr. (5.32 kPa). DTOT MOKa3arens MO3BOJIAET
maddepeHInpoBaTh IpIXaTeNbHBIE W HEAbIXaTeIbHbIE paccTpoiicTBa. OH B HopMme paBeH 20-27
(cpenn. 24) MM/

AB — uctunaHBIE OuKapOoHaThI, conepkanue HCO3- B mmasme kposu (19-23mMM/o).

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

B mnactosimee Bpems, ucxons u3 konuenuuu KOC Crroapra U nMes COBPEMEHHBIE
ra30aHaIM3aToOPhl, Ul 0OJiee TOYHOTO ONpEICTCHHS NPUYMHBI M TIaTOTE€HEe3a HapyIIeHHN
1eJIecoo0pa3Ho HapsAy € KIMHHYECKMMH JaHHBIMH ONpENeNsATh cTerneHb u3MeHeHuss PCU,
PaCO2 u AoGmr.

PCHU y 3mopoBeix mioneit coctaBisier 40-42 MMOJB/T W €€ MOXHO y3HaTh IpHU
yrnpomieHHoM pacdere: PCHU= Na+ - Cl- . Cumxkenne mo 30 MMOJB/J CBHAETEIBCTBYET O
Pa3BUTUM HENBIXaTEIBHOTO alujao3a, a yBenudeHue Oojee 50 MMOJIB/T — O HEABIXaTEIbHOM
cIBUre B CTOpOHY ankano3a. CymiectByer crporas koppemnsiuus mexay PCU u BE B kpoBu
narmedtoB OPUT.

KoHuenTpauus IuccOUMUPOBAHHBIX CIa0bIX KHUCIOT (A-), MpeACTaBICHHBIX B IIa3Me

KpoBH ee Oenkamu u pocharamu, Mmensiercs ¢ usmenenuem PCU, PCO2 u AoOmr.

3. HAPYIIEHUS KOC, UX ITPOPUIIAKTUKA U KOPPEKLIUS

Paznuyaror nBa Buna Hapymennit KOC (ta6un.1): HeapixaTenbHble (allM103 WM aTKaio3
— MATOJIOTUYECKOE COCTOSHHE MPU KOTOPOM IMEPBUYHO YBEIWYUBACTCS ACPUIUT UITU HU30BITOK

OCHOBaHI/Iﬁ, 4TO IIPUBOAUT K UBMCHCHHIO



nokasarens BEecf u pH B cTOpoHy anuaeMun Wid amkajJeMHH) U JbIXaTeJIbHbIC (AIMI03 WU
aJIKaJlo3 ¢ MEpPBUYHBIM yBenuueHueM win cHukeHnueM PaCO2). IIpu nuarHocTtuke HapyleHU
KOC nHeo0x0auM0 OIIEHUBATH CTETIEHB TSXKECTH PACCTPOMCTB M KOMIIEHCATOPHBIX N3MEHEHHH.

Moryt ObiTh G0nee cioxkubie HapymeHuss KOC: omHoHarpaBieHHBIC (AbIXaTEIbHBIA U
HEIbIXaTeAbHBIM  alMI03 WM alKajlo3) U  pa3HOHANPAaBJIEHHbIE, IPOTUBOIOJOKHBIE
(IbIXaTeNbHBIN AlUJ03 U HEJbIXaTENIbHbIN alKajlo3, JbIXaTEJIbHBIN alKal03 U HEIbIXaTeIbHbIN
anuao3). B ux auarHocTuke BaKHOE 3HAUYEHUE HMEIOT 3HAaHME aHaMHe3a M CYIIHOCTHU
MaTOJIOTUYECKOTO Tpoliecca, KIMHUKA 3a00seBaHus B conoctasieHuu ¢ nanueiMu KOC, BoaHo-
AJIEKTPOJINTHOTO OOMEHa M MOKa3aTelsIMU ra3000MeHa.

[Mpodunakrtuka Hapymenuid KOC Bo Bpemsi aHeCcTe3MM M HMHTECHCUBHOW Tepamuu
OCYILIECTBIISETCS oJJIep>KaHueM a/IeKBaTHOTO KpOBOOOpaleHus (obmero u
MUKpPOIUPKYJISAIMKA) U BEHTWISAIMK JETKUX B pexuMe HopMmoenTwsiimu (FetCO2 = 4,9 — 6,4
00%), obecrieueHneM noctatovnoi okcurenamuu (Sa02 = 94-100 06%), mpeaymnpexaeHueM
HapylIeHui MeTaboau3Ma.

WNnrtencuBnass Tepanust OonbHbIX ¢ HapymeHuemM KOC nomxHa, mpexnae Bcero,
IpeJycMaTpuBaTh YCTpaHEHHE (YHKIMOHAIBHBIX M METAa0OJIMUYECKHX pPACCTPOMCTB Kak
IIPOSIBJICHUI OCHOBHOTO 3a00JIEBAHUs, YCTpaHEHUE KpUTHUECKOro coctosHus. IIpu oTcyrctBun

addexTa u THKETBIX HApYIICHHIX, poBoauTcs Koppekmus KOC.



Tabauua 1

Xapaktep HapymeHnuit KOC
Hapymenus KOC HokazaTenu
KOoCpH PaCoO2 BEect
HenpixaTenbHblil alinaos:
YMEpPEHHBIN -2.5--
5.2
BBIPaKCHHBIN -5.3--75
TSDKCITBIN: -7.6n
JEKOMIIEHCUPOBAHHBIN 7.20 40 -7.6
YaCTUYHO KOMIICHCUPOBAHHbBIN 7.21-7.29 34-28 -7.6
KOMITEHCHPOBAHHBIM 7.35 20 -7.6
HenpixaTenpHblid ankaios:
yYMEpEHHBII +2.5 -
+6.5
BBIPKECHHBIH +6.6 -
+12
TSIKEITBIN: +12.1m
JIEKOMIIEHCUPOBAHHBIN 7.59 40 +12.1
YaCTUYHO KOMIICHCUPOBAHHBIN 7.53-7.49 46-50 +12.1
KOMIICHCUPOBAHHBIN 7.45 60 +12.1
HenpixatennHEIN alKkaios:
YMEPECHHBIN +2.5 -
+6.5
BBIPAKEHHBIHN +6.6 -
+12
TSYKEIIBIN: +12.1n
JIEKOMITCHCUPOBAHHBIN 7.59 40 +12.1
YaCTUYHO KOMIICHCHPOBAaHHBIN 7.53-7.49 46-50 +12.1
KOMIICHCUPOBAHHBIN 7.45 60 +12.1
JIpIXaTeIbHBIN allua03:
yMEpEeHHBI 46-50
—BEIpasKCHHBIHT 5166
TSYKEIIbIN: 61l u
JIEKOMITCHCUPOBAHHBIN 7.20 7.20 61
YaCTUYHO KOMIIEHCHUPOBAHHBIM 7.29-7.21 7.29-7.21 61
KOMIIEHCUPOBAHHBIN 7.35 7.35 61
JIpIXaTenbHBIN aKanos:
YMEPEHHBIN 34-2
BBIPAYKEHHBIN 27-20
TSKEIIBIN: 19u
JEKOMITIEHCUPOBAHHBIN 7.59 -2.3 19
YaCTUYHO KOMIIEHCHUPOBAHHBIN 7.53-7.49 -2.5--5.2 19
KOMIIEHCUPOBAHHBIN 7.45 -7.5 19




A11103 HeIBIXaTeIbHBIN MOKET ObITh META0OIMUECKIM, BBIICIIUTEIIEHBIM HIK30T €HHBIM.

On xapakrepusyercs cHmwxennem HCO3- u Bo3pacranuem neduuuraocnoBanuii (Becf > - 2,3
MM/n). JlaHHBIH BUJ alua03a MOXKET OBITh BCIIEIICTBHE:
1)  BoiTecHeHms (TuTpanuu) OuKapOOHATa pPAa3IMYHBIME JHIOTEHHBIMH OPraHUYECKHMH
KHUCJIOTAMM, HalIpUMEp, KETOKUCIOTAMU NPHU JAUA0ETe, aIKOrOJIM3ME WIN TOJI0JJaHUU, MOJIOYHON
KUCIIOTOM mpu Tunokcun; 2) ymenbiienuss HCO3- B opranusme (quapes, PUCTYIIbI KUIICYHUKA U
MKEITYHOTO ITy3bIpsl, SI3BEHHBIN KOJUT, XpOHUYECKAasl IOYEUHasl HEJJOCTaTOUYHOCTb, IPUEM COJISTHOU
KHUCJIOTHI U XJIOpUJAa aMMOHHS), YTO MPUBOJNUT K YMEHbBILIEHNIO KATHOHO- aHUOHHOTO T'paJMeHTa
(Na+ + K +) _ (Cl- + HCO3-) k ypoBHio meHee 12 MM/ (B Hopme = 20); 3) mocTyruieHusI
HEJEeTY4YUX KHUCIIBIX BEUIECTB (OTPABJIEHUE OSK30T€HHBIMM KHCIOTaMU: CaJlMLUJIaTaMu,
METaHOJIOM, STHJIEHTJINKOJIEM).

[Ipu pa3BUTHH HEABIXAaTEIBHOIO allU03a BKIIOYAIOTCS KOMIIEHCATOPHBIEMEXaHU3MBI.
CunbHasi KUCJIOTa TIPU PEeakiuu ¢ OMKapOOHATOM TMEPEXOIUT BCIIA0YIO YrOJIBHYIO KUCIIOTY.
VYroapHas KUCI0Ta BO30YKIAET IbIXaTEIbHBIN IIEHTP U MPOIYKTHI €€ TUCCOLHUALUN BBIBOJSTCS
nerkumu (CO2) u noukamu (H20). IlpuoTcyTcTBUM NaTOIOTUH CO CTOPOHBI OYEK OOIIast
skckpenust H+ u cuate3 HCO3-moryt yBenmuuuthes B 10 pas.

Ilo MHeHHMIO MHOTHX HCClIeAOBaTeNed, MpU METa0OJIMYECKOM alua03e 00s3aTeIbHO
UMEeTCs aHMOHHOE HECOOTBETCTBHME, BO3HUKACT AHMOHHBIN MHTEpBAJ MEXIYy KOHLEHTpaluen

katroHa Na+ u cymmoii annoHoB Cl-, HCO3-. Ero moxHoomnpeaenuts mo popmysie:

AW = Na-+m1 — (Cl-rur + HCO3-).

B HopMe AW (anmoHHBIN mHTEpBan) paBeH 12+4 mM/n. Ilpu HeapIXxaTeIBHOM aIua03e
(32 MCKIIOYCHUEM COJISTHOKUCIIOro) AW yBenmnumMBaeTcsi BCIEICTBHE MCIOJIb30BaHUsI Oy(hepHBIX

CUCTCM KPOBHU IJIA HeﬁTpanmaqu KHUCIIBIX ITPOAYKTOB.



[Tpu HEJBIXaTeITbHOM arm03e Pa3BUBAIOTCS CIEIYIOIINE

naTo(U3NOIOTHYECKNE PEAKLUU: YBEIWYCHHUE colepaHus H+ B KieTkax upa3BUTHE

BHYTPHKJIETOYHOTO anmao3a,  KOMIEHCATOPHOM TUTICPBEHTUIISIIIH,
noBblIeHHOe yanenue H+ moukamu (mpu pH < 7,25 peakius MOYH CTaHOBUTCSIKHCIION),
yacras pBota (ymaneHue H+ ¢ KelmymouHbIM COAEPKUMBIM), CMEUICHUEKPHBON JTUCCOIHAIINN
OKCHTeMOrJIoOOMHa BIPaBO € OOJETYeHHWEM OTJaud TKaHAMKHUCIOPOAA, KaTabOJIU3M M pacra
KJIETOK, BBIXOJ K+ M3 KJIETOK M TIOBBIIIEHHE €rOB KPOBH, aKTHBALIMS CHMITaTO-aApEHAIOBOM
CHCTEMBI U BBIOPOC KaTEXOJIAMHHOB C TOCIEAYIOIINM HapylieHHeM (QyHKIUU CepAeIHO-
COCYIMCTOM CHUCTEMBI.

Kimmandecky HeApIXaTeIbHBINA aliI03 MOXKET TPOSBIIATHCS HAPYIICHHEM T'eMOIHHAMUKH
U MHKDPOIMPKYJISINH, YYalleHUEM JbIXaHWS, TUIEPTEPMUCH, OJUTYpUeH WM aHypueH,
aluHaMHEN.

JIMarHOCTHKY HEAbIXaTeTbHOTO anui03a OCYIIECTBISIOT Ha OCHOBAaHWU JaHHBIX
aHaMHe3a, KIIMHUYeCKOW KapTuHbI U abopatopHbix uccienosanuit KOC (BE < - 2.5; AB < 19,
BB <40, SB < 20, pH < 7,35). Yarmie Bcero pa3BuBaeTcsi METa0OJIMUECKHI aIfi03 BCIIEICTBHE
HAKOTUICHHs B OpraHU3Me IPOJAyKTOBOOMeHa. PaznuyaroT mpu 3TOM JIakTaT anujo3 2-X THIIOB:
tuma A (kimaccuueckuii) y OOJBHBIX C TIOHWKCHHOM Tmepdy3ued TKaHeW W BBIPAKCHHOU
runokcuei u tuna B, y 6071bHBIX C BBIpQXKEHHBIMH METa00JINYECKUMU HapyLIEHUsIMU (caXapHbIH
nuader, nHQEKIMOHHBIE 0O0JIE3HH, MMOYCUHO-TICYCHOUHAs HEAOCTATOYHOCTh M TIP.)d HEKOTOPBIX
OTPABJICHUSIX (CANMITMIIATAMH, STUJICHTJIMKOJIEM, METaHOJIOM, aHTU()PU30M U Jp.).

JlakTaT — CUJIBHBIA HOH, MPU HOpMaIbHOM PH OH MOJHOCTHIO AUCCOLMHPOBAH, TaK Kak
OpraHu3M OBICTPO €ro MPOAYLHPYET U MOIJIOIMAET. Y OOJbHBIX, HAXOMAUIUXCA B KPUTHUYECKOM
COCTOSIHUM, YPOBEHb I'HIepiIaTaTeMUU 3HAYUTEIHHO BbIIIE, YeM YPOBEHbB alli103a.

Jlaktat MOXeT ObITh MOBHINICH (Oosiee 2-4 MM/it), a H+ HeT. DT0 00BsCHSACTCSA TEM, YTO
P WHTEHCHUBHOM Tepaluu K IJia3Me J00aBIISIeTCS HE MOJIOYHAs KUCJIOTa, a COJb CHIIBHOUN
KHUCTIOTBI: CHJIbHBIN KaTHOH Na+ BMecTe ¢ CHIIbHBIM JIAKTaTHBIM aHHOHOM. JlakTat nmotpedinsercs

1o BIUAHUEM KICTOYHOI'O



MeTabonu3Ma M ocrarommics noH HaTpus mnosbimaer PCU. [lpu HOpManbHOM CHCTEMHOM
MeTaboau3Me CyTOuHbIM 000poT sakrtara paBeH 1500-4500 mmons. Btopoit MexaHu3m
koppekuun PCU u Hopmanuzanuu pH mpu rumnepiiakraTeMuud — 3TO MEPEMEIIEHUE CUIILHOTO
aanoHa Cl- u3 mia3Mbl KpoBH B KJIETKH. OCHOBHBIM HCTOYHHKOM JIAKTATa SIBJISIOTCS JIETKHE,
0COOCHHO TIpU OCTpOM JierouyHoMm moBpexaeHuu. [lo muenuto N.P. Day u coast. (1996),
TUIEpIaKTaTEMHs] IpPHU CEICUCE BO3HUKAET CKOPEE BCIEJICTBUE IOBBIILIEHHOTO a’pOOHOro
MeTabo0JIM3Ma, YeM TKaHEBOW TMIIOKCUH WIIM YTHETEHHsI aKTUBHOCTHU MTHPYBATACTHIPOTCHA3HI.

[Ipn nuarHocTuke anua03a BaKHO ONPEECIUTh IPUUUHY, CTENEHb TSXKECTH MEPBUYHBIX
HapylIeHUH M KOMIEHCaTOpHbIX u3MeHeHuH. KonuuecTBeHHOoe mnpeobnananue HUQPPOBBIX
3HAYEHUH NEePBUYHBIX HAPYIIEHUN HaJl KOMIEHCATOPHBIMU U3MEHEHUSIMU IT03BOJISIET IPABUIBHO
oneanth KOC.

WNnTencuBHass  Tepamusi  OOJBHBIX €  HEABIXaTEAbHBIM  allM030M  JOJDKHA
MpelycMaTpuBaTh NaTOrE€HETUYECKOE JieUeHHEe OOJBbHOTO, YCTpAaHEHHE MPUYHMHBI, BbI3BaBILIEH
pazBuTHe anuao3a (P YCIEUIHOM JIEYEHWHW OPraHWYeCKHEe KHUCIOTHl  MOCTENEHHO
METa00IH3UPYIOTCS U (W) SKCKPETUPYIOTCS, allu03 UCUE3aET).

Ecnu mnpuumHy He yaaercs YyCTpaHHUTb, TSDKENbI anuao3 HYKHO KOPPUTHPOBAThH
BBeZicHMEeM ocHoBanwmii: 4,2% wunu 8,4 % pacTBopa HaTpus ruapokapoonata (B 1 mu pactBopa 1
MM ocHoBanuii), wiu nakrata HaTpus (B 1 mnll % pactBopa 1 MM ocHoBauwmii), uinu 3,6%
pactBopa Tpucamuna, THAM (B 1 mn 3,6% pactBopa conepxkurcs 0,3 MM ocHoBanuit). Pacuer

J103bI OCHOBAHUS MIPOU3BOJIAT MO hopmyIie:

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

rae: JAbC - nedumut 6ydepHsix cucreM, MM ocHoBanwmit; F
— 00beM BHEKJICTOYHOM JKMIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3Huiia Mex a1y HCTUHHBIM U HOpMaJbHbIM 3HaueHueM BE.



He cnenyer neuuuT OCHOBaHWI KOPPUTHMpPOBaTh MOJHOCTHIO. Ecim mpuymHa anumosa
ompeneNieHa M MOXET OBbIThb KOHTPOJHMpYeMa, TO BO BBEJCHHH OCHOBAaHHH HEpPEAKO HET
HEO0X0AUMOCTH.

Cpoxk rogHoCTH HaTpHs TUApokapOoHarta - 1-3 cyTok, a npu 100aBiIeHUN cTadUIU3aTopa
(0,3 mn tpwiona b nwa 1 ma rugpokxapOonata) oH yBenuuuBaerca a0 30 cyr. Harpuit
rupokapOoHar aercTByeT ObicTpo. [Ipu ero mpuMEHEHHWH CIIEAYyeT YYWUTBHIBATH YBEIHUYCHHE
obpazoBanuss CO2 1 HEOOXOIUMOCTh JOCTATOYHOW BEHTUJISIMH JICTKHX, a TAK)KE BO3MOKHOCTh
Pa3BUTHS TUIIEPOCMOJISUTBHOTO COCTOSIHUSL C TIOCIIEAYIOIIMM Pa3BHTHEM CEPIIEUYHO- COCYIHMCTOM
HE/IOCTaTOYHOCTH.

[Ipn ucnonp3oBaHUM JaKTaTa HATpUs (JIaKTacoyia) MPOUCXOJIUT €ro MeTadoju3M B
MeYeHH ¢ OO0pa3oBaHWEM TIJIMKOT€HA, IMO3TOMY NpPU HApYIICHUSAX (QYHKIUH TE€YCHH OH
MPOTHBOIOKa3aH. Kpome TOoro, BOZHWKAET JIaKTaI[IEMUs, YTO OTPAaHMYUBACT €r0 MPUMEHEHHE
IIPU TKAHEBOU TMITOKCHH.

TpucamuH OKa3bIBa€T BBIPAKEHHOE TUYPETHYECKOE JICHCTBHE, BBIACISACTCS TOYKAMH.
Hcnonb30BaTh €ro MOYKHO TOJIBKO ITPU COXPAaHHON UX (DYHKITHH.

Ankano3 HeJpIXaTeNbHbIM Bo3HUKaeT npu noseiieHnH cooTHomenuss HCO3-/PaCO2 3a

cuet yBeauueHuss HCO3-. OH MOXeT ObITh BCIIEACTBHE: 1) M30BITOYHOTO BBEAEHUS Oy(epHBIX
OCHOBAaHUN WJIM TEepenuBaHusl OOJILIIOrO KOJIMYECTBA IIUTPATHOW KpOBU (LUTPAT B TMEUEHU
MIpEeBpAIAETCs B HATPUS JIAKTaT);
2) noBbleHUs 06pa3oBaHKs GMKAPOOHATOB B IOYKAX M HKEIYAOYHO-KHIIEYHOM TpPAKTe WM
OTHOCHUTEJILHOTO TMOBBIIICHUSI WX COJepKaHus mnpu Oonpiux norepsx H+ u  xnopumon
(HeykpoTuMas pBOTa, auapes); 3) AeduIUTa Kajaus Tpu  OONBIIONW IOTEPH €ro WU
OTPAaHMYCHHOTO TOCTYIUICHHSI €ro; 4) IIUTENLHOrO U OCCKOHTPOJIBHOTO BBEICHHS AUYPETUKOB,
MPUBOIALIETO K YCUIICHHOMY BBIBEICHHUIO U3 OpraHu3Ma Kajus U XJIOPHUJIOB.

IIpn ankano3e HeOBIXaTeNTbHOM BO3HHKAIOT —CIEAYIOIME MaTo(U3HOIOrHUecKre
M3MeHeHHUs: 1) BBIXOJ Kallusl M3 KJIETOK U MOCTYyIUIeHHe B HUX H+ ¢ mocnenyromuM pa3BUTHEM
BHYTPUKJIETOYHOTO aIlM/03a; 2) YBEIMYMBACTCS BBIACICHUS Kalus IOYKAMH, pPa3BHTHE

THIIOKaAJIUCMHH C



MOCJCAYIONMM HApyIIEHUEM pHUTMa CepAaua; 3) TUMNOBEHTWISIUS; 4) CMEIIeHHEe KPHUBOM
JMCCOIMAIIMYU BJICBO C 3aTPYJAHECHUEM OTJaud KHCIOPO/Aa TKaHsAM; 5) pa3BUTHE HapaJ0KCaAIbHON
aluIypun.

Knunnueckn anmuo3 HEAbIXaTeIbHbIM TMPOSABISETCS THUIIOBOJIEMHUEH, THUIIOKAJIMEMUEH,
MOJIMYPHUEH, MBIIIEYHONU CJIa00CTHhIO, MHOT/IA BO3HUKAIOT CYAOPOTH BCJICACTBUE CBSI3bIBAHUS
Ca2+ Genmkamu.

JInarHoCcTUKy HEIBIXaTeIbHOTO ajKajgo3a OCYIISCTBISIOT Ha OCHOBAaHUHU JAHHBIX
aHaMHe3a, KIIMHUYECKOW KapTHHBI U JabopaTopHbIX uccnenosanuii (BE >
+3,0 mM/n, HCO3- > 25 mM/n. PaCO2 > 46 mm pt. cT. pH > 7.46), BOAHO- IEKTPOJUTHOTO
OanaHca (TUIOKaIMEMUs], TUIIOXIOPEMHUS).

NutencuBHass  Tepamust  OOJBHBIX € HEABIXaTEIbHBIM  QJIKAJIO30M  JIOJDKHA
peaycMaTpuBaTh: 1) maToreHeTHYECKoe JiedeHne 0OIbHOT0, YCTpaHECHHE IPUYMHBI, BHI3BABIIICH
pa3BUTHE aJKaio3a; 2) yCTpaHEHUE HAPYIICHHH TeMOJANHAMKKH; 3) KOPPEKIIUIO TUIIOKATHEMHUH,
TUMONOXJIOpeMUH; 4)  KOPPEKIHI0  TSHKEJOro  JIEKOMIEHCHPOBAHHOIO  ajkano3a ¢
ucnonb3oBanueM cosisiHor kucioTel (0,05-0,1 N pacTBOp BBOISIT B LEHTPAJIbHBIC BEHBI C
MaKCUMaJIbHOU ckopocThio BBeaeHus 0,25 MM wmum 2,5 M - 0,1 N pacTBop / KT Macchl Tea B 4,
Ho He Oonee 100 MM B cytku) miau 100-150 mu 0,9% pacTBopa Xxyopuaa aMMOHUS (B CYTKH
BBOJUTH He Oosee 250-300 MM H+ ). MoxHo Takke mpumeHuTh nuakap06 (0,25- 0,5 r gepes
pOT), KOTOPHI criocoOcTByeT 3amepkke CO2 B kpoBH. J[s1 pacdyera UCHONB3YIOT CIIEAYIONIYIO

popmymy:

M koppurupyroriero pacteopa = F * macca tena (kr) * ABEecf.

Aumao3 apixaTebHbIA BO3HHMKaeT npu Bo3pactanuu PaCO2 BcieAacTBHE HApYyHUICHHOM
aNbBEOJISIPHON BeHTWIAIMU. OH BBI3BIBACT KOMIICHCATOPHOE ITOBBIIICHUE BBIPAOOTKH HATPHS
OukapOOHaTa B APUTPOLIUTAX U KIJIETKAX MOYCUHBIX KaHAJIbLIEB, YCUIIMBAETCs BbiaeneHue H+ u
XJIOPUZOB TIOYKAMH, KpHBas JHUCCOIMAIMM CMEIIAEeTCS BIIPaBO C OOJErYeHHEM OTIA4H

KHCJI0OpOaa TKaHsM.



KnuHuueckn IpIXaTeNbHBIA anua03 MpOSIBISETCS CHIDKEHHEM O0beMa BEHTHJISAINH,
HapylIeHMEM pUTMa [IbIXaHUS, YBEJIMYEHHEM YyIApHOro o0beMa cepAla, pacUIMpeHueM
nepudepuyecKux COCyI0B, CHIKEHHEM O00LIero nepueprudeckoro CONpOTHBICHHS COCY/IOB,
THIepeMHEH KOXKHBIX MOKPOBOB MCIM3UCTHIX 000JI0UEK, YJalIEHHEM ITYJIbCA, TTOBBIIICHUEM WIIH
0e3 n3MeHeHui A/Jl,TOBBIIIIEHNEM BHYTPHUEPEITHOTO JIABJICHUSI.

JIMarHoCTUKY JIbIXaTEJIbHOTO alli/103a OCYIIECTBISIOT HA OCHOBAHHUM JAHHBIX aHAMHE3a,
KJIMHUYECKOW KapTUHBI U J1abopatopHbix uccnenoanuii (PaCO2 > 46 mwm pr. cr., pH < 7, 35,
BE xoMITEHCaTOPHO MOKET CHUKATHCSI HUKE
-2,3 MM/n).

WNnTencuBHass Tepanus OOJIBHBIX C  JbIXaTEIbHBIM allUJ030M IpEeAycMaTpUBaET
MaTOT€HETHYECKOe JIeueHHe OOJIbHOTO, YCTpaHEHHe NMPUYMHBI, BbI3BABLICH pa3BUTHE alUa03a U
pecnupaTopHyIO OAAEPKKY HEIP(HEKTHBHOTO COOCTBEHHOTO JIBIXaHUS.

Ankano3 JpIXaTesbHbIH (TMIMOKAMHUYECKU) BO3HMKaeT mpu cHbkeHnn PaCO2
BCJIE/ICTBUE TUINEPBEHTUISIUM CIIOHTAHHOM (TpaBMa, TeéMOpparuyeckuil IIOK, BO30YXKIEHUe,
UCTEpUs, TUIIEPTEPMUS, AUIHIEDATbHO-KaTaOOINUECKUHCUHIPOM, TIPH CTpaxe 00JIbHOTO, 00JIH)
u uckyccrsernHou (UBJI B pexkxume rurepBeHTUIISIINN ).

IIpn  ankano3e  JOpIXaTeNTbHOM  KOMIIGHCATOPHO  YMEHBIIAeTCsd  AMCCOLMAIUs
OKCUTeMOTJIOOMHA, BO3pAcTaeT BBIJIENICHUE MOYKAaMU HM30BITOYHOrO KoJIM4YecTBa OukapOoHaTa,
cHMXKaeTcsi peabcopbuus u obOpazoBanne HCO3- B spuTponuTax M B KJIETKaX MOYCUYHBIX
KaHaJIbIIEB.

'unokanHus BBI3BIBAET Ba30KOHCTPUKIIMIO MEepUPEPUUECKUX COCYIOB, COCYI0OB MO3ra U
YMEHBIIIEHHE MO3TOBOT0 KpPOBOTOKA, CMELICHHWEM KpHUBOHM IUCCOLMAIMN OKCHUT'EMOIJIOOMHA
BJIEBO C YXYJIIEHHWEM OTJa4d KHCIOpOJa TKaHSIM, CHIDKACT BHYTPUUEpPEIHOE JaBJICHUE,
ymeHnbiaeT MOK u BbI3bIBa€T T’HIIOTEH3UIO.

NuTencuBHas TCpalusa OOJIBHBIX C ABbIXAaTCIIbHBIM  aJIKaJIO30M TIPpCAYCMAaTpUBACT

INaTOrCHECTHYCCKOC JICUCHUC 6OHBHOFO, YCTpaHCHUEC TPUYNHBI,



BBI3BaBIIEH Pa3BUTHE AJIKAJI03a U PECIIUPATOPHYIO KOPPEKIUIO TUIEPBEHTHIISIIIMU (TIEPEBOT

6opHOTO TIpU MIBJI B pe:kuM HOPMOBEHTUJISILINN).
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