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BBEJAEHUE

Kucnorno-ocuoBnoe cocrosinue (KOC) kpoBu u Apyrux GMOIOrHUECKUX KUAKOCTEN - OJUH U3
BaXKHBIX KOMIIOHEHTOB T'OMEOCTAa3a OpraHNu3Ma, XapaKTepU3yIOLHiics KOHLIEHTpaLed BOJOPOIHbIX
noHoB H+, koropas 3aBHCAT OT COOTHOLIEHUS MEX/1y BOAOPOAHBIMU U I'MIPOKCUIIBHBIMU HOHAM,
MEXy KUCIIOTaMHU M OCHOBaHUSAMHU. OHO oIpeensieT cTabuiIbHOCTh IPOTEKAHUSI OCHOBHBIX
(U3M0I0rNYECKUX MPOLIECCOB B oprann3Me. OCHOBHbIE OMOXUMHUECKUE PEAKLIUU B KJIETKaX U B UX
OKPYXEHHMHU JOCTUTAI0T MAKCUMYyMa IIPU ONPEEICHHBIX 3HAUEHUSIX aKTUBHOM PEaKkLUU Cpeibl.
Konuentpanus nona H+ H+ nonnepxuBaercs B oueHb y3koM auanaszone (36-43 aMoub/1, B
cpeanem 40 aMons/n unu 0,00004 mmone H+/m). Ipu Beixoze 3a npenesst Huke 10 u Boime 100
HMoIb/11 TPOUCXOIUT HeoOpaTHMasi AeHATypalLus OENKOBBIX CTPYKTYpP (hepMEHTOB.
Buyrpuknerounas konueHnTpauus H+ B 4 pasa Bbiie BHekneTouHOH. KoHIeHTpauo BOKOPOAHBIX
MOHOB XapakTepuszyeT pH kpoBu, KoTOpsIi Konebnercs B mpenenax 7,35-7,45.



1. MEXAHU3MBI ITOJAEPKAHUA KOC

B nporecce metabonmuama 06paszyroTcst Kuciblie TpoaykThl: 1) neryune - CO2 okomno 15000
mmouts/cyT (0,13 mmone/kr * mun-1); 2) Heneryune - H+ okono 30-80 mmons (1 Mmons/kr* cyt-1);
3) Mos04YHas U MMPOBUHOTpaiHas (MpU OKUCIICHUH YTJIEBOJIOB), cepHas, hochopHas, MoueBas
KHUCIIOTBI, aMUHOKHCIIOTHI (ITPH OKUCIICHUH OENIKOB), B-OKCUMACIIsIHAS, alleTOYKCYCHasl, >)KUPHBIC
KHCIIOTBI, KETOKUCIIOTHI (TIPY OKHCIICHUH JKAPOB).

JUia cBoei 3amuThl OT HUX U nojaep:kanus nocrossHcrsa KOC, opranusm ucnosnab3yeT CUCTEMbI
ObICTpPOro pearupoBaHus - Oy(epHble CUCTEMBbI U CUCTEMbI MEAJICHHOTO PearupoBaHus -
(bu3M0I0rNYeCKUEe CUCTEMBI, CBA3aHHBIE C IE3UHTOKCUKAIMEN POMEXXYTOUHBIX U BbIAEICHUEM
KOHEYHBIX IPOIYKTOB OOMEHA.

OcHoBHbIMU Oy(epHbIME cucTeMaMu KpoBH siBJsitoTes: 1) remorno6unosast - KHb / HHb (35-76%
Oydeproit emroctn); 2) kapoonaruasi - NaHCO3 / H2CO3 (13-35% Gydeproii emxoctn); 3)
6enkoas - Boenok / Hoenok (7-10% Gydeproit emxoctr); 4) hocharnas - NaHPO4 / NaH2PO4 (1-
5% OydepHoii eMKOCTH).

Onu npezcTaBiIeHbl B BUAE CIa00i KUCIOTHI U COJBIO 3TON KUCIOThL. OCHOBHBIMH Oy(hepHbIMU
CHCTEMaMHU SIBJISIOTCS: B KJIETKaxX - OenkoBast v (hocdaTHast, BO BHEKIETOYHOM IPOCTPAHCTBE -
kapOoHaTHas. ['emornoOuHoOBas OydepHast cucTeMa aKTUBHA KaK B KIIETOYHOM, TaK M BO
BHEKJIETOYHOM IPOCTPAHCTBE.

BydepHnbie cucTeMbl KpOBH, TPEACTaBIIASA TOIBKO 1/5 obmielt OydepHol eMKOCTH OpraHu3Ma, Ipu
nuctpecce He MoryT noanepxkuBate KOC Ha HOpMansHOM ypoBHe. [loaTOMy IpH HCTOIIEHIT
Oydepusbix cuctem st nopaepkanuss KOC HauMHAIOT aKTHBU3UPOBATHCS (PU3HOIOTHIECKUE
CHUCTEMBI MEJIJIEHHOTO pearupoBanusi: 1) nerkue (yaanenue unu 3ajaepxka CO2); 2) mouku
(Bermenenne H+ wm HCO3- | peabecoporuss HCO3-); 3) meveHs (HelTpanu3ammsi OKUCICHUEM); 4)
xemynouno-kumnednbiit TpakT - XKKT (Beigenenue H+, HCO3-) u ap.

B ucropuueckom acnexre oueHky KOC ocymiecTBisiig pa3muyHbIME CIOCOOaMHU B 3aBUCIMOCTH OT
MIPUMEHSIEMbBIX TEXHUYECKUX CPEICTB, TEXHOIOIMM U KOHIIETILIHH.

CHayvasa ee IpOBOIMIIN C ITOMOIIbI0 ypaBHeHUS [ enaepcona-I'eccenpbaxa (Henderson-
Hasselbalch):

pH = logKa + log H2 CO3 / HCO3- =6,1 + log 25,0/1,25.=6,1+1,3=7,4
rie: logKa - morapudm KOHCTaHTBI AUCCOLMALIMK YrOJIbHOM KucaoTsl mpu 380C.

3areMm aarckuii yuensnid O. 3uraapa-AnaepcoH (Sigaard-Andersen) copmynupoBait orepaTuBHBINA
Mmetoa kKouTpoist KOC nupkynupyromieid KpoBU Ha OCHOBaHUU onpezaenenus pH B mpobax KpoBH,
HACBILICHHBIX JBYMS KUCIOPOAHO-YIJIEKUCIBIMU cMeCsIMU (00BIYHO ¢ KoHIeHTparueit CO2 okono
4% u 8%) u akryanbHOro 3HaueHust pH nanHoro obpasua KpoBH.

K koniy 50-X T0/10B mpoIIeIIIero CToIeTHs IllaBa HEHTPAIbHOW OONBHUYHOM 1a00paTopuu B
Konenrarene [Ton Actpyn (Paul Astrup) BBen B ipakTuky ObicTposeiicTByromue pH-MeTpbl GupMbl
Radiometer, momyunBmme HazBanue Astrup MicroEguipment (Mukpomeron Actpymna). Onpenenus
TpH BennunHbl pH B o1HON pobe 1 mocTpouB rpaduk Ha crenraibHON HOMOrpaMMme 3uraapia-
AHJepceHa, MOKHO MOJTYYUTh HCTUHHYIO KOHIEHTPALMIO aHuOHA TuipokapOoHara (AB) B mina3zme
KpPOBH U MTPOU3BOHBIE MMOKa3aTenu: cymmy OydepHbix ocHoBanuil (BB), n30eirox ocnoBanuii (BE),
CTaHJapTHBIN OukapOoHar (SB).



B 1954 r. amepukanckuii ¢puzuonor Puuapa CHoy (R. Snow) cooOmiwt o co3nanuu
noJisiporpadudeckoro aekTpoaa s npsamoro uzmepenus PCO2, koTopblil OblT yCOBEPIICHCTBOBAH
B 1958 1. aMepukaHCKUM aHecTe3uoJI0oroM U uHxeHepoM J[xonom Cesepunrxaycom (J.
Severinghause). O. 3uraapa-AHaepceH pa3paboTai APYryro JUHEHHYIO HOMOTpaMMy, ¢ TIOMOIIBIO
KoTOpoH, npoBens npsmoe omnpeaenenue pH u PCO2, moxHo onpenenuts nokazarenu KOC. B
JagbHENIIeM, UCIIOIb3YsI KOMIIBIOTEPHYIO TEXHUKY, MOXHO ObU10 oay4uuTh nokazarenu KOC,
WCKJTIOYHMB HE TOJBKO SKBIIIMOPUPOBAHUE KPOBH STATOHHBIMHU T'a30BBIMH CMECSIMU, HO U
HOMOT'PAMMBI.

B 1956 r. amepuxanckuii onoxumuk u ¢pusuonor JI.C. Knapk (L. Clark) paspaboran
nosnsiporpadudeckuii anexrpoa g onpeaeneHus PO2. K 1960 r. nosBuincek nepBbie mpuOOpbI 171
KJIIMHUYECKOr0 MOHUTOpUHTa ra3os kposu 1 KOC.

B 70-e rozbl BHEIPEHBI B IPAKTUKY ONTOIHBIE TEXHOIOTHU U3Mepenus u perucrpauuu pH, PCO2 u
PO2. Beicokast TOUHOCTbh U3MEPEHUS U HEOOBIION JuaMeTp JaTYMKa MO3BOJIsIa BBOJUTH €T0 B
COCYZIMCTOE PYCIIO M MOIYy4aTh HenpepbiBHYIO HHpopMaruio o KOC.

B nagane 80-x romo [Tutep Ctroapt (P.A. Stewart) omy6nukoBan HoByro koHIenmio KOC ¢
M3IIOKEHUEM (PH3UKO-XMMHYECKOT0 TT0X0/1a K ero ¢pusuonorun. OHa MpeAnovTUTEIbHA B
COBPEMEHHOM KIMHUYECKOW (PU3MOIOTHH, TaK KaK HU N30BITOK OCHOBaHM, HA KOHIICHTPAITHS
OukapOoHaTa B IJIa3Me KPOBH, B TOM YHCJIE M CTAaHAAPTHOTO, HE BCETJa MOT'YT OOBSCHUTD MTPUPOIY
Hapymennit KOC y 6ompHoro. Konmenius CtioapTa mo3BoJsieT BBIIBUTh TPUYUHBI MHOTHUX
pacctpoiictB KOC u Gomnee parrioHaIbHO TIOJJOWTH K UX ycTpaHeHHu0. COorjlacHO 3TOH KOHIICTIIIHH,
BCE BOJHBIE PACTBOPHI B OPraHU3Me YeJI0BEKa MPEACTABISAIOT COOOH HEHCTOIIaeMbli HICTOUHUK H+.
B atux pacrBopax H+ onpenensiercs nucconuarueit Boasl Ha H+ u OH- nonsl. Jlanusiii mpoiecc
MPOMCXOJIUT B COOTBETCTBUH C 3aKOHAMH (PU3NIECKON XUMHHU: SJIEKTPOHEHTPAIILHOCTHIO (CyMMa
BCEX MOJOKUTEIBHO 3apsKCHHBIX HOHOB PaBHA CYMME OTPUIATEIHHO 3apsSHKEHHBIX HOHOB) U
COXpaHEHUIO Macc (KOJIMYECTBO BEIIECTBA B IAHHOM PacTBOPE OCTAETCSI MOCTOSIHHBIM, €CJIH OHO HE
N00aBIAETCS WM TIPOU3BOANTCS, HE YAAISETCS WU Pa3pyIaeTcs).

B HOpMe B Tu1a3Me cymiecTByeT paBHOBecue Mexkay karnoHamu (Na+, K+, Cat++, Mg++)
aamonami (Cl -, HCO3-, 6enku, octatrounble aHHOHBI). OHO paBHO 153 MMOJIB/JT U TIPECTABIICHO B
muarpamme [amoua. [Ipu uctomennn 6MkapOOHATHRIX Oy(PEpPHBIX OCHOBAaHUH X MECTO 3aHUMAIOT
OpraHMYEeCKHe KUCIIOTHI, B PE3yJIbTaTe YeT0 CO3/1aeTCs HECOOTBETCTBUE MEX Ay KOHIIeHTparueld Na+
u cymmoit HCO3- u Cl-. [TosiBiisieTcst Tak Ha3pIBaeMblii aHHOHHBINA nHTepBai (AW). B Hopme oH
cocrainsieT 12.4 MMOIb/T.

CymHocts noxxoaa CTroapTa 3akiIl04aeTcs B TOM, YTO B IUIa3M€ BEJTMYMHA KOHLIEHTPAIlM HOHOB
Boziopoaa (popmupoBanue KOC) 3aBucur ot 3-x nepeMeHHbIX BenuunH: a) PCU -pa3HULbI
KOHIIEHTPAIUU CUJILHBIX HOHOB (MeXy cyMMol KoHreHTpanuu Na+, K+, Cat++, Mg++ c ogHol
croponsl, u Cl- + nakrat, ¢ apyroii); 6) PaCO2; B) AoOur - o011ei KOHIICHTpAITU!
HemucconnupoBanHbiX (AH+). n qucconmupoBanHbIX (A-) claObIX KHCIIOT.

Conepxxanne H+ u HCO3- MeHsieTcs Tuiib NPU U3MEHEHUH OJTHOTO U3 3TUX TPEX MOKa3aTesei.
[Toaromy asist TOro 4ToOBl y3HATH, KaK OpraHu3M peryinupyer pH, HeoOX0aUMO NPeACTaBIATh, YEM
00YCIIOBJIEH HX CIIBUT.

Hanpumep, y 60JIbHOTO €O CTEHO30M MTPUBPATHUKA BCIICICTBUE TIOTEPHU C JKEITYTOTHBIM
conepxxuMbiM cossiHon kucioTel (HCI) pasBuBaercs runoxaopeMudecKuii MeTabOTMYECKUN aKao3
WHOT/Ia C BBIPAKEHHOU KIMHUYECKOW cuMnToMaTukoi. Yeenmnuenrne PCU nmpoucxoauT BeiencTere
MOTEePU TAKOT'0 CUILHOTO aHnoHa Kak Cl-, 6e3 3HaunMol moTepu CUiILHOro Katnona. Korja non
Boziopoaa Tepsiercs kak Boga (HOH), a ne xkak HCI-, uamenenuit 8 PCU ne 6yzner, u noaTomy He
m3mMeHuThes H+. [[s koppekiinm ankano3a npearnodTHTEILHO BBEIEHHE XJIOPUCTO-BOAOPOIHOM
KHCJIOTHI B pacTBope. Ha dhone ankano3a 00bIioe KOJIMIECTBO Kalus IEPEXOANT B KIETKU,



OCTaBJIsIs 3HAUUTENbHYIO YacTh Cl- B 11a3Me KpOBH, UTO MPUBOJUT K 3HAUUTEIIBHOMY CHUKCHHIO
PCH. PactBop Punrep-nakrara 6onee pusnonoruueH, yem 0,9% NaCl, tak kak PCU ux
COOTBETCTBEHHO paBHBI 28 1 0 MIKB/II.



2. METOJJUKA 3ABOPA KPOBU I UCCJIIEJOBAHUMA KOC U XAPAKTEPU3YIOUIUE
EI'O IIOKA3ATEJI

KpoBb nomxHa 3a6upatbest U3 apTepUU IIPU OLIEHKE ra3000MeHa B JIETKUX U JIONOJHUTENbHO U3
BEHBI - B CIIy4ae HaJIMYMsI HapyLIEHUs TPAHCIIOpTa ra30B KPOBbIO U (MJIM) TKAHEBOI'O ra3000MeHa.
Wrna u mmpun ass 3a00pa KpoBU AOJKHBI ObITh T€apUHU3UPOBAHbI, HE IOJDKHO OBITh KOHTAKTa
KpOBU C BO37yXoM. KpoBb JOIIKHBI HCCIIEI0BATh cpa3y ke mocie 3adopa. Eciu 3To HeBO3MOXKHO,
OHAa JIOJIKHA MIOMEIIATHCS B JIEASHYIO BOJY U UCCIIEOBATh €€ HYXKHO HE M103Xke, yeM uepe3 30 MuH.

Jnst ouenku KOC yarie Bcero ucnosib3yroT ClEAyIOUIUe TOKa3aTeu:

pH - 310 00paTHBII 1eCATUYHBIN JTorapu(pM KOHIIEHTPALNU BOAOPOIHBIX HOHOB. DTOT IIOKA3aTeNb
M3MEHAETCS IIPU HAIMYUM IEKOMITIEHCUPOBaHHBIX HapyleHuii KOC u MOXeT CBUIETENIbCTBOBATh
TOJILKO O CIBHTaX B CTOPOHY alm103a WK ankaino3a. B Hopme pHa Haxoautcs B npenenax 7,35-
7,45; pHv - 7,32-7,42; pH BHyTpuKIeTounsblit = 6,8-7,0. I'panunel konebanuii pHa, coBmecTumMebIe ¢
XKH3HBIO - 6,8-8,0.

BEecf - n30bITOK Mt epunuT ocHOBaHM, T.€. pacdeTHoe KonmndecTBo Mmoiib HCO3-, koTopoe
HEOOXO0IMMO BBECTH B KaXKIBIH JTUTP BHEKJIETOYHON KHUIKOCTH MJIM BBITECHUTh M3 HEE KUCIOTOM JUIS
HopMmasn3auuu KOC. Otor komnoneHT KOC cBUAETENBCTBYET O HEBIXATENbHBIX HAPYIIEHUAX
KOC nim 0 koMITleHCaTOpHBIX N3MEHEHHSX €ro TPH JIbIXaTeNbHbIX paccTpoiicTBax. B Hopme BEect =
+ 2,3 mM/n. Ilpenenst konebanuii, COBMECTHMBIE C KU3HBIO, = 1 SMM/1.

PaCO2 (PvCO?2) - npixarensHbiil KoMmoHeHT KOC, CBUAECTEIHCTBYET O ABIXATEIBHBIX HAPYIICHUSIX
KOC nim 0 koMITeHCaTOpHBIX N3MEHEHHSX 3TOTr0 MIOKA3aTelIsl IPU HEeJIbIXaTeIbHBIX PacCTPOICTBAX.
B HOpMeE 3TOT 1oKa3aresb B apTepruaibHON KPOBH cOocTaBisieT 35-45 MM pr. cT. (4,7-6,0 xI1a), mpu
COBMECTHUMBIX C KU3HBIO Kosebanusmu ot 10 1o 150 mwm pr. ct. (1,3 - 20,3 x[1a). Y™Menbienne
PaCO2 menee 35 MM pT. CT. CBUACTENHCTBYET O TUTIOKAITHUN BCIIEJCTBUE TUIEPBEHTHIISAIINH,
KOTOpast MPUBOJUT K AbIXaTeIbHOMY ankano3y. YBenunuenue PaCO2 Beimie 45 MM pT. CT.
HaOJIr01aeTCs PY TUITOBEHTHIISALIUNY, TUTIEPKAITHUS TPUBOJUT K JIBIXaTEIIbHOMY allUA03y.

BB - koH1IeHTpaIus ocHOBaHUM BeeX OydepHbIX cructeM KpoBH (B HopMe - 40-60 MM/i).

SB - cranmapTHBI OMKapOOHAT - KOHIIEHTpAIMs aHUOHA THAPOKapOoHaTa B TIa3Me KpOBH TpH
100% nacpIeHr: reMorioonHa JaHHOM MPOObI KpOBU KUCIOpoaoM, Temreparype ee 380C u
Hanpspkeaun CO2 B Helt 40 mum pT. cT. (5.32 kPa). DToT nmokazarens mo3BoisieT nuddepeHnpoBarh
JbIXaTeIbHBIC M HEeJbIXaTelbHbIe paccTpoiicTBa. OH B HOpMe paBeH 20-27 (cpean. 24) MmM/m.

AB - uctunnble 6ukapOoHatsl, conepkanne HCO3- B mna3me kpoBu (19-23 MM/m).
TCO2 - obmas yriekucinora kposu (10,5-13,0 MM/m).

B nacrosimee Bpewms, ucxozs u3 konuenuun KOC Ctrioapta u nMest COBpeMeHHbIE ra30aHain3aTopsl,
JUIs 00JIee TOYHOTO ONPEICIICHUs TPUYUHBI U TTATOreHe3a HapyIICHUH 11eJ1Ieco00pa3Ho HaAPsTy C
KIIMHUYECKUMHU TaHHBIMU ONIpeeNaTh crerenb namenenus PCU, PaCO2 u AoOmr.

PCU y 310poBbIxX srojeii coctaisieT 40-42 MMOJIB/J ¥ €€ MOYKHO Y3HATh IPHU YITPOIIICHHOM pacyere:
PCH= Na+ - Cl-. Cumxenune 10 30 MMOJIB/JT CBUAETEIBCTBYET O PA3BUTHH HEABIXATEIBLHOIO
anua03a, a ypenuuenue oosee 50 MMOJIB/MT - O HEABIXATEIIBHOM CJIBUTE B CTOPOHY aJIKaio3a.
CymectByet crporas koppensiius mexxay PCHU u BE B kxpoBu martuentos OPUT.

KonmenTparus 1ucconnupoBaHHbIX Cla0bIX KUCTOT (A-), MPEICTAaBICHHBIX B IJIa3Me KPOBH €€
6enkamu 1 Gocaramu, mensaercs ¢ usmenenneM PCU, PCO2 u Ao6u.



3. HAPYIIEHU S KOC, UX [TPOOPUITIAKTUKA N KOPPEKIIUA

Paznuyarot nBa Buna Hapymennit KOC (ta6u.1): HenpIxaTenbHble (al[i103 WIH aJKauio3 -
[IAaTOJIOTUYECKOE COCTOSHUE NTPH KOTOPOM MEPBUYHO YBEIMUUBAETCS AeULMUT WIN U30OBITOK
OCHOBaHMI1, YTO MPUBOAUT K M3MeHeHuto noka3atens BEecf u pH B cropony anunemun wim
aJIKaJIeMUH) U JIbIXaTeIbHbIe (AllU03 WK AJIKAJI03 C IEPBUYHBIM YBEIMYEHUEM I CHIDKEHHEM
PaCO2). IIpu quarnoctuke Hapymenuit KOC He0O6X0qUMO OLIEHUBATh CTENEHb TSHKECTH
paccTpoicTB U KOMIIEHCATOPHBIX U3MEHEHUH.

Moryt 6bITh 60see crnoxubie HapymeHus: KOC: onHoHanpaBieHHbIe (IbIXaTeIbHBINA 1
HEbIXaTeIbHBIN ali103 WK aJIKaJl03) U pa3HOHAIPABIIEHHBIE, IPOTUBOIOIOKHBIE (JBIXaTEIbHBIN
aIuI03 M HeJbIXaTeIbHBINA aIKaJI03, IbIXaTEIbHBIN allkaio3 U HelbIXaTeNbHbIN anuno3). B ux
JMAarHOCTHMKE BaXKHOE 3HAUYEHHE MMEIOT 3HAHWE aHAMHE3a U CYIIHOCTH MaTOJIOTMYECKOro mpolecca,
KJIMHMKA 3200s1eBaHus B cortoctaBieHuu ¢ JaHHbIMH KOC, BOAHO-3/1€KTPOIUTHOI'O OOMEHA U
MOKa3aTeNIIMU Ta3000MeHa.

ITpodunakruka Hapymenuit KOC Bo Bpemst aHecTe3Un 1 UHTEHCUBHOM TE€PAINUU OCYIIECTBIISIETCS
MOJIZICpKAHUEM aJIeKBATHOT'O KPOBOOOpaIieHus (00IIero 1 MUKPOITUPKYJISINHN ) U BEHTHIIAIIAN
nerkux B pexkume HopMmoBeHTIsmN (FetCO2 = 4,9 - 6,4 06%), obecriedeHreM J0CTaTOUHON
okcureHarmu (Sa02 = 94-100 06%), mpemynpexaeHneM HapyIeHHnH MeTabonmu3ma.

WNnuTencusHas tepanus 60ompHBIX ¢ HapymenneM KOC nomkHa, mpexae BCero, IperycMaTpuBaTh
ycTpaHeHue (pyHKIIMOHATBHBIX M META0OIMUECKUX PACCTPOMCTB KaK MPOSBIIEHUH OCHOBHOT'O
3a0oreBaHusl, yCTpaHEeHHE KpuTHIeckoro coctostaus. [Ipu oTrcyrcTBum apdexra n TSHKETbIX
HapyleHusax, npooauTcs koppekuus KOC.



Tabmuna 1

Xapaxkrep Hapymenuit KOC

Hapymenus KOC IToxazarenmu KOC

pH PaCO2 BEecf
HenpixareapHbI alinao3: 7.20 40 -25--52
yMEpEHHBIN 7.21-7.29 34-28 -5.3--75
BBIPQKEHHBIH 7.35 20 -7.6 u
TSKENBIN: -7.6
JIEKOMIIEHCHUPOBAHHBII -7.6
YaCTUYHO KOMIIEHCHPOBAHHBII -7.6
KOMITIEHCHUPOBAaHHBII
HenpixatensHblil ankanos: 7.59 40 +2.5-+6.5
YMEpEHHBIH 7.53-7.49 46-50 +6.6 - +12
BBIPKECHHBIN 7.45 60 +12.1m
TSDKEJIBII: +12.1
JICKOMITCHCHPOBAHHBII +12.1
YACTUYHO KOMIIEHCHUPOBAHHBIN +12.1
KOMITEHCHPOBAHHBIN
HenpixaTtenbHblil ankanos: 7.59 40 +2.5-+6.5
yMEpEHHBIN 7.53-7.49 46-50 +6.6 - +12
BBIPQKCHHBIN 7.45 60 +12.1mn
TSDKEJIBII: +12.1
JEKOMIIEHCHUPOBaHHBII +12.1
YaCTUYHO KOMIIEHCHUPOBAHHBII +12.1



KOMITEHCUPOBAHHBII

JprxaTenbHBIN anuao3:;
YMEPEHHBIN

BBIPAKEHHBIN

TSKENBIN:
JEKOMIIEHCUPOBAHHBII
YAaCTUYHO KOMIIEHCHUPOBAHHBIN

KOMIIEHCUPOBaHHbBIN

JlpIxaTeabHbIN allKano3:
YMEpPEHHBIN

BBIPAKCHHBIN

TSKETIBIN:

JIEKOMIIEHCHUP OBAHHBIN
YaCTUYHO KOMIICHCHPOBaHHBIN

KOMIIEHCHPOBAHHBIN

7.20

7.29-7.21

7.35

7.59

7.53-7.49

7.45

7.20

7.29-7.21

7.35

-2.3

-2.5--5.2

-7.5

46-50

51-60

61l n

61

61

61

34-28

27-20

19 n

19

19

19



A1u03 HeABIXaTeIbHBIA MOXKET OBITh METaO0IMYECKUM, BBIICIUTEIBHBIM U SK30TeHHbIM. OH
xapakrepusyercsi cHmkeHueM HCO3- u Bo3pacrtanuem nedpunura ocHoBanuit (Bectf > - 2,3 MM/n).
JlaHHBIN BUJ alli03a MOXKET OBITh BCJIeACTBUE: 1) BhITeCHEHUs (TUTpamn) bukapOooHaTa
Pa3IMYHBIMH SHIOT€HHBIMH OPTraHMYEeCKUMHU KUCIOTaMH, HallpuMep, KETOKUCIOTaMH Mpu Auadere,
QJIKOT'OJIM3ME MJIM TOJIOIaHNHU, MOJIOYHOM KUCIIOTOM MpH runokcuu; 2) ymenbienuss HCO3- B
opranusme (auapesi, pUCTYIIbI KHUIIEYHUKA U KEITYHOTO MY3bIPs, S3BEHHBINA KOJIUT, XpOHUYECKast
MoYeYHass HeAOCTATOYHOCTh, PUEM COJITHON KUCIIOTHI ¥ XJIOPHIa aMMOHHUS ), YTO TPUBOIUT K
YMEHBILIEHUIO KaTHOHO-aHHOHHOTO Tpaauenta (Na+ + K +)  (Cl- + HCO3-) k ypoBHio menee 12
MM/n1 (B HopMme = 20); 3) mOCTyIUIEHUS! HEJIETYYUX KHUCIIBIX BEIIECTB (OTpaBIIEHUE SK30T€HHBIMU
KHCJIOTaMU: CaJUIIUIaTaMH, METaHOJIOM, 3TUJICHTJIUKOJIEM).

ITpu pa3BUTHHN HEABIXATEIBHOI'O ALN03a BKIIOYAIOTCS KOMIIEHCATOPHbIE MeXaHU3Mbl. CHITbHAs
KHCJIOTa TIPU PEaKIMK ¢ OUKapOOHATOM MEPEXOIUT B CIIA0YI0 YTOIBHYIO KUCIOTY. YTONbHAS
KHCIJIOTa BO30YKJaeT AbIXaTeIbHBIN LIEHTP U MPOAYKTHI ee Auccouuanuy BeBoasrcs gerkumu (CO2)
u noukamu (H2O). IIpu oTcyTcTBUM MAaTONOTUU CO CTOPOHBI ITOYeK o011ast skckpeuns H+ u cuntes
HCO3- moryr yBennuutbcs B 10 pas.

[To MHEHHIO MHOTHX HICCIIEIOBATENCH, TIPH META0OIMIECKOM aIi103€ 00513aTeIbHO HMEETCS
AHUOHHOE HECOOTBETCTBHUE, BO3HUKAET aHNOHHBIM HHTEPBAII MEX Y KOHIIEHTpauel kaTnona Na+ u
cymmoit annonoB Cl-, HCO3-. Ero MoxHO ornpenenuTs 1mo Gopmyie:

AU = Na-+m1 - (Cl-n + HCO3-).

B nHopme AU (annonHbI nHTEpBaN) paBeH 12+4 MM/in. [Ipu HenpIxaTenpHOM anuo3e (3a
UCKIIIOYEHHEM COJISTHOKKCI0r0) AW yBennuuBaeTcst BCIEICTBUE UCTIONb30BaHUS Oy(pEpHBIX cCUCTEM
KPOBH JJIs1 HEMTpaau3aluy KUCIIBIX TPOLYKTOB.

[Tpu HepIXaTEIBHOM aIM103€ PAa3BUBAIOTCS CIEAYIONIHE TATOPU3NOIOTHIECKHE PEAKIIUH:
yBeJIMUYEHHE coiepkaHns H+ B KieTkax u pa3BUTHE BHYTPUKIETOYHOIO alli03a, KOMIIEHCATOPHOU
TUTIEPBEHTUISIIINY, TIOBBIIIEHHOE yaanenue H+ moukamu (ipu pH < 7,25 peakius Moun CTaHOBUTCS
KHCIIOM), yacTas pBota (ynaienue H+ ¢ Kemyao9HbIM CONePKIUMBIM), CMEIIICHHE KPUBOM
JIMCCOLUAIIMH OKCUTEMOTI00MHA BIPABO C OOJETYEHUEM OT/Ia4l TKAHIM KHUCIOpO/a, KaTaboiIu3M 1
pacnaj KIeToK, BhIXo[ K+ 13 KJIeTOK U MOBBILIEHUE €0 B KPOBH, aKTUBALIMS CUMIIATO-aIpEHAIOBON
CHCTEMBI M BEIOPOC KaT€XO0JIAMUHOB C MTOCIIEIYIOIUM HapylIeHHeM (QYHKIUU CepAeYHO-COCYIUCTON
CHCTEMBI.

Knunnyecku HeapIxaTeabHbIN alli103 MOXKET MPOSBIIATHCSA HAPYILIEHUEM FeMOIMHAMUKU U
MUKPOLUPKYJISALUY, YIAIICHUEM JbIXaHUs, THIEPTEPMUEH, ONUTypUEH UK aHypueH, aluHaMuei.

JIMarHoCcTUKY HeJbIXaTeJIbHOr 0 alli103a OCYLIECTBIISIOT HA OCHOBAaHUM JaHHBIX aHAMHE3a,
KIIMHUYECKOHN KapTUHBI U 1abopaTopHbix uccienoBanuit KOC (BE < - 2,5; AB <19, BB <40, SB <
20, pH < 7,35). Yamie Bcero pa3BuBacTcs METaOOIMYSCKUH alli103 BCICICTBUE HAKOIUICHHS B
OpraHu3Me MpoayKTOB oOMeHa. Pa3nnyaroT npu 3ToM JakTaT auuao3 2-X TUIOB: TUa A
(kmaccuyeckuil) y OOJIBHBIX C MOHMKCHHOM mep(y3uei TKaHeH W BBIPAKCHHOM IMITOKCHel U Tuma B,
y OOJIBHBIX C BBIPQ)KEHHBIMH METa0OIUYECKUMH HapyIIEHUSMHU (caxapHblil 1uadeT, NHPEKIIMOHHbIE
00JIe3HH, MOYEUHO-TICUEHOYHAsI HEIOCTATOYHOCTD U TIP.) U HEKOTOPBIX OTPABJICHUSX
(canuumiIaTamMu, ITUICHIIIMKOJIEM, METAaHOJIOM, aHTH(QPU3OM H JIp.).

JlakTaT - CUIbHBIN HOH, ITPU HOPMAJIbHOM pH OH IOJHOCTBIO JUCCOLUMHNPOBAH, TAK KaK OpraHu3M
6BICTp0 Cro npoaAyurpyeT u 1morjiomacrt. Yy 6OJ'IBHI)IX, HaxooAmuxcs B KpUTUICCKOM COCTOSAHUU,
YPOBCHBb Ir'HIICPJIaTATCMUN 3HAYUTCIIbHO BbIIIC, YEM YPOBCHDb alla034a.

Jlaktat MokeT OBITH MOBBITICH (Oonee 2-4 MM/m), a H+ HeT. DTo 00BsiIcHSAETCS TEM, YTO TIPU
MHTEHCUBHOM Tepanuu K Iia3Me J00aBIsgeTcss He MOJIOYHAs KUCII0Ta, a COJIb CUIIbHON KUCIIOTHI:



CHJIbHBIN KaTHOH Na+ BMecTe C CUJIbHBIM JIAKTaTHBIM aHUOHOM. JIakTaT morpedisercs noa
BIIUSIHUEM KJIETOYHOr0 MeTabonu3mMa 1 octarouuiicss moH Hatpus nosbimaer PCU. Tpu
HOPMaJIbHOM CUCTEMHOM MeTaboNIn3Me CyTOUHBIN 000poT nakrara paBeH 1500-4500 mmomnb. BTopoii
MexaHu3M koppekund PCU n HopMmanuzauuu pH nipu runepiakTaTeMuu - 3TO IEPEMELLIEHNE
criibHOro annona Cl- u3 mia3mbl KpoBH B KJIeTKU. OCHOBHBIM HCTOYHUKOM JIAKTaTa SIBJISFOTCS
JIeTKHe, 0COOEHHO IPU OCTPOM JIerouHoM nospexaeHuu. [1o muenuto N.P. Day u coast. (1996),
TUMEPIaKTaTeMus IPU CEIICHCE BO3ZHUKAET CKOpPEE BCIICACTBHE MOBBIIIEHHOI'O a3pOOHOT0
MeTabosn3Ma, 4eM TKaHEeBOM TUITOKCUH WJIM YTHETEHUS aKTUBHOCTH MUPYBATACTHAPOTeHA3bI.

IIpu 1uarHoCcTHKE anua03a BaXKHO OIPENCIUTh IPUYUHY, CTEIIEHD TSHDKECTH IIEPBUYHBIX HAPYLICHUH
U KOMIIEHCATOpHbIX n3MeHeHul. KonmdecTBeHHOe Mpeobiaianue HUPPOBBIX 3HAYEHUI NePBUYHBIX
HapyLICHU HaJl KOMIIEHCATOPHBIMU U3MEHEHHUSIMU MO3BOJISET MpaBuiabHO oueHuTs KOC.

WuTencuBHast Tepanusi OOIbHBIX C HEAbIXaTEIbHBIM allUA030M J0JDKHA IPEyCMaTpUBaTh
NaTOr€HeTUYECKOe JieueHHe OOIbHOr0, yCTpaHEeHHE IPUYMHBI, BBI3BABIICH pa3BUTHE aln03a (IIpu
YCIIEIIHOM JICYEHUN OPTaHMYECKHE KUCIOTHI ITOCTENIEHHO METaO00IN3UPYIOTCS U (UITH)
9KCKPETUPYIOTCS, alliJ[03 UCUE3AET).

Ecnu npuunHy He yaaercss yCTpaHUTb, TSDKEIBINA ali103 HY)KHO KOPPUTUPOBATh BBEICHUEM
ocHoBanuil: 4,2% umu 8,4 % pactBopa HaTpus ruapokapooHara (B 1 mi pactBopa 1 MM
ocHOBaHUI), win yakrata Hatpus (B 1 mu 11 % pactBopa 1 MM ocHoBanwmif), uiu 3,6% pactBopa
tpucamuaa, THAM (B 1 mn 3,6% pactBopa conepxkutcs 0,3 MM ocHoBanuii). Pacuer 10361
OCHOBaHUS NPOU3BOAT 110 hopmye:

JbC =F * macca tena (kr) * 7Beecf,

rae: JIBC - nedunut 6ydepHbIx crucreM, MM OCHOBaHWIA,

F - 00beM BHEKIIETOYHOM KHUIKOCTH, JI/KT, OH paBeH 0,2;

?BEect - pazHuiia Mexx 1y HCTUHHBIM M HOpMaJIbHBIM 3HaueHHeM BE.

He cnenyer ne¢uuut ocHOBaHUIT KOPPUTHPOBATh MOJHOCTHIO. Ecy mpuunHa amnumosa onpeaeneHa
U MOXKET OBITh KOHTPOJIUPYEMa, TO BO BBEACHUN OCHOBAHHUI HEPEAKO HET HEOOXOJMUMOCTH.

Cpok rogHocTy HaTpus TuapokapOonara - 1-3 cyTok, a mpu go6aBneHun cradrmimsaropa (0,3 M
tpwiona b Ha 1 M runpokapOoHara) o yBennunBaercs 10 30 cyt. Harpuii ruapokapOoHaT
nerctByet ObIcTpo. [IpH ero mpuMeHEeHNY ClleyeT YUUThIBaTh yBennueHue oopasoBanus CO2 u
HEOOXOUMOCTD JIOCTATOYHOMN BEHTHJISILIUK JIETKHX, a TAK)KE BO3MOXKHOCTh Pa3BUTHUS
THIIEPOCMOJISUTBHOT'O COCTOSIHUS € TTOCIIEYIOIINM Pa3BUTHEM CePICUHO-COCYANUCTOM
HEJIOCTaTOYHOCTH.

[Ipu vcnonb30BaHUM JIaKTaTa HATPUS (JJAKTACOJIA) TPOUCXOAUT €ro METabO0IN3M B IIEYEHHU C
00pazoBaHMEM IIIMKOI€HA, TOITOMY IPH HAPYIICHUAX (PYHKIIMH MEYEeHH OH MPOTHBOMNOKa3aH. Kpome
TOr0, BO3HUKAET JIAKTALUJIEMHUS], YTO OTPAHUYMBAET €r0 IPUMEHEHHUE MPU TKAHEBOW I'MIIOKCHUU.

TpucamMuH OKa3bIBaeT BhIPAXKEHHOE JUYPETHUUECKOE JICHCTBHE, BbIAEsAETCs oukamMu. Mcnonb30BaTh
€ro MOYKHO TOJIBKO TPU COXPAHHON MX (PYHKIUH.

Ankano3 HeJpIXaTeNbHbIM BO3HUKAET IpH noBbiieHnH cootHoeHuss HCO3-/PaCO2 3a cuer
ysenunyenust HCO3-. On moxeT ObITh BeneAcTBHE: 1) M30BITOUHOrO BBEACHUS Oy(hepHBbIX OCHOBaHMIMA
WJIM TIepeNIMBaHus OOJBIIOr0 KOJIMYECTBA [IUTPATHON KPOBHU (IIUTPAT B MEUEHU NMPEBPAILLACTCS B
HaTpUs JaKTaT); 2) NOBbIMIEHNs 00pa30BaHUs OMKapOOHATOB B OYKAX U KENYyI0YHO-KUIIEUHOM
TpaKTe UM OTHOCUTEIBHOTO MOBBIILIEHUS UX COoAepKaHus pu 0onbIux notepsax H+ u xmopuaos



(Heykpotumas pBoTa, quapes); 3) aedunrra Kanus npu OOJBIION MOTEPU €ro UM OrPaHUYSHHOT O
MOCTYIIEHUS €r0; 4) JUTMTEIHHOT0 U OECKOHTPOJIILHOTO BBEJCHHSI TNYPETUKOB, MTPUBOISIIETO K
YCUJICHHOMY BBIBEJICHHIO U3 OPraHU3Ma KaJus U XJIOPUJIOB.

[Ipu ankano3e HeAbIXaTEIbHOM BO3HUKAIOT CIEAYIONINE NaTOPU3NO0IOrHUECKUue H3MEHEeHHsT: 1)
BBIXO/J] KaJlusl U3 KJIIETOK M NOCTyIJIeHUe B HuX H+ ¢ mocneayromum pa3BUTHEM BHYTPUKIETOYHOTO
aIu103a; 2) yBEIMYUBACTCS BBIIEICHUS KUl TIOYKaMH, Pa3BUTHE THIIOKAIMEMHUH C TTOCIIETYIOIUM
HapyIIeHWEM pUTMa CepIla; 3) TMIOBEHTUIIAINS; 4) CMEIIeHHe KPUBOM TMCCOLUAIINU BIIEBO C
3aTpyAHEHUEM OTJAa4M KHCIIOPO/Ia TKaHIM; 5) pa3BUTHE MapaJOKCATbHON alluAypHH.

Kinnaudecku annao3 HeapIXaTelbHbIA MPOSIBIISIETCS] TUIIOBOJIEMHEH, THITOKaTueMUEH, TOJTMypUei,
MBIIIEYHOH ¢1a00CThI0, MHOTAa BO3HUKAIOT CYIOPOTH BeieACTBHE CBsi3bIBaHus Ca2+ Genkamu.

JIMarHOCTHKY HEIBIXaTELHOTO AJIKAJI03a OCYIIECTBIISIIOT Ha OCHOBAaHHH JaHHBIX aHAMHE3a,
KJIMHMYECKOM KapTUHBI U 1abopaTopHbIX uccinenosanuii (BE > +3,0 MM/n, HCO3- > 25 mM/n.
PaCO2 > 46 mm pt. ct. pH > 7.46), BOOAHO-3JIEKTPOIUTHOTO Oananca (TUIIOKaIHUEeMusI,
THITOXJIOPEMHS).

WuTeHcuBHas Tepanusi OOMBHBIX C HEIbIXaTeIbHBIM aJTKAI030M JIOJDKHA TPEyCMaTpHUBaTh: 1)
MaTOreHETUYECKOE JICUEHHE OOIBHOT0, YCTPaHEHHE IPUYHMHBI, BBI3BABILICH pa3BUTHE allkano3a; 2)
YCTpaHEHHE HAPYIICHUIH TeMOTUHAMUKY; 3) KOPPEKIIUIO THIIOKATMEMHUH, THITOMIOXJIOPEMUH; 4)
KOPPEKIIHIO TSHKEJIOr0 IEKOMIICHCHPOBAHHOTO AJTKAJI03a C UCTIOIE30BAHUEM COJITHON KHCIIOTHI
(0,05-0,1 N pacTBOp BBOMSAT B IIEHTPAIbHBIC BEHBI C MAKCUMAJIBHON CKOPOCTHIO BBeacHUs 0,25 MM
nmm 2,5 mit - 0,1 N pactBop / kr Maccel Tena B 4, HO He 6onee 100 MM B cytkm) uimm 100-150 mo
0,9% pacTtBOpa xJ10pua aMMOHHS (B CyTKH BBOAUTH He O6onee 250-300 MM H+ ). MoxxHo Taxke
npuMeHHTh auakap6 (0,25-0,5 T gyepes pot), KOTopsIit criocodcTByeT 3aaepxke CO2 B kpoBu. [[ist

pacdeTa UCIIONB3YIOT CISAYIONIYI0 (OPMYITy:

M xoppurupytomiero pactBopa = F * macca tema (xr) * ?BEecf.

Annio3 apixaTelbHbIA BOZHUKAET npu Bo3pactanuu PaCO2 BciencTBre HapylieHH O
aNbBEOJISIpHON BeHTWISIIMU. OH BBI3BIBAET KOMIIEHCATOPHOE ITOBBILICHNE BBIPAOOTKN HATPHS
OukapOoOHaTa B 9PUTPOLMTAX U KIETKAX NOYEYHBIX KaHAIBIEB, YCUIIMBAETCs BbAenenne H+ u
XJIOPHJIOB ITOYKAMH, KPHBAsl JUCCOMAIIIN CMEIACTCsl BIPABO C 00JIETYEHNEM OTAa4M KHUCIOpOoIa
TKaHsIM.

Knunnyecku npixaTenpHbld aua03 OPOSBISIETCA CHUKEHHEM 00beMa BEHTUIISILIUY, HapyLLIEHHEM
pHUTMa JIBIXaHUS, YBEINYCHUEM YIAPHOTO 00beMa Cep/ila, paciiupeHueM nepudepudeckux cocyaos,
CHIDKEHHEM 0011ero nepuepruyeckoro COnpoTHUBICHUS COCYI0B, TUIIEPEMUEH KOKHBIX TTOKPOBOB U
CIIM3UCTBIX 000JI0YEK, yJallleHHEM IYIIbCa, MOBBIIICHUEM WK 0e3 n3MeHeHui A/l, moBsieHuem
BHYTPUUEPEITHOIO JaBJICHUS.

JIMarHOCTHKY JIBIXaTeNbHOTO alli/103a OCYIIECTBIISIOT HA OCHOBAHWHU JAHHBIX aHAMHE3a,
KJIMHUYECKOH KapTHHBI U 1abopaTopHbix uccnenopanuii (PaCO2 > 46 mm prt. c1., pH <7, 35, BE
KOMITEHCAaTOPHO MOXET CHIKAThCs HIDKE -2,3 MM/m).

WuTeHcuBHas Tepanusi OONBHBIX C JbIXaTebHBIM allI030M MTPEIyCMATPHBAET MaTOreHETHYECKOe
JedeHre OOILHOrO, YCTPAaHEHHE PUYHHBI, BBI3BABILECH Pa3BUTHE alll103a H PECIIUPATOPHYIO
MOJICPKKY HEAPPEKTUBHOTO COOCTBEHHOTO JBIXaHUSI.

Ankanos JpIxaTeabHbli (TUIIOKaTHUYECKUiA) Bo3HUKaeT npu cHkeHun PaCO2 BenencTaue
TUIEPBEHTUISILIMY CIOHTaHHOMU (TpaBMa, reMopparun4eckuii oK, BO30yKIeHHUE, UCTEPUs,
runeprepmus, AMdHIEPanbHO-KaTa00INYECKH CHHIPOM, MPHU cTpaxe O0IbHOro, 00JIN) U
uckyccrseHHoil (UBJI B pexxuMe runepBeHTUIISALIH).



[Tpu ankano3e ApIxaTeIbHOM KOMIICHCATOPHO YMEHBIIACTCS TUCCOIMALIUS OKCUTEMOTJIO0NHA,
BO3pacTaeT BbIJICJIICHNE TOYKaMHU U30BITOYHOIO KOJIMYEeCTBAa OnKapOoHaTa, CHIXKaeTCs peadbcopOrius
u obpazoBanne HCO3- B sputpounTax v B KJIETKaX MOYEUHBIX KaHAJIBIIEB.

I'unokanHus BeI3bIBAET BA30KOHCTPUKIIMIO NEPU(PEPUUECKUX COCYI0B, COCYI0B MO3Ta U
YMEHBIIIEHHE MO3TOBOI'0 KPOBOTOKA, CMELIEHUEM KPHUBOI TUCCOLMAIIMN OKCUTe€MOITIO0MHA BIIEBO C
YXyIUIEHHEM OTJa4M KHCIO0pOa TKaHAM, CHUXKAET BHYyTpUUYepenHoe AasiieHue, ymensinaer MOK u
BBI3bIBAECT FUIIOTEH3HUIO.

WuTeHcuBHast Tepanusi OONbHBIX C JbIXaTeIbHBIM aJIKAI030M IIPEAyCcMaTpUBaeT NaTOreHETHYECKOe
JeyeHure O0JIbHOrO, YCTpaHEHHE IIPUYHHBL, BBI3BABIIEH Pa3BUTHE AJIKan03a U PECIUPATOPHYIO
KOPPEKIHIO TMIEepBeHTIIIALNY (TIepeBo 6onbHOro npu BJI B peskxuM HOpMOBEHTUIIALINHN).
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