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Bsenenne
Kucnorno-ocnoBnoe cocrosiare (KOC) kpoBH U APYrux OMOIOTHYECKUX KUAKOCTEH - OJTMH

U3 B@XKHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHu3Ma, XapaKTepU3YIOIUMMHCS KOHIEHTpauuen
BOJIOPOJHBIX HOHOB [JH+[], KoTOpas 3aBUCAT OT COOTHOIUEHHS MEXIY BOJOPOIAHBIMH U
THJIPOKCHIIBHBIMA HOHAM, MEXAY KHCIOTaMH U OCHOBaHMAMH. OHO ompejaessieT CTaOMIbHOCTh
MPOTEKaHUS OCHOBHBIX (PU3MOJIOTHYECKHX MPOLECCOB B opraHu3Me. OCHOBHBIE OMOXHMHYECKHE
peakiMy B KJIETKaX U B UX OKPYKEHHM IOCTHIalOT MAaKCHUMyMa IPU OINpPENEIEHHBIX 3HAYCHMSX
aKkTUBHOM peakuuu cpeisl. Konuenrpauus nona H+ [JH+[] nmoxnep:kuBaercss B OY€Hb Y3KOM
nuana3one (36-43 aMons/n, B cpenneM 40 HMous/n wim 0,00004 mmone H+/im). Tlpu BeIXozae 3a
npenensl Hwke 10 u Boime 100 HMonb/n MPOMCXOOUT HeoOpaTUMasi JeHATyparust OENKOBBIX
CTpYKTYp (epMeHTOB. BHyTpukierounas koHueHTpauus [|H+[] B 4 pa3a Bblllle BHEKJIETOYHOH.

KoHnenTpanuo BOJOPOIHBIX HOHOB XapakTepu3yeT pH KpoBH, KOTOpBIH KoJIeOIeTcs B Mpeeniax

7,35-7,45.

Mexanu3mbl nogaep:;kanusa KOC
B nponecce merabonm3ma 00pa3yrorcst Kucible mpoaykThl: 1) neryane — CO2 okoino 15000

mmonb/cyT (0,13 Mmons/kr * MuH-1); 2) Heneryuue - H+ oxono 30-80 mmoinb (1 MMons/kr* cyrt-
1); 3) MonoYHas ¥ TUPOBUHOTPaIHAS (TIPU OKUCIICHUH YIIIEBOJOB), cepHas, pochopHasi, MoueBas
KHCIIOTHI, aMUHOKHUCIIOTHI (TIpU OKUCIIEHUU OEJIKOB), B-OKcHMAcsHas, alleTOYKCYCHasl, JKUPHbIE
KHMCIIOTBI, KETOKHCIIOTHI (TIPH OKUCIEHUU KHUPOB).

Jlnst cBoei 3amuThl OT HUX W nojzepxkanus nocrosHcrBa KOC, opranusm UcCnonb3yeT
CHCTEMBI OBICTPOTO pearupoBaHus — OypepHbIE CHCTEMBI U CHCTEMBI ME/ITICHHOTO pearupoBaHUsI
- (pu3moNOTHYECKHE CUCTEMBI, CBSI3aHHBIE C IE3MHTOKCHKAIINEH TIPOMEXYTOUYHBIX U BBIICTICHUEM
KOHEUYHBIX MTPOJYKTOB OOMEHa.

OcHOBHBIMU Oy(epHBIMU CUCTEMAMU KPOBU SBIIAIOTCA: 1) reMorsioOnHoBast
— KHb / HHb (35-76% 0OydepHoit emkoctr); 2) kapoonatHas — NaHCO3 / H2CO3 (13-35%
O0ydepHoit emxoctn); 3) 6enkoas — Boenok / Hoenok (7-10% O6ydepHoii emkoctn); 4) hocharnas
— NaHPO4 / NaH2PO4 (1-5% OydepHoit eMkocTH).

OnHu mpencTaBieHbl B BUAE C1a0OW KHUCIOTHI M COJbIO 3TOM KHCIOTHL. OCHOBHBIMHU
OydepHBIMU cHCTEMaMU SBISIOTCS: B KJIEeTKax — OenkoBas U ¢ocdarHas, BO BHEKIECTOYHOM
MpocTpaHcTBe — KapOoHaTHas. ['eMornoOnHoBas OydepHas cucTeMa akTUBHA KaK B KJIIETOUHOM,
TaK ¥ BO BHEKJIETOYHOM IIPOCTPAHCTBE.

BydepHubie cucrembl KpoBH, MNpeacTaBiss TodbKo 1/5 oOmeilt OydepHON emMKocTH
opranusMa, npu guctpecce He MoryT nojep:xkuBath KOC Ha HopMmansHOM ypoBHe. [ToaTomy npu
ucromennn OydepHbix cucrem ans  nojjgepxkanus KOC HauMHAIOT aKTUBU3UPOBATHCSA
(bu3HONIOrHYecKUe CUCTEMbl MEUIEHHOTO pearupoBaHusi: 1) jerkue (yAajleHUE WIH 3allepiKKa

C02); 2) nouku (Beraenenue H+ unmu HCO3- , peabecop6umst HCO3-); 3) nevens (HeHTpanu3augs



okucieHueM); 4) xxenynouno-kumeunsiii TpakT — JKKT (Beraenenune H+, HCO3-) u np.



B wucropuyeckom acnekre oreHky KOC ocymecTBisin pa3audHbIMH CIIOCOOAMH B
3aBUCUMOCTH OT HPUMCHACMBIX TCXHUYCCKUX CPCACTB, TEXHOJIOTHH U KOHHCHHHﬁ.
ChHauana ee IpOBOJMIIM C MOMOIIBIO ypaBHeHHs ['ennepcona-I'eccensbaxa (Henderson-

Hasselbalch):

pH =logKa + log [JTH2 CO3[] / JHCO3-J =6,1 + log 25,0/1,25.=6,1 + 1,3 =
7,4

rne: logKa - morapudm KOHCTaHTBI AUCCOLMAIIMH YTOIBHON KUCIOTHI IIPH
380C.

3arem  garckumii  yueHenidi  O. 3uraapa-AHIEpCOH (Sigaard-Andersen)
chopMynupoBail oneparuBHbIH MeTox KOHTposis KOC mupKyaupyromei KpoBU Ha OCHOBaHHUH
onpexaenenuss pH B npodax KpoBH, HACBIEHHBIX ABYMs KHUCIOPOJHO- YIJIEKUCIIBIMU CMECSIMU
(o6b1yHO ¢ KoHLeHTparmei CO2 okomno 4% u 8%) u akTyanbHOro 3HaueHus pH nanHoro oOpasua
KpPOBH.

K konmy 50-Xx TODOB mMpomIeANIero CTOJETUs TJiaBa IEHTPAIbHOW OOJBHUYHOM
nabopatopun B Konenrarene [1on Actpyn (Paul Astrup) BBen B pakTUKY OBICTPOACHCTBYIOIIHE
pH-MeTpel ¢pupmel Radiometer, nmonyuusiue HazBanue Astrup MicroEguipment (MHUKpoMeTO[
Actpyna). OnpezaenuB Tpu BennduHbl pH B 0HOI mpobe 1 mocTpouB rpaduk Ha CHelUanbHOMN
HOMOrpaMMe 3uraapia-AHJEpPCEHa, MOXXHO TMOJYYUTh HCTHHHYIO KOHIIEHTpAIMI0 aHHWOHA
runpokapObonara (AB) B muasme KpoBM M NIPOM3BOJHBIE IOKAazaTelnH: CyMMy OygepHbIX
ocHoBanuit (BB), u3bsitok ocHoBanwii (BE), crangaptasiii 6ukapbonat (SB).

B 1954 r. amepuxanckuii ¢uznonor Puuapny Cuoy (R. Snow) coobmurmn o cozmanuu
nojsiporpaguueckoro  siekTpona aus  npsmoro usMepenuss PCO2, koropelif  ObLI
YCOBEpIICHCTBOBAaH B 1958 1. amMepuKaHCKUM aHECTE3MOJOrOM U HHXeHepoM JI>KoHOM
Cesepunrxaycom (J. Severinghause). O. 3uraapia-AnnepceH paszpaloTan Ipyryio JUHEHHYIO
HOMOIpaMMy, C TOMOIIBIO KOTOpOM, mpoBeds mnpsimoe omnpenenenue pH u PCO2, mMoxHO
onpeaenuts nokazarenun KOC. B panbHelmem, HCNONb3ysl KOMIBIOTEPHYI0 TEXHHUKY, MOYKHO
0610 OyyuTh nokazarenu KOC, uCKiIr0unB He TOIbKO SKBIIIMOPUPOBAHUE KPOBU 3TaTOHHBIMU
ra3o0BbIMU CMECSIMHU, HO 1 HOMOTPAMMBI.

B 1956 r. amepukanckuii 6moxumuk u ¢usznonor JI.C. Knapk (L. Clark) pa3zpaGoran
nossiporpadudeckuit anektpoa ais onpeneneHus PO2. K 1960 r. nmosBwimch nepBbie mpuOOphI
JUTSL KITMHUYECKOTO MOHUTOpUHTa ra3oB kpoBu U KOC.

B 70-e roap! BHEApEHBI B MPAKTHUKY ONTOAHBIE TEXHOJIOTMH U3MEPEHUS U peructpanuu pH,
PCO2 u PO2. Bricokast TO4HOCTh U3MEPEHHMS U HEOOJIBIIION THaMEeTp JaTYMKa MO3BOJIsIIa BBOJIUTh

€ro B COCYJIMCTOE PYCJIO U MONydaTh HempepbiBHYIO nHpopMaruio o KOC. 5



B naugane 80-x romoB Ilutep Ctroapt (P.A. Stewart) omyOinMKOBal HOBYIO KOHIEIITUIO
KOC ¢ uznoxenuem pu3nko-xuMudeckoro noaxoja k ero gusnonorud. OHa npeanouTUTeNIbHa B
COBPEMEHHOW KIMHUYECKOH (PU3MOJOTHH, TaK KaK HU W30BITOK OCHOBAHWW, HU KOHIICHTPAILIUS
OukapOoHaTa B MJa3Me€ KPOBH, B TOM YHCJIE€ U CTAaHJIAPTHOTO, HE BCErla MOTYT OOBICHHUTH
npupony Hapymenuid KOC y GonpHoro. Konnenmust Ctioapra mo3BOJSET BBISIBUTH MPUYHHBI
MHorux paccrpoiicte KOC u Gosiee paniioHaabHO MOJONTH K MX ycTpaHeHHio. CoriacHo 3Toi
KOHIIEIIINH, BCE BOJHBIC PACTBOPHI B OPraHU3ME YEIIOBEKA MPECTABISIOT COO0H HEMCTOIIAeMbIi
ucrounuk H+. B atux pactBopax [JH+[] onpenensierca nuccounanueid Bojasl Ha H+ u OH- nonsl.
JlaHHBI TPOIECC TPOWCXOAUT B COOTBETCTBUM C 3aKOHAMH (PU3UYECKOW XUMHH:
ANEKTPOHEUTPATbHOCTRIO (CyMMa BCEX IIOJIOKUTENBHO 3apsSOKEHHBIX MOHOB paBHAa CyMMe
OTPHUIIATENIFHO 3apSHKEHHBIX MOHOB) M COXPAHEHUIO Macc (KOJIMYECTBO BEIIECTBA B JAaHHOM
pacTBOpE OCTAETCS MOCTOSTHHBIM, €CJTH OHO HE JT00ABJISICTCS HITU ITPOU3BOIUTCS, HE yIASCTCS WIN

paspyuiaercs).

B HopMme B muiazme cymiecTByeT paBHoBecue Mexay katuoHamu (Na+, K+, Cat+, Mg++) u
aanonamu (Cl -, HCO3-, 6enku, octatounble aHHOHBI). OHO paBHO 153 MMOJIB/IT U TIPEICTABIICHO
B jauarpamme [»mb6na. [Ipu ucrtomenun OukapOOHATHBIX Oy(hEepHBIX OCHOBAHMN HX MECTO
3aHMMAIOT OpPraHUYECKHE KHCIOTHI, B PE3yJbTaTeé Yero CO3JaeTCi HECOOTBETCTBUE MEXITY
konnenTpanueit Na+ u cymmoit HCO3- u Cl-. [TosiBisiercst Tak Ha3pIBaeMbIii aHUOHHBIN HHTEPBAJ
(AW). B Hop™me oH coctaBinsieT 12.4 MMOIb/TI.

CymHocts noaxoaa CTroapTa 3aKI04aeTCs B TOM, UTO B IJIa3M€E BEJIMYMHA KOHIIEHTPALIMH
noHoB Bojopoaa (popmupoBanue KOC) 3aBucut ot 3-x nepeMeHHbIX BenuduH: a) PCU -pazHuiibt
KOHIICHTPAIlUU CUIIbHBIX MOHOB (MeXy cymMMo# koHueHTpauuu Na+, K+, Cat++, Mg++ ¢ ogHoit
ctopousl, u Cl- + makrar, ¢ npyroit); 6) PaCO2; B) AoOm — o0mieil KOHIEHTpaIuu
HeAuccouupoBaHHbIX (AH). u nucconupoBaHHBIX (A-) CIaOBIX KUCIOT.

Copepxanne H+ m HCO3- mensercs immb Opu U3MEHEHUMM OJHOTO M3 ITHX TpeX
nokasaresneil. [loaromy ams Toro 4roObl y3HAThH, KaKk OpraHu3M perynupyet pH, Heobxoanmo
MIPE/ICTaBIATh, YeM O0YCIIOBIIEH UX CIBUT.

Hanpumep, y 00JIbHOTO CO CTEHO30M NpPUBpPATHUKA BCJEICTBUE MOTEPU C KEITYyIOUHBIM
conepxkuMbiM cossiHoM kuciaotel (HCI) pa3BuBaeTcsi TUMOXJIOpEMUYECKUN METaOOTHMIeCKuit
aJKaja03 MHOTJA C BBIPAXKEHHOM KIIMHMYECKOW cuMmnrToMatukoi. YBenuuenue PCU npoucxoaut
BCJIE/ICTBHE MTOTEPU TAKOTO CHIBLHOTO aHnoHa kak Cl-, 6e3 3HaunMoil moTepy CUIBLHOTO KaTHOHA.
Korna non Bogopona tepsiercs kak Boga (HOH), a ve kak HCl-, usmenenuit B8 PCU nwe Oyner, u
no3ToMy He u3MeHuTbes [JH+[]. Jlng koppekuuu ankano3a MNpPeArOoYTHUTENbHO BBEIECHUE
XJIOPUCTO-BOJIOPOJIHOM KHCIOTHI B pacTBope. Ha ¢oHe ankanosza GONbIIOe KOMTUYECTBO Kajus
MEPEXOJUT B KJIETKH, OCTaBJsAs 3HAYUTENbHYIO 4acTh Cl- B 1urasme KpoBHW, YTO TPUBOAMT K

3Ha4uTeNbHOMY CHIDKeHHIO PCU. PactBop Pumrep-makrara Gosee ¢usnonorndeH, gem 0,9%o



NaCl, Tak kak PCH ux coorBeTcTBeHHO paBHbI 28 1 0 MIKB/I.

MeTtoauka 3a00pa KpOBH AJIsl HCCJIEAOBAHUA KOC U XapaKTepPU3yIOlHe

€ro nmoxa3arTejim
KpOBB JOJDKHa 3a61/1paTLc;{ U3 apTEpuu IIpU OLCHKEC razooOMeHa B JIETKUX U

JIOTIOJIHUTEIBLHO U3 BEHBI - B Cllydyae HaJU4Ms HApyLIEHUS TPaHCIOPTa I'a30B KPOBBIO U (WJIH)
TKaHEBOTO ra3oo0Mena. Mrna u mmpwir yist 3a60pa KPOBH JIOJDKHBI OBITh TETAPUHU3NPOBAHEI, HE
JOJKHO OBITh KOHTaKTa KPOBH € BO3AyXOM. KpOBb JOIKHEI HCCIIEIOBATh Cpa3y ke Mmociie 3adopa.
Ecnu 3T0 HEBO3MOKHO, OHA JIOJKHA MTOMEIIATHCS B JICJSHYIO BOAY U UCCIIEI0BATh €€ HY)KHO He
no3xe, uem uepes 30 MuH.

s ouenku KOC yaiiie Bcero HCHOB3YIOT CIEIYIONIUE TTOKA3aTeIn:

pH - oT0 0OpaTHBIN necCATHUHBINA JIorapu(M KOHIEHTPAIMH BOJOPOTHBIX MOHOB. DTOT
MOKa3zareiab W3MEHSETCS MpU HAIWYUHM JeKoMmIeHcupoBaHHbIX HapymeHudi KOC u Moxer
CBU/JIETEIHLCTBOBATH TOJBKO O CIIBUTaX B CTOPOHY ali03a uiM ajkano3a. B nopme pHa naxoaurcs
B mipenenax 7,35-7,45; pHv - 7,32-7,42; pH BHyTpuKieTounbii = 6,8-7,0. I'paHuiisl KoeOaHwmii
pHa, coBmecTumelie ¢ xu3Hbto - 6,8-8,0.

BEecf — u30bITOK Miu 1epuuuT OCHOBaHMM, T.€. pacueTHOe KoaudyectBo MMmoib HCO3-,
KOTOPO€ HEOOXOJAMMO BBECTH B KaXKJIbIH JINTP BHEKJIETOYHOU KUIAKOCTH UM BBITECHUTH U3 HEE
kucinoroit g Hopmanuzauuu KOC. 9tor komnonentT KOC cBUIETENBCTBYET O HEJIBIXATEJIbHBIX
HapymeHusx KOC uny o KOMIIEHCAaTOPHBIX U3MEHEHUSX €ro MPH JbIXaTeIbHBIX PACCTPONUCTBAX.
B Hopme BEecf = + 2,3 MM/x1. [Ipenens! koneGaHuii, COBMECTUMBIE C KU3HBIO, £ 15SMM/I1.

PaCO2 (PvCO2) - neixarenbhbiii komrnoHeHT KOC, cBHIETENBCTBYET O JBIXATEIbHBIX
HapymeHusx KOC wim 0 KOMIIEHCATOPHBIX U3MEHEHUSX 3TOTO IMOKa3aTessl IPH HeAbIXaTeIbHBIX
pacctpoiicTBax. B HOpMe 3TOT moka3aTenb B apTepuaibHOW KPOBU cOCTaBiseT 35-45 MM pT. CT.
(4,7-6,0 xIla), mpu COBMECTUMBIX C KHU3HBIO Koebanusmu ot 10 mo 150 mm pt. cr. (1,3 - 20,3
kl[la). Ymensmienune PaCO2 menee 35 MM PT. CT. CBUAETENHCTBYET O TUIIOKATHUH BCIIEICTBUE

THINICPBCHTUIIAMN, KOTOPAasA MPHUBOJAUT K ABIXAaTCIIbHOMY aJIKaJI03y.

VBenmnyenne PaCO2 Boimie 45 MM pT. cT. HaOMOJaeTcs NMPU TUMOBEHTHISAILMH, TUICPKAITHUSL
MIPUBOJIUT K ABIXaTE€JIbHOMY allUJI03y.

BB — koHIeHTpanmst OCHOBaHHIA BceX Oy(pepHBIX cucTeM KpoBH (B HopMe — 40-60 MM/m).

SB — cranpmapTHbIi OMKapOOHAT — KOHILIEHTpAIMs aHMOHA TUApOKapOOHATa B IUIa3Me
kpoBu nipu 100% HachIEeHNH reMOTJI00MHA JaHHOW MPOObI KPOBH KUCIOPOAOM, TEMIIEpATypeE ee
380C u nanpsoxkenun CO2 B Heit 40 mm pt. cr. (5.32 kPa). DTOT mMOKa3zarenb MO3BOJSET
mudQepeHIpoBaTh AbIXaTebHBIE M HEIbIXaTeNbHbIe paccTpoiictBa. OH B HOpMe paBeH 20-27
(cpenn. 24) mM/m.

AB — nctunnsle 6ukap6oHatsl, conepxkanrne HCO3- B mtazme kpoBu (19-23 MM/).

TCO2 — o6mras yriekucaora kposu (10,5-13,0 MM/m).



B nacrosmee Bpemsa, ucxonas u3 koHueniuu KOC Crroapta u umesi COBpEMEHHBIE
ra3oaHagu3aTopbl, Ajs 0Oojee TOYHOrO OIpeneseHUs MPUYMHBI M TaToreHe3a HapylleHun
1enecoo0pa3Ho Hapsaly C KIMHUYECKMMH JaHHBIMU ONpeNeNarh creneHb usmeHenus PCH,
PaCO2 u AoOm1.

PCH y 3nopoBbIx mtofeii coctapisiet 40-42 MMOITB/JT M €€ MOKHO y3HATh ITPH YIPOILEHHOM
pacuere: PCU= [INa+[J - [JCI-[J. Camxenue 10 30 MMOJIB/I CBUACTEIBCTBYET O Pa3BUTUH
HEIBIXaTeNFHOTO anua03a, a yBenndeHue Oojee 50 MMOJB/T — O HEOBIXaTEJILHOM CIBUTE B
cropony ankanosa. CymectByer crporas koppensuus mexay PCU u BE B xpoBu maiueHTOB
OPUT.

KoHneHnTpanust IUCCOIMUPOBAHHBIX CIIA0BIX KUCIOT (A-), TPEACTABICHHBIX B IIa3Me

KpoBH ee Oenkamu u pocdatamu, Mensercs ¢ usmeHennem PCU, PCO2 u Aoomr.

Hapyumenus koc, uX npopuIaKTHKA H KOPPeKUHs
Pasznuyarot nBa Buna Hapymenuit KOC (Tabin.1): HeapIxaTenbHbIe (ali103

WIK aJIkaJlo3 — HaTOJOIMYECKOe COCTOSHUE IPU KOTOPOM IEPBUYHO YBEJIWUUBAECTCS
NeUUUT WM M30BITOK OCHOBAHMM, YTO NMPHUBOIUT K M3MeHeHuto nokaszarenss BEecf u pH B
CTOPOHY allMIEMUU WM aJKalleMUW) U JAbIXaTelbHble (allMJ03 WM alKalio3 C MEePBUYHBIM
yBenuueHnem win cHikeHueM PaCO2). I[lpu aumarnoctuxe Hapymenuit KOC HeoOxoaumo
OLICHHUBATDH CTENEHb TSHXKECTH PACCTPOICTB U KOMIIEHCATOPHBIX U3MEHEHHIA.

Moryt ObITh OoJiee cioxubie Hapymenuss KOC: omnoHanmpaBieHHbIC (AbIXaTENbHBIA U
HeIbIXaTeNbHBIM  alMI03 WM alKalo3) W  pa3HOHANpaBICHHbIE, MPOTUBOIOJIOKHBIE
(mpIXaTenbHBIA allM03 U HEJBIXATENbHBIN aNKalo3, JbIXaTeNbHbIN anKalno3 W HeAbIXaTelbHBIN
anuno3). B MX 1QuarHocTMke BaKHOE 3HAUEHUE HMEIOT 3HAHME aHaMHe3a M CYIIHOCTH
MaTOJIOIMYECKOro Mpolecca, KIMHUKA 3a00JeBaHus B conoctaBieHuu ¢ naHHsiMu KOC, BoaHo-
ANEKTPOJIUTHOTO OOMEHA U MOKa3aTeIsIMU ra3000MeHa.

[Mpodpunaktuka wnapymenuir KOC Bo Bpemsi aHECTe3MM U HMHTCHCHUBHOW Teparmuu
OCYILECTBISETCS MOJIIEPKaHUEM aJIeKBaTHOT'O KpOBOOOpaIeHus (00I1ero 1 MUKPOLMPKYJISIINN)
Y BEHTWISLUU JIETKUX B pexume HopMmoBeHTIsMU (FetCO2 = 4,9 — 6,4 06%), obecrieuerrnem
noctarouHoit okcurenaruu (Sa02 = 94-100 00%), npeaynpexieHueM HapylIeHni MeTaboar3Ma.

WNnTtencuBHas Ttepanus OonbHbIX ¢ Hapymenuem KOC nomkHa, mpexzae Bcero,
IpelycMaTpuBaTh ycTpaHeHHEe (YHKIUMOHAJIBHBIX W METa0OJMYECKHX pacCTPOMCTB Kak
MPOSIBJICHUH OCHOBHOTO 3a00JIeBaHMs, yCTPaHEHHE KPUTHUECKOTo cocTosiHuA. Ilpu oTcyTcTBUM
s dexTa U TSHKEIBIX HapyIIeHUsX, npoBoauTcs koppekuus KOC.

A1u03 HeJIbIXaTeIbHbIM MOXKET ObITh METa00JINYECKUM, BBIICITUTEIBHBIM M DK30T€HHBIM.
On xapakrepusyercs cHkeHneM HCO3- u Bo3pacranuem nedunmra ocHoBanuit (Becf > - 2,3
MM/1). JIaHHBINA B alK103a MOXET OBITH BCIICJICTBUE: BBITCCHEHHS (THTpanuu) OukapOoHaTa

Pa3iInUHbIMU  SHAOTCHHBIMHU OPraHUYCCKMMHU KHUCIIOTaAMM, HANPUMEP, KCTOKHUCIOTaAMU H}féI/I



nuabeTe, aJKOTrOoMU3Me WM TOJIOJaHUM, MOJOYHON KHUCIOTOW NMPH THIIOKCHH; 2) YMEHbIICHHS
HCO3- B opranusme (auapesi, GUCTYIbl KHUIICYHUKA U KEITYHOTO IY3bIPs, S3BEHHBIA KOJMWT,
XpOHHUYECKAasl MOYeYHasi HeJJOCTaTOYHOCTD, MPUEM COJISTHOW KUCIOTHI U XJIOPHIa aMMOHHUS), YTO
IIPUBOMT K YMEHBIIEHHIO KaTHOHO- annonHoro rpaguenra [J(Na+ + K +) _ (Cl- + HCO3-)[J k
ypoBHIO MeHee 12 MM/m (B HOopme = 20); 3) MOCTYIUICHUsS HEIETYYHUX KHCIBIX BEIIESCTB
(oTpaBiieHHE 3K30I€HHBIMH KUCIIOTaMU: CATUIMIIATAMHU, METAHOJIOM, STUJICHIJIUKOJIEM).

IIpu pa3sBUTHM HENBIXATENBHOI'O ALM03a BKIIIOYAIOTCS KOMIIEHCATOPHBIE MEXAHU3MBI.
CunpHas KHMCIIOTa MPU peakiuu ¢ OMKapOOHATOM MEpPeXOAUT B CJIa0yI0 YrOJbHYIO KHCIOTY.
VYronpHas KUCIOTa BO30YKIAeT bIXaTeNbHBIN [IEHTP U MPOIYKTHI €€ TUCCOLMAIMH BBIBOASTCS
nerkumu (CO2) u nmoukamu (H20). Ilpu oTCyTCTBHM TATOJOTHH CO CTOPOHBI MOYEK 0OIas
skckpenuss H+ u cunres HCO3- moryt yBenuuuthes B 10 pas.

[lo MHEHHMIO MHOTHX HCCIEIOBaTeNel, NMPU METabOIMYECKOM aluao3e 00sS3aTeNbHO
MMeeTCsl aHMOHHOE HECOOTBETCTBHE, BO3HHUKAET AaHMOHHBIM MHTEpBal MEXKIY KOHILIEHTpalueu
katuoHa Na+ u cymmoit annonoB Cl-, HCO3-. Ero moxHo onpenenuts o popmye:

AU = Na+mwi1 — (Cl-ur + HCO3-).

B Hopme AU (anmonHBbIN nHTEpBaN) paBeH 12+4 MM/mn. [Ipu HexpixaTtenbHOM anuao3e (3a
WCKJIIOYEHUEM COJISTHOKUCIIOT0) AW yBenMuuBaeTcs BCIIEACTBUE HCHOIB30BAaHHUS Oy(epHBIX
CUCTEM KpPOBH JJIsl HEUTpanu3aIiy KUCIbIX TPOIYKTOB.

[Tpu HenbIXaTEeTbHOM allu03€ PA3BUBAIOTCA CIEAYIOIINE MaTOPU3NOIOIMYECKHE PEAKIINN:
yBeIuueHue cojiepkanns H+ B kileTkax u pa3BUTHE BHYTPUKIIETOUHOTO all1/103a, KOMIIEHCATOPHOU
TUTIEPBEHTUJIISIIIMY, TOBBIIIEHHOE ynaneHue H+ moukamum (mpu pH < 7,25 peakmuss mouu
CTaHOBUTCS KHUCIJIOHN), yacTtas pBora (yaaineHue H+ ¢ xeayqouHBIM COJAEPKUMBIM), CMELICHHE
KpUBOW JMCCOLMAIMM OKCUI'€MOIJIO0MHA BIPAaBO C OOJIErY€HUEM OTJaud TKaHAM KHUCIIOpPOJa,
KaTtabolnM3M M pacrnaj KJIEeTOK, BbIXoJ K+ W3 KIEeTOK M TMOBBILIIEHHWE €ro B KPOBM, AKTHUBALIMS
CHUMIIaTO-a/IpEHAJIOBOM CUCTEMBI M BBIOPOC KaTEXOJIAMHMHOB C MOCIEAYIOLUIMM HapylIeHHEM
(YHKIIUU CepAEeUHO-COCYTUCTON CUCTEMBI.

KnuHndecky HepIXaTeNbHbIN alli103 MOXKET MPOSIBIATHCA HApYIIEHUEM T'eMOJMHAMUKY U
MUKPOLMPKYJISILNH, YUAIEeHUEM JbIXaHUsl, THIEPTEPMHUEN, OJIMTYPUEH WM aHypUeH, aluHaMuen.

JIMarHoCTUKY HEABIXATEIBbHOTO alli103a OCYILECTBIISIOT HA OCHOBaHUM JJaHHBIX aHAMHE3a,
KJIMHUYeCcKoW KapTuHbI U Jaboparopubix uccienosanuii KOC (BE <-2,5; AB <19, BB <40, SB
< 20, pH < 7,35). Yame Bcero pa3BuBaeTCcs METAOOIUYECKUN allM03 BCICACTBUE HAKOIUICHUS B
OpraHu3Me MNpoAYKTOB oOMeHa. PasnuuaioT mpu 3TOM JakTaT auuao3 2-X THUIOB: Tunma A
(knmaccuueckuil) y OOJbHBIX ¢ TOHMKEHHOU nepdy3ueil TkaHel U BhIpaKEHHON TMIIOKCHUEH U TUTIa
B, y OONbHBIX € BBIPOKECHHBIMH META0OJIMYECKUMH HapylIeHUsAMHU (caxapHbli auaber,
MH(EKIMOHHBIE OOJIe3HH, MOYEYHO-TICUEHOUHAs HEJOCTaTOYHOCTh U IP.) U HEKOTOPBIX

OTPaBIICHUSX (CANHMIMIIATAMH, STUJICHTIIMKOJIEM, METAHOJIOM, aHTU(PU3OM U JIp.). 9



JlakTaTr — CWJIbHBIM MOH, IIPY HOPMAJIBHOM pH OH IOJHOCTBIO JUCCOLMUPOBAH, TaK Kak
OpraHu3M OBICTPO €ro MPOAYLHUPYET W THorjomaer. ¥ OONbHBIX, HAXOJAMIUXCS B KPUTHUYECKOM
COCTOSIHMM, YPOBEHb THIIEPJIATATEMUH 3HAYUTEIBHO BBILLIE, YEM YPOBEHb allM103a.

JlakTat MOKeT OBITH MOBBIIICH (OoJee 2-4 MM/i), a [1H+[] HeT. DTo 0OBICHIETCS TEM, YTO
IpU WHTCHCUBHOW TepamuM K IUIa3Me J00aBiseTCsl HE MOJOYHAs KHUCJIOTa, a COJb CHUJIBHOM
KHUCJIOTBI: CUJIbHBIN KaTHOH Na+ BMeCTe C CHJIBHBIM JIAKTaTHBIM aHUOHOM. JlakTaT morpebisercs
MOJT BIMSHHEM KJIETOYHOIO MeTabonm3Ma M ocTaroumiics woH HaTpusi nosbimaer PCU. Ilpu
HOPMaJIBHOM CHCTEMHOM MeTa0onu3Me CyTOYHBIH 00opoT jakrara paBeH 1500-4500 mmouib.
Bropoii mexanusm koppekuun PCHU u Hopmanuzammu pH npu runepiakrateMud — 3TO
nepemeneHne cuibHoro anuoHa Cl- u3 miua3mel KpoBH B KJIeTKH. OCHOBHBIM MCTOYHUKOM JIaKTaTa
SIBJIIOTCSI JIETKHE, OCOOEHHO IPU OCTPOM JIero4HOM noBpexieHuu. [lo muenuto N.P. Day u coasr.
(1996), runepnakrareMus Npu CENCHUCE BOSHUKAET CKOPEE BCIIEJCTBUE MOBBIILIEHHOTO a3pOOHOIr0
MeTa0oaM3Ma, YeM TKaHEBOW I'MITIOKCUM WIIM YTHETEHUS! aKTUBHOCTH MTUPYBATAETUAPOTreHa3hbl.

IIpy nuarHoCcTHKE anpjo3a BaXHO ONPEACIUTH NPUYMHY, CTEIEHb TSKECTH NEPBUYHBIX
HapyImIeHHWH ¥ KOMIICHCATOPHBIX H3MeHeHwid. KonmdecTBeHHOE mpeoOiaganne TUPPOBBIX
3HAYEHUH NMEPBUYHBIX HAPYLIEHUM HaJ] KOMIIEHCATOPHBIMU W3MEHEHUSMHU MO3BOJIAET IPAaBUIBHO
ouenuts KOC.

WHTeHcuBHas Tepanus OOJbHBIX C HEbIXaTEIbHBIM allMJI030M JIOJKHA MPelyCMaTpUBaTh
NaTOr€HEeTHYECKOE JIedeHHe O0JIbHOTO, YCTpaHEHUE TPUYHMHBI, BbI3BaBILEH pa3BUTHE alu103a (pu
YCHEIIHOM JIEUEHUU OpraHu4ecKHe KHUCIOThl IOCTEIIEHHO METa0O0NIu3UpPYIOTCS U (WUJIN)
SKCKPETUPYIOTCS, alliJI03 UCUE3AET).

Ecnu npuunHy He yaaeTcs yCTpaHUTh, TSXKENbIN alli03 HY’KHO KOPPUTUPOBATh BBEICHUEM
ocHoBaHuii: 4,2% wmm 8,4 % pacTtBopa HaTpus ruapokapbonara (B 1 mu pactBopa 1 MM
OCHOBaHHUI), uiu akrata HaTpus (B 1 ma 11 % pactBopa 1 MM ocHoBanuit), wiu 3,6% pactBopa
tpucamuda, THAM (B 1 mn 3,6% pactBopa coaepxurca 0,3 MM ocHoBanuii). Pacdyer no3b1
OCHOBaHUS IPOU3BOJAT 1O hopMyIie:

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

rae: ABC - nmedpunut OydepHbix cuctem, MM ocHoBaHuii; F — 00beM BHEKIETOYHOI
KHUJKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3nuiia Mexay HICTUHHBIM U HOPMaJIbHbIM 3HaueHrueM BE

He cnenyer nepuuut ocHOBaHMI KOPpPUTHMpPOBATh MOJHOCTHIO. Ecnu mpuumHa ammmosa
orpejieieHa M MOXeT OBITh KOHTPOJHMpyeMa, TO BO BBEIEHHMM OCHOBAaHUI HEpPEIKO HeT
HE0O0XOAUMOCTH.

Cpox romHOCTH HaTpHs TUapokapboHara - 1-3 cyTok, a mpu 100aBiIeHUN cTabuian3aTopa

(0,3 M Tpusiona b Ha 1 M ruapokapOonara) on yBenuuuaercs 10 30 cyt. Harpuii rugpokapOond®



neiictByer ObicTpo. [Ipu ero nmpuMeHeHHH CleAyeT YUYUTHIBaTh yBenuueHue odpazosanus CO2 u
HEOOXOAUMOCTh  JIOCTaTOYHON BEHTHJISIMM JIETKHX, a TakXke BO3MOXKHOCTb Pa3BUTHUS
TUIIEPOCMOJSUIBHOTO  COCTOSIHMSI € NOCHENYIOIIMM ~ PAa3sBUTUEM  CEPAECYHO-  COCYAMCTON
HEJ0CTaTOYHOCTH.

IIpu ucnonab30BaHUM JIaKTaTa HATPUs (JIAKTACOJIAa) IPOUCXOAUT €ro METa0O0IN3M B IIEUEHU
¢ o0pa3oBaHHEM TJIMKOT€HA, TIOTOMY MPH HApyIIEHHUSX (QYHKIHUU MEYEHU OH MPOTHUBOIOKA3aH.
Kpome TOro, BO3HMKAaeT JIaKTaLMJIEMUs, YTO OTPAHUYMBAET €ro NPUMEHEHUE IPU TKAHEBOU
TUIIOKCHH.

TprucamuH OKa3pIBacT BBIPAKEHHOE AUYPETHUYECKOE IEHCTBUE, BBIICIACTCA IOYKAMH.
Hcnonp30BaTh €ro MOKHO TOJIBKO MPH COXPAHHOW UX (DYHKIIHH.

AJKano3 HeAbpIXaTeIbHBIA BO3HUKAST NMpH MoBbimieHUU cootHomenus HCO3-/PaCO2 3a
cuetr yBenuueHuss HCO3-. OH moxer ObITh BeieacTBue: 1) m30bITOUHOrO BBeAeHUs OydepHbIX
OCHOBAHMN MM MEpeIuBaHUsA OOJBLIOIO KOJMYECTBA LUTPATHOM KpOBH (LUTpAT B IEYCHU
IIpEBpaILaeTCs B HATPUS JIAKTaT);

MOBBILLIEHUS 00pa30BaHUs OMKapOOHATOB B MOYKAX M JKEIYJOYHO-KUIIEYHOM TPAKTE WIIU
OTHOCHUTEJIbHOTO TOBBIIIEHUS HX COAepX aHus npu Oonbmux norepsx H+ u xyopunos
(HeyKpoTHMas pBOTa, AUapes); 3) neuimTa Kauus mpu OOJIBIION MOTEPH €ro M OTPaHHYEHHOTO
MOCTYIUICHUS €ro; 4) JUINTENIbHOTO U OECKOHTPOJIBHOTO BBEJIEHHS NYPETUKOB, IPUBOJASALIETO K
YCUJIEHHOMY BBIBE/ICHUIO U3 OPraHU3Ma Kallus U XJIOPHUIOB.

[Ipn ankano3e HeABIXAaTEIbHOM BO3HUKAIOT CIEAYyIOIIME MaTo(U3HOIOrHYecKHe
M3MEHEHHUs: 1) BbIXOJ Kajius U3 KJIETOK M MOCTyIUieHue B HuX H+ ¢ mocneayrommm pa3BUTHEM
BHYTPUKJIETOYHOTO alM/103a; 2) YBEIUYMBACTCA BBIJACIECHUS Kalusg [OYKaMHU, pa3BUTHE
TUINOKAJIMEMUN

MOCTIeIyIOIUM HapyIIEeHHEM pUTMa cep/ia; 3) FMIMOBEHTUIIAIMS; 4) CMellleHHe KpUBOH
JUCCOLMAIIMH BJIEBO C 3aTPYJHEHUEM OTJA4M KUCIOPOJa TKaHsIM; 5) pa3BUTHE MapaJoKCaIbHOU
alUaypUH.

Knunnueckn anmmo3 HenbIXaTelbHbIA MPOSBISIETCS TUIIOBOJEMHEH, THIIOKaJIUEMHEH,
MOJIMYpUEH, MBILIIEUHON c1a00CThIO, MHOTa BO3HUKAIOT CY/I0pOTH BCIeICTBUE CBsA3bIBaHUsA Ca2+
OenKamu.

JIMarHoCTUKY HEIbIXaTeNIbHOIO aJlkajio3a OCYIIECTBIISIIOT Ha OCHOBAaHUM JaHHBIX
aHaMHe3a, KIMHUYECKOM KapTUHBI U J1a0opaTopHbIX uccienopanuii (BE >

+3,0 mM/n, HCO3- > 25 mM/a. PaCO2 > 46 mm pt. ct. pH > 7.46), BOAHO-
AJIEKTPOJIMTHOTO OanaHca (TMIOKATUEMHUs], TUTIOXJIOPEMHUS).

WuTtencuBHas  Tepamuss  OOJNIBHBIX  C  HEABIXaTEJbHBIM  QJKaJloO30M  JOJDKHA
IpegycMaTpuBaTh: 1) maroreHeTuyecKoe JedeHrne O0IbHOI0, YCTpaHEHNEe IPUYMHBI, BbI3BaBLICH

pa3BUTHE alKayio3a; 2) yCTpaHEeHHWEe HApYIICHUH reMOJIMHAMUKH; 3) KOPPEKIUIO TUITOKaTneMuil



TUIIOTIOXJIOPEMUU; 4) KOPPEKITUIO TSHKEJIOro AEKOMIEHCHPOBAHHOTO alTKall03a C UCIOJIb30BaHHEM
consiHo kucaotel (0,05-0,1 N pacTBop BBOAST B LIEHTpaJIbHBIE BEHBI C MAKCUMAJIBHON CKOPOCTBIO
BBeaeHus 0,25 MM i 2,5 mut - 0,1 N pacTBop / KT Macchl Tena B 4, HO He 6osiee 100 MM B CyTKH)
i 100-150 miu 0,9% pacTtBopa xyopuja aMMoHuUs (B CYyTKH BBOAUTH He Oonee 250-300 MM H+
). MoxnO Takxke mpuMeHuTh auakap0 (0,25- 0,5 r gepes pot), KOTOPBI CIOCOOCTBYET 3a7CPKKE
CO2 B xpoBu. [l pacueTa HCIONB3YIOT CASAYIONTYI0 (popmMyTy:

M xkoppurupytouiero pactsopa = F * macca tena (kr) * ABEecf.

AnmMao3 JbIXaTeabHbIA BO3HHMKaeT Npu Bo3pacTtanuu PaCO?2 BcieacTBhe HapylIEHHOH
ATbBEOJISIPHOM BEHTWISIIMU. OH BBI3bIBAET KOMIICHCATOPHOE IOBBIIICHUE BBHIPAOOTKH HATPHS
OukapOOHaTa B 3PUTPOIMTAX W KIETKAX MOYCYHBIX KaHAJBIEB, YCUIUBACTCS BbiieiacHue H+ u
XJIOPUJIOB [TOYKaMH, KpUBAasi JUCCOLIMALMN CMELIAETCsI BIIPaBO € 00JIErY€HUEM OTAauu KUCIOpoa
TKaHIM

Knunudeckn OpIXaTeNbHBIA aluI03 MPOSIBISETCS CHIDKEHHEM o0ObeMa BEHTUIISAINH,
HapyImIeHHEM pHTMa JbIXaHWSA, YBEJIMUCHHEM YAAapHOTO oO0beMa Ccep.ma, paclipeHrueM
nepuepuIecKuX COCY/IOB, CHIDKEHUEM O0O0Mero mepueprudeckoro COMPOTUBIICHHS COCY/IOB,
TUIIEPEMHUEN KOXKHBIX MOKPOBOB U CIU3UCTHIX 000JIOUEK, YUAIIEHUEM ITYJIbCa, TOBBIIICHUEM N
6e3 u3MeHeHunit AJl, moBbIIeHHEM BHYTPHUUYEPEITHOTO JABICHHUS.

JInarHoCTUKY JbIXaTeIbHOTO alu03a OCYIIECTBIISIIOT HA OCHOBAHUM JIaHHBIX aHAMHE3a,
KJIIMHUYECKOW KapTHHBI U TabopaTtopHbix uccienoBanuit (PaCO2 > 46 mwm pr. cT., pH <7, 35, BE
KOMITEHCATOPHO MOKET CHUKATHCS HUKE

-2,3 MM/n).

WNuTeHcuBHas Tepamusi OOJBHBIX C JIBIXaTEJNBbHBIM  alMI030M TMpeaycMaTpUBaeT
MaTOTEHETHYECKOe JIeYeHHe OONBHOT0, YCTpaHEHHe MPUYUHBI, BHI3BABILEH pa3BUTHE allu03a U
pecnupaTopHYIO OAIEPKKY HEAP(HEKTUBHOTO COOCTBEHHOTO JIbIXaHUSI.

Ankano3 JpIXaTeNbHbIM (TUIIOKATHUYECKHI) Bo3HUKaeT npu cHwkeHun PaCO2
BCJICJICTBHE THUIIEPBEHTUJISIIIUA CIIOHTAaHHOW (TpaBMa, Te€MOpparndeckuil MoK, BO30YKICHHE,
UCTEpUS, TUIIEPTEPMUs, TUIHIE(DATHHO-KaTaOOTNUYECKHI CUHIPOM, MPHU cTpaxe O0IBLHOT0, OOJIH)
u uckycctBeHHoM (MBJI B pexumMe runepBeHTUIISALNN ).

IIpn  ankamoze  AbIXaTe€IbHOM  KOMIIEHCATOPHO  YMEHbBIIAETCS  JIUCCOLMAIINSA
OKCHUTEMOTTIOONHA, BO3pAcTaeT BBIACIICHHE MOYKAMH HM30BITOYHOTO KOJIMYECTBAa OWKapOOHaTa,
cHmxKaeTcsi peabcopbmumst m obOpazoBanne HCO3- B spurporurax u B KIETKaX IMOYCUHBIX
KaHaJIbIIEB.

'umokarnHus BBI3BIBACT BA30KOHCTPHUKIUIO MEePHPEPUIECKUX COCYIOB, COCYIOB MO3Tra H
YMEHbIIIEHHE MO3TOBOT'0 KPOBOTOKA, CMELICHHEM KPUBOI TUCCOLIMAIIMU OKCUTEMOTJIOONHA BIEBO

C YXYIIIEHHEM OTJaud KHUCIOpOJa TKaHSIM, CHIKAeT BHYTPUUEPENHOE JaBlieHHE, YMEHbIlad?



MOK u BBI3BIBAET TUIIOTEH3UIO.
NutencuBHass Ttepanus OOJMBHBIX C JIBIXaTE€IbHBIM alIKaJIo30M MpeycCMaTpUBAET

IIaTOIr€HECTHUYECCKOC JICUCHUC 6OJ'IBHOFO, YCTpAHCHHUC ITPUYIUHBI,

BBI3BABILIEH pa3BUTHE aJIKajlo3a M PECIUPATOPHYIO KOPPEKLHIO T'MIEPBEHTUIISALUN

(mepeBox 6ompHOTO TpU VIBJI B peskuM HOPMOBEHTHIISLINH).
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