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BBEJIEHUE

KucnorHo-ocnoBaoe cocrostaue (KOC) kpoBH M ApYrux OMONOTMYECKHX MKUAKOCTEH -
OJIMH U3 BaXXHBIX KOMIIOHEHTOB I'OMEOCTa3a OpPraHu3Ma, XapaKTepU3YIOIIMICS KOHLIEHTpauuen
BOJIOPOJIHBIX HMOHOB [H+], KoTopas 3aBHCAT OT COOTHOIICHHS MEXIY BOJIOPOJHBIMU U
TUAPOKCUIIBHBIMM MOHAM, MEXY KUCIOTaMU U OCHOBaHUAMHU. OHO ompejensieT cTadMiIbHOCTh
IIPOTEKAHUSI OCHOBHBIX (PU3HOJIOTHMUECKUX MPOLIECCOB B OpraHU3Me.

OcHOBHbIE OMOXMMMUYECKHE pEaKIUU B KIETKaX U B HX OKPY)KEHMHM JIOCTUTaIOT
MakKcUMyMa IIpH OIpe/IeIeHHbIX 3HAaUEHUIX aKTUBHOM peakiuu cpeabl. Konnentpanusa nona H+
[H+] momnepxuBaercst B oueHb y3koM nuanaszone (36-43 HMoub/n, B cpeareM 40 HMouib/i win
0,00004 mmons H+/m). Ilpu Beixome 3a mpenensl Huwke 10 u Boime 100 HMombs/1 TpoUCXOAUT
HeoOpaTuMasi JieHaTypalus OelKOBBIX CTPYKTYp (pepMeHTOB. BHyTpuKiieTOUHAs KOHUEHTpalus
[H+] B 4 pa3a Bble BHeKIeTOYHOH. KOHIIGHTpaIMIO BOIOPOHBIX MOHOB XapakrepusyeT pH

KpOBH, KOTOPBIN KoJebnercs B npeaenax 7,35-7,45.



1. MEXAHU3MBGI ITOAJEPX XAHU S KOC

B npotiecce meTabonm3ma 00pa3yroTCs KUCITBIE TIPOIYKTHI:

1) neryuune — CO2 oxono 15000 mmoss/cyT (0,13 MMonb/kr * MuH-1);

2) weneryuue - H+ okoio 30-80 mmouts (1 Mmmounb/kr* cyr-1);

3) MoioYHas ¥ NUPOBUHOTpajaHAas (IIpU OKHCIEHUM YIJIEBOJOB), cepHas, ¢ochopHas,
MOYEeBasi KHCJIOThI, aMUHOKHCIIOTHI (IIPH OKHUCICHUHU OCNTKOB), 3-OKCHMMACIsIHASA, alleTOyKCYCHAs,
KUPHBIE KUCIIOTHI, KETOKUCIIOTHI (TIPY OKUCIICHUH KUPOB).

Jlia cBoelt 3amuThl OT HUX M nojnepkaHus nocrosiHctBa KOC, opraHu3M UCHOJIB3YET
CHCTEMBI OBICTPOTO pearupoBaHus — Oy(hepHbIe CHCTEMBI M CHCTEMBI MEIUICHHOTO pearupoOBaHUS
- (pu3HoNOTHYECKHE CHCTEMBI, CBA3aHHBIE C IE3MHTOKCUKAIMEH MTPOMEKYTOUHBIX U BBIICTICHUEM
KOHEYHBIX MPOJIyKTOB OOMEHa.

OcHOBHBIMU OY(epHBIMH CHCTeMaMH KpoBHU siBJsifoTcs: 1) remorniobunoBas — KHb / HHb
(35-76% Oydepuoit emkoctn); 2) kapbonarnas — NaHCO3 / H2CO3 (13-35% Oydepnoit
emkoctH); 3) OenkoBas — BoGemok / H6enox (7-10% Oydepnoit emxoctn); 4) docharnas —
NaHPO4 / NaH2PO4 (1-5% OydepHoit eMKoCTH).

OHu TIpeACTaBICHBl B BHJE CIA00W KHCIOTBI W COJIBIO 3TOM KHCIOTHL. (OCHOBHBIMU
OydepHbIMU cuUCTEMaMU SIBISIOTCS: B KJIeTKax — OenkoBas U QocdarHas, BO BHEKIECTOYHOM
MPOCTpaHCTBEe — KapOoHaTHas. ['eMorioOnHOBast OydepHas cucTremMa akKTHBHA KaK B KIIETOYHOM,
TaK U BO BHEKJICTOYHOM MIPOCTPAHCTBE.

bydepubie cucTeMbl KpOBH, MpeACTaBisAs TOJbKO 1/5 oOmei OydepHOoi eMKOoCTH
opranusMa, Tpu quctpecce He MoryT nomaiepxuBath KOC Ha HOpMmanmbHOM ypoBHe. [loatomy
npu ucTomeHndn OydepHbiXx cucteM it noanepxanus KOC HauyMHAIOT aKTHBU3UPOBATHCS
(U3NOJIOTUYECKUE CUCTEMBI MEIUICHHOTO PearipOBaHUS:

1) nerkue (ynanenue wiu 3aaepxxka CO2);

2) nouku (Beraenerre H+ i HCO3-, peabeop6bims HCO3-);

3) nmeueHb (HEHTpaNHM3aIUs OKUCIICHUEM);

4) sxxenynouno-kuiednbiit TpakT — KKT (Beinenenne H+, HCO3-) u ap.

B wucropuyeckom acmekrte orneHky KOC ocymiecTBisiin pa3nuyHBIMU CcOcOOaMu B
3aBUCHUMOCTH OT IPUMEHSEMbIX TEXHUYECKHX CPEJICTB, TEXHOIOT UM U KOHIIETIIHIA.

CHauana ee mpoBOJIWIM C MOMOUIbI0 ypaBHeHMs [eHnepcona-I'eccensbaxa (Henderson-
Hasselbalch):

pH = logKa + log [H2 CO3] / [HCO3-] = 6,1 + log 25,0/1,25.=6,1 +1,3=7,4

rze: logKa - norapugm KOHCTaHTBI AUCCOLMAIMH YTOJIbHOM KHCIOTH Tpu 380C.



3arem pnartckuii ydyenblii O. 3uraapn-Asnnepcon (Sigaard-Andersen) chopmynupoBan
onepaTuBHbI MeToa KOHTpoJss KOC uupkynupyoliell KpoBU Ha OCHOBaHUM onipeneieHust pH B
npobax KpOBM, HACHIIEHHBIX JBYMSI KHCIOPOJHO-YIJICKHUCIBIMA CMECSMH (OOBIYHO C
koHueHTpauueit CO2 okono 4% u 8%) u aktyasnpHOro 3HadeHust pH nannoro oOpasua KpoBHu.

K konmy 50-x T0M0B MpOIIEANIEro CTOJETHS TJIaBa UEHTPAIbHOM OOJIBHUYHON
nabopatopruu B Konenrarene [lon Actpyn (Paul Astrup) BBen B pakTHKY OBICTPOICHCTBYIOIINE
pH-metpsr pupmer Radiometer, momyunBmne HazBanue Astrup MicroEguipment (Mukpomeron
Actpyna). Onpenenus Tpu BenuuuHbl pH B o/1HOM npoOe u mocTpouB rpaduk Ha CreUalbHON
HOMOrpamMe 3uraapia-AHIEpCEeHa, MOXHO IMOJYYUTh MCTUHHYIO KOHLEHTpAlMI0 aHHOHA
ruapokapOonara (AB) B muiasme KpoBHM W NpPOU3BOAHBIE IOKa3aTelu: CymMMmMy OydepHbIX
ocHoBanuit (BB), u36sitok ocHoBanuii (BE), crannaptasiii 6ukapOoHnat (SB).

B 1954 r. amepuxanckuii ¢usunonor Puuapny Croy (R. Snow) coolmmi o co3maHuu
nojsiporpaguveckoro  dnekTpoma sl mpsimoro  u3Mmepenus PCO2, koTopeiid  OBLT
YCOBEpIICHCTBOBaH B 1958 T. aMepuKaHCKUM aHECTE3MOJIOTOM W WHXEHepoM J[KoHOM
Cepepunrxaycom (J. Severinghause). O. 3uraapa-AnaepceH pa3paboTan JIpYyryr JHHEHHYIO
HOMOTPaMMY, C TOMOUILI0 KOTOPOU, IPOBEIS

npsamoe onpexaenenne pH u PCO2, moxno onpenenuts nokazatenu KOC. B ganbHelmeMm,
HCIO0JIb3YS] KOMITBIOTEPHYIO TEXHHUKY, MOXKHO ObLIO moiyduTh nokazarenu KOC, uckitouuB He
TOJIBKO SKBUJIMOPHUPOBAHNE KPOBH 3TATOHHBIMU Ia30BBIMU CMECSIMHU, HO 1 HOMOTPaMMBI.

B 1956 r. amepukanckuii 6moxumuk u ¢usmnonor JI.C. Kmapk (L. Clark) paszpabortan
nossiporpadgudeckuii anekTpos as onpeneneHus PO2. K 1960 r. nosBuiauce nepbie TpUOOPHI
JUISl KTMHUYECKOTO MOHUTOpHHra ra3oB Kposu U KOC.

B 70-e roapl BHeApEeHBI B MPAKTHKY ONTOIHBbIC TEXHOJOTUU M3MEPEHUS U PErHCTpalluu
pH, PCO2 u PO2. Bricokasi TOYHOCTh U3MEPEHUS M HEOOJBIION AUAMETpP JaT4yuKa I03BOJIsIIA
BBOJIUTH €T0 B COCYJMCTOE PYCIIO M MOJIy4aTh HenpepbiBHYI0 nHpopmarmio o KOC.

B nauane 80-x romoB Ilutep Crroapt (P.A. Stewart) ony0iamkoBan HOBYHO KOHIEHIHIO
KOC c uznoxennem pu3NKO-XUMHUYECKOTO MOAX0/a K ero ¢gusnonoruu. OHa mpeanouTUTeIbHa
B COBPEMEHHOW KIMHMYECKOH (hPM3MOJOTUH, TaK KaK HU U30BITOK OCHOBAHUM, HU KOHIEHTpAIUs
OukapOoHaTa B IUIa3Me€ KPOBH, B TOM 4YHCJIE€ M CTaHJIAPTHOIO, HE BCErJa MOTYT OOBSICHHUTH
npupony Hapymenuit KOC y 6onbsHoro. Konnenuus Ctroapta 1mMo3BoJiieT BBISBUTH NPHUUUHBI
MHorux pacctpoiictB KOC u 6oree pannoHanbHO MOJONUTH K MX ycTpaHeHHto. CorjiacHo 3Tol
KOHIICTLIMK, BCE BOJHBIE pAcTBOPbl B OpraHuU3Me UeJlOBeKa MpPEACTaBIAIOT COOOM
HeucTomaemsli nctounuk H+. B atux pactBopax [1H+[] onpenensercs qucconuanueil Boabl Ha
H+ u OH- wonsl. JlaHHBII mpoliecc MPOUCXOAUT B COOTBETCTBUHU C 3aKOHAMU (PU3UUECKOM

XUMUU: BHCKTPOHCﬁTpaHBHOCTBm (CYMMa BCCX TIIOJIOKUTCIIBHO 3apsi’KECHHBIX HWOHOB paBHA



CyMM€ OTpHUILATEIbHO 3apsHKEHHBIX HOHOB) U COXPAaHEHHIO MacC (KOJUYECTBO BEILIECTBA B
JTAHHOM PAacTBOpPE OCTAETCs IMOCTOSIHHBIM, €CIM OHO HE J00aBIISITCS WM MPOU3BOAUTCS, HE
yAAIAETCs WK Pa3pylaeTcs).

B HopMe B mutazme cyiecTByeT paBHOBecHe Mexay katuonamu (Nat+, K+, Cat++, Mg++) u
aamonamu (Cl -, HCO3-, Oenku, ocrarounble aHWOHBI). OHO paBHO 153 MMOIB/T U
npeAcTaBieHo B nuarpamme ['amoOma. [Ipu ucromenun

OukapOOHATHBIX Oy(EepHBIX OCHOBAaHUN MX MECTO 3aHHMAIOT OPraHUYECKHE KHCIIOTHI, B
pe3ynbTaTe 4ero CO3/1aeTCs HECOOTBETCTBHE MEXAy KoHIeHTpauued Nat+ u cymmoin HCO3- u
Cl-. TlosBasiercst Tak Ha3biBaeMblii aHHOHHBIN MHTepBan (AUW). B Hopme oH coctaBmsier 12.4
MMOJIB/JI.

CymHocTs nojaxona CTroapTa 3aKIH04aeTcs B TOM, 4TO B [J1a3Me BEIMUYMHA KOHIIEHTPAuU
noHoB Bojiopona (dopmupoBanue KOC) 3aBucut ot 3-X mepeMmeHHbIX BenuuuH: a) PCU -
Pa3HHULbl KOHILIEHTpAallMd CUJIBHBIX MOHOB (MeXay cyMMo# koHmeHTpanuu Nat+, K+, Cat+,
Mg++ ¢ omnoil croponb,, u Cl- + nakrat, ¢ apyroi); 6) PaCO2; B) Aobumy — oOmeit
KOHLIEHTpalMK HeauccoruupoBaHHbX (AH+). 1 nuccounupoBaHHbIX (A-) cabbIX KHCIOT.

Conepxanne H+ m HCO3- meHsieTcs aunib NpU HU3MEHEHUM OJHOTO W3 3THX TpexX
nokaszateneit. [ToaTomy mist Toro 4toObl y3HATh, Kak Oopranu3M peryaupyetr pH, HeoOxommmo
MIPEJICTaBIATh, YeM O0YCIOBIIEH UX CIBUT.

Hanpumep, y 001bHOTO CO CTEHO30M MpPHUBpPATHUKA BCJEICTBHUE MOTEPH C HKEIyIOYHBIM
coaepxkuMbIM cojisitHol kuciaoTel (HCI) pasBuBaercs rumoxjiopeMHYEeCKHil MeTabOoIudYecKUuid
aJIKaj03 MHOTJA C BBIPAXKCHHOW KIMHUYECKOM cumnTomaTukoi. Yeennuenue PCU npoucxoaut
BCJIE/ICTBHE MTOTEPU TAKOTO CHIIbHOTO aHnoHa kak Cl-, 6e3 3HaunMoii oTepu CHIIBHOTO KaTHOHA.
Korna non Bomopona tepsiercs kak Boga (HOH), a ne kak HCI-, usmenennii 8 PCU He Oyner, u
no3ToMy He u3MeHutbess [JH+[]. Jlng kxoppekuuu ankano3a MpeIrouTUTENbHO BBEACHUE
XJIOPUCTO-BOJIOPOJIHOM KHCIOTHI B pacTBope. Ha ¢one ankanoza 0o0yblIoe KOJIMYECTBO Kalus
MEePEXOJIUT B KJIETKH, OCTaBJsAs 3HauuTeNnbHyl0 dacTh Cl- B mia3Me KpoBH, YTO MPHUBOIUT K
3HauuTenbHOMy cHibkeHuto PCU. PactBop Punrep-nakrtarta 6onee ¢usuonornyen, yem 0,9%

NaCl, Tak kak PCU ux cooTBeTcTBeHHO paBHbI 28 1 ) MIKB/JI.



2. METOJUKA  3ABOPA  KPOBU I  WHCCIEOAOBAHHA  KOC U
XAPAKTEPU3YIOUIME EI'O ITOKA3ATEJIN

KpoBb momkHa 3abupaThCsi €3 apTEepUH NPU OICHKE Ta3000MeHa B JICTKHX W
JIOTIOJTHATEIFHO M3 BEHBI - B ClIydae HaJIW4YWs HApPYIICHUS TPAHCIOPTa T'a30B KPOBBIO U (MJIH)
TKaHeBOro razooOMmeHna. Mrma w mmpuiy uis 3a00pa KpOBU JIOJKHBI OBITH TeMapHHU3HPOBAHBI,
HE JIOJDKHO OBITh KOHTaKTa KPOBHU C BO3ayXOoM. KpoBb JOJDKHBI HMCCIEAOBATh Cpa3y ke Mocie
3abopa. Ecnu 3T0 HEBO3MOXXHO, OHA JIOJDKHA MOMENIATHCS B JICASHYIO BOJIY M MCCIEI0OBATH €€
HY)KHO HE 1o3xe, yeM uepe3 30 MUH.

st onenku KOC wariie Bcero MCHOJIb3YIOT CIEAYIONIUE TTOKA3aTeIu:

pH - aT0 OOpaTHBI AecSATUYHBIA JIorapu(pM KOHIEHTPALUU BOJOPOJHBIX MOHOB. DTOT
MOKa3aTelb M3MEHSETCA IpPU HAIW4YUM JeKOMIEHCUpoBaHHBIX HapymeHuid KOC u Moxer
CBUJICTEILCTBOBATh TOJIBKO O CIABHraX B CTOPOHY alua03a MWW ankaino3a. B Hopme pHa
HaxoauTcs B npeaenax 7,35-7,45; pHv - 7,32-7,42; pH Buyrpukierodnsii = 6,8-7,0. ['paHutisr
kosnebanuii pHa, coBMecTuMEIe ¢ )U3HBIO - 6,8-8,0.

BEecf — u30bITOK MM AeUIIUT OCHOBAaHUM, T.€. pacdeTHoe KoiumdecTBo Mmosib HCO3-,
KOTOpO€ HEOOXOMMO BBECTH B KaXK/IbIH JIUTP BHEKJIETOUHOM KUAKOCTU WM BHITECHUTH U3 HEe
kucnotoit st Hopmanuzanuu KOC. 9tot komnoHeHT KOC cBUAETENBCTBYET O HENIBIXATEIbHBIX
HapymeHusax KOC uim o KoMIeHCAaTOPHBIX U3MEHEHUAX €r0 MPU JAbIXaTeIbHBIX paCCTPOMCTBAX.
B vopme BEecf =+ 2,3 MmM/i. [Ipenens konebanuii, COBMECTUMBIE C )KH3HBIO, = 15MM/m.

PaCO2 (PvCO2) - npixatenbhblii kKoMrmoHeHT KOC, CBUICTENBCTBYET O JbIXaTeIbHBIX
Hapymenusx KOC unu o KoMIeHCaTOPHBIX U3MEHEHHSX ATOTO MOKa3aTess IPU HeAbIXaTelbHbIX
pacctpoiicTBax. B HOpMe 3TOT mokasatesb B apTepUaIbHOM KPOBH COCTaBIISIET 35-45 MM pT. CT.
(4,7-6,0 xIla), mpu COBMECTUMBIX C KHU3HBIO Kolebanusmu ot 10 o 150 mm pr. cr. (1,3 - 20,3
klla). Ymensmienue PaCO2 menee 35 MM pT. CT. CBHJIETEIBCTBYET O TMIIOKAITHUM BCIICICTBUE
TUNEPBEHTUISINK, KOTOpask MPUBOAUT K JIBIXaTeIbHOMY aJIKalo3y.

VYBenmnuenne PaCO2 Beime 45 MM pr. CT. HaOMIOMAETCs NPH THIIOBCHTHIISIINH,
TUMNEPKAHUS TPUBOJIUT K JABIXaTEIbHOMY allU03Yy.

BB — xoHueHTpaius ocHoBaHH Becex OypepHbIX cucteM KpoBH (B HopMe — 40-60 MM/m).

SB — cranmapTHbIii OMkapOOHAaT — KOHIEHTpalusi aHUOHA TUApOoKapOoHaTa B IUIa3Me
kpoBu mipu 100% HachIIIEHUH TEeMOTJIOOMHA JaHHOUW MPOObI KPOBHU KUCIOPOJOM, TeMIepaType
ee 380C u nanpsoxkenun CO2 B Heit 40 MM pT. cT. (5.32 xPa). DToT MoKazareiah MO3BOJISET
muddepeHInpoBaTh AbIXaTelbHbIE U HelbIXaTelbHbIe paccTpoiicTBa. OH B HOpMe paBeH 20-27
(cpenn. 24) MM/m.

AB — uctunnsle 6ukap6oHatsl, conepxanne HCO3- B miazme kpoBu (19-23 mM/m).



TCO2 — obmas yrnekucnora kposu (10,5-13,0 MM/m).

B wnacrosmee Bpems, ucxoada u3 konuenuuu KOC Crroapra u umess COBpEMEHHbIE
ra3oaHajiu3aTopel, Ui 0OJee TOYHOTO OINpEAeICHUs MPUYMHBI M TaToreHe3a HapylIeHUiH
1enecooOpa3Ho Hapsay C KIMHUYECKHMMH JaHHBIMHU OINPEAeIsaTh creneHb u3MmeHenus PCU,
PaCO2 u AoOmr.

PCH y s3mopoBeix momeir coctaBisier 40-42 MMOJB/I M €€ MOXHO Yy3HaTh IIPH
ynpouieHHoM pacdere: PCU= [Na+] — [Cl-]. Cumxenne 1o 30 MMOJB/JI CBHUACTEIBCTBYET O
Pa3BUTHUU HENBIXaTEIBHOTO aIyao3a, a yBenudeHue Oosiee 50 MMOJB/T — O HEJABIXaTEIHbHOM
cABUre B CTOpoHy ankano3a. CymectByer ctporas koppensuus mexay PCU u BE B kpoBu
nanuentoB OPUT.

KoHmenTpanusi IUCCONMUPOBAHHBIX CIA0BIX KUCIOT (A-), TPEACTaBICHHBIX B IDIa3Me

KpoBu ee Oenkamu 1 pocatamu, Mensercs ¢ usmenennem PCU, PCO2 u AoOm.



3. HAPYIIEHUS KOC, UX ITPODPUNJIAKTUKA 1 KOPPEKIIUA

Paznmuator nBa Buga Hapymenuit KOC (tabm.1): HeapIxaTenpHbIe (AlIUI03 MK alKalo3 —
MaTOJOTUYECKOE COCTOSHUE TP KOTOPOM TMEPBHUYHO YBEIUYUBACTCA NCPUIUT UM HU30BITOK
OCHOBAHUH, YTO MPUBOJUT K U3MEHEHUIO

nokasarenst BEecf u pH B cTropony anmnemun wim ankajieMuu) U JpIXaTelbHbIE (alnI03
WU ajKajo3 C IMEepBUYHBIM yBenuueHueMm wi cHmwkenuem PaCO2). Ilpu puarnoctuke
HapymeHnnii KOC Heo0XoauMo OIleHUBAaTh CTENEHb TSYKECTH PACCTPOUCTB U KOMIIEHCATOPHBIX
W3MEHEHU .

Moryt ObiTh O0nee cnoxxuabie Hapymenuss KOC: ogHoHampaBlieHHbIE (IbIXaTEIbHBIN U
HEJBIXaTeNbHBIM  alMI03 WM  ajKajo3) W pa3HOHANpPABJICHHBIC, MPOTHBOIOJIOKHBIE
(mpIXaTeNbHBIA aIU03 W HENbIXaTeIbHBIN allKaJio3, ABIXaTeIIbHBIA aJIKANI03 W HEIbIXaTeIbHBIN
anu03). B uX naMarHocTMKe Ba)XHOE 3HAUCHHWE WMEIOT 3HAHWE aHaMHe3a M CYIHOCTH
MaTOJIOTHYECKOTO MpoIlecca, KIMHUKA 3a00JIeBaHus B comnocTaBiiennu ¢ qanabiMu KOC, BoaHO-
AIIEKTPOJIUTHOTO OOMEHA U MOKa3aTeIsIMi ra3000MeHa.

[Ipodunaktuka Hapymenuii KOC Bo BpeMs aHeCTe3MM W HWHTCHCHBHOW Teparuu
OCYIIIECTBJIISICTCS MOICPKAHUEM aJIEKBAaTHOTO KPOBOOOpaIieHus (00Iero 1 MUKPOIIUPKYIISIITIH )
Y BEHTWISALUU JIeTKuX B pexume HopmoBeHTW LM (FetCO2 = 4,9 — 6,4 06%), oOecnieuenrneM
nocratouyHoil oxcureHanuu (SaO2 = 94-100 006%), mpenynpexaeHueM HapylIeHUN
MeTaboau3ma.

WNutencuBHas tepanus OosbHBIX ¢ HapymenueM KOC pomkHa, TpexIe BCETo,
IpelycMaTpuBaTh ycTpaHeHHE (YHKIIMOHATBHBIX M METa00JIMYECKUX pPACCTPOMCTB Kak
MPOSIBIIEHUI OCHOBHOTO 3a00JIeBaHMsI, YCTPAHEHUE KPUTUYECKOro cocTosiHus. [lpu oTcyrcTBum

sddekTa u TSKENbIX HapyleHusX, mposoautcs koppekmus KOC.



Tabmuua 1
Xapakrep Hapymennii KOC

Hapymenus KOC IToxazatenn KOC

pH PaCO2 BEecf
HenprxaTenpHblil annaos:
YMEpEHHBIN -25--52
BBIpa)KEHHBIN -5.3--7.5
TSXKEIBII: -7.6 u MmeHee
JIEKOMIIEHCHPOBAaHHBII 7.20 40 -7.6
YaCTUYHO OMIIEHCUPOBAaHHBIN 7.21-7.29 34-28 -7.6
KOMIIEHCHPOBaHHBIN 7.35 20 -7.6
HenpixatennbHbIN aakaios:
yYMeEpEeHHBIH +2.5-+6.5
BBIPaKCHHBIN +6.6 - +12
TSDKEIbIN: +12.1 u Gornee
JIEKOMIIEHCUP OBAaHHBIN 7.59 40 +12.1
YaCTUYHO KOMIICHCHUPOBaHHBIH 7.53-7.49 46-50 +12.1
KOMITEHCHPOBAHHBIN 7.45 60 +12.1
HenpixaTenbHbIN ajKanos:
yMeEpEeHHBIH +2.5-+6.5
BBIpaKEHHBIN +6.6 - +12
TSKEIbIH: +12.1 u Gornee
JIEKOMTIEHCUP OBaHHBIN 7.59 40 +12.1
YaCTHYHO KOMIIEHCUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITEHCUP OBaHHBIH 7.45 60 +12.1
JIpIXaTenbHBIN alluI03:
yMeEpEHHBIH 46-50
BBIPQ)KEHHBIN 51-60
TSDKETIBIH: 61 u Oonee
JICKOMIIEHCUP OBAHHBIH 7.20 7.20 61
YaCTHYHO KOMIIEHCHUPOBAHHBIH 7.29-7.21 7.29-7.21 61
KOMITEHCHUP OBaHHBIH 7.35 7.35 61
JprxaTenbHbIN anKanos:
yMepEeHHBIH 34-28
BBIPA)KEHHBIN 27-20
TSKEIBIH: 19 u menee
JIEKOMIIEHCUP OBAHHbIH 7.59 -2.3 19
YaCTHYHO KOMIIEHCHUPOBAHHBIH 7.53-7.49 -25--5.2 19
KOMITCHCHUP OBAHHBIH 7.45 -7.5 19

A1u03 HeABIXaTeIbHBIA MOXKET ObITh META00IMYECKUM, BBIICTUTEIbHBIM U SK30I€HHBIM.
On xapaxrepusyercs cHmkenueM HCO3- u Bo3pacranuem aedunmra ocHoBanuii (Becf > - 2,3
MM/n). JlaHHBIH BUJ amKMI03a MOXET OBITh BCIEJACTBHUE: 1) BBITECHECHUS (THUTPALIVH)
OukapOOHAaTa  pPa3NMYHBIMU  DHJIOTCHHBIMH  OPTaHMYECKUMHU  KUCJIOTaMH,  HalpuMep,
KETOKHUCIIOTaMU TpU Jauadere, alKOToJIM3Me WM TOJIOJIaHUU, MOJIOYHOW KHCJIOTOM TpH
runokcuu; 2) ymensineHuss HCO3- B opranusme (auapest, GUCTYIbl KUIIEYHUKA U KETYHOTO
My3BIPsl, I3BEHHBIN KOJIHUT, XPOHUYECKAs TIOYEUHasi HEIOCTATOYHOCTh, MIPHEM COJISTHOM KHCIOTHI
U XJIOpHUJIa aMMOHWSI ), YTO MIPUBOJIMT K YMEHBIIICHUIO KaTHOHO-aHHOHHOTO rpaguenTa [(Na+ + K
+) _ (CI- + HCO3-)] x ypoBHio Menee 12 MM/it (B HopMme = 20); 3) MOCTYIUICHHUS HEJIETYUIUX
KHCIIBIX BEIIeCTB (OTpaBJICHHE OJK30TCHHBIMH KHUCJIOTAMHU: CAMLUJIATAMU, METAHOJIOM,

BTHJICHFJII/IKOJ'ICM) .



[Ipy pa3BUTUM HEABIXATENBHOIO alK103a BKIIOYAIOTCS KOMIIEHCATOPHBIE MEXaHU3MBI.
CunbHas KHCJIOTa IPU PEAKIUU ¢ OMKapOOHATOM MEPEXOAUT B clIa0yl0 YTOJBbHYIO KHCIIOTY.
VYronpHas KUCIIOTa BO30YKIAE€T AbIXaTEJIbHBIM LIEHTP U MPOLYKTHI €€ AUCCOLMALUU BbIBOJSTCS
nerkumu (CO2) u moukamu (H20). Ilpu oTCyTCTBMM MATOJOTHH CO CTOPOHBI MOYEK OOIIas
skckperust H+ u cunres HCO3- moryr yBenuuuthes B 10 pas.

[lo MHEHMIO MHOTHX HCCienOBaTeNel, MpU METa0OJIMYECKOM alu03€ 00s3aTeNIbHO
MMEETCSl aHUOHHOE HECOOTBETCTBHME, BO3HMKAET aHHMOHHBIM MHTEpBal MEXKIY KOHLEHTpauuen
karnoHa Na+ u cymmoii annonoB Cl-, HCO3-. Ero MoHO onpeieiuTh 1mo Gpopmyie:

AW = Na+mt — (Cl-ut + HCO3-).

B Hopme AU (anmoHHbIM uHTEpBai) paBeH 12+4 MM/n. [Ipu HenpIxaTenbHOM anuao3e (3a
UCKJIIOYEHHEM COJISIHOKHCIOoro) Al yBenuuuBaeTcsi BCIEACTBUE HCIIOJIBb30BaHUS OydepHBIX
CUCTEM KpOBH JJIsl HEHTpaIu3aii KUCIbIX TPOIYKTOB.

[Ipu HenpIXaTeNbHOM alUA03€ Pa3BUBAIOTCS CIEAYIONINE NaTo()U3H0IOTHUYECKUEe PEaKIuu:
yBenuueHue coaepxkanuss H+ B kierkax M pa3BUTHE BHYTPUKIETOYHOTO alK03a,
KOMIIEHCATOPHOU TUIEPBEHTHIIALINY, MOBbIIIeHHOEe ynaineHue H+ mouxamu (mpu pH < 7,25
peakuMs MOYM CTaHOBUTCA KHUCIIOM), wacTtasg pBora (ynasenue H+ ¢ xenynodHbsM
COJIEPKHUMBIM), CMEILEHHE KPUBOW AMCCOLMAIMM OKCUI'€MOIJIOOMHA BIPABO € OOJIErdeHuemM
OTJauu TKaHSAM KHCJIOpOJa, KaTaboIM3M U pacmaj KIeTOK, Bbixoa K+ U3 KIIeTOK U MOBBIIIEHNE
€ro B KpOBM, AaKTUBAIUs CHMIIATO-3JpPEHAJIOBOM CHCTEMBI U BBIOPOC KAaTEXOJIAMUHOB C
MOCIIEYIOIUM HapyIlIeHueM (PYHKIMH CepJeUYHO-COCYAUCTON CUCTEMBI.

KnuHuueckn HeapIXaTeNIbHbIM ali103 MOXKET MPOSIBIATHCSA HApYIIEHHEM IT'eMOIMHAMUKH U
MUKPOLUUPKYJISILUY, Yy4allleHUeM JAbIXaHWs, TUIepTepMuel, OoJurypued Wi aHypHeH,
aguHaMUEN.

JIMarHOCTHKY HeJbIXaTeJIbHOTO ali03a OCYLIECTBISIOT HA OCHOBAaHUM JIaHHBIX aHAMHE3a,
KIIMHUYECKOM KapTUHBI U Jaboparopubix uccienosanuit KOC (BE < - 2,5; AB < 19, BB < 40,
SB < 20, pH < 7,35). Yame Bcero pa3BUBaeTCsd META0OJMYECKHH aIliua03 BCICICTBHE
HaKOIJICHHs] B OpraHU3Me MPOJyKTOB OOMeHa. Pa3nuyaror npu 3TOM JlakTaT anujao3 2-X TUIOB:
tina A (knaccuueckuil) y OOJBbHBIX C TMOHIKEHHOM nepdy3ueld TkaHeld M BBIPAKEHHOU
TUMOKCUel 1 Thna B, y G0JIbHBIX ¢ BEIpQ)KEHHBIMU META00IMYECKMMH HapyIICHUsIMU (caxapHbIi
nuaber, MHPEKIMOHHbIE 00JIE3HH, TOYEUHO-TI€YeHOYHAas! HeAOCTATOYHOCTh M P.) U HEKOTOPBIX
OTpaBJICHUX (CaTMLNIATAMU, STUJICHIIMKOJIEM, METAaHOJIOM, aHTU()PU3OM U Jp.).

JlakTaT — CHIBHBIA MOH, NIPU HOPMaJbHOM PH OH NOJHOCTBIO JUCCOLMUPOBAH, TaK Kak
OpraHu3M OBICTPO €ro MPOIYIUPYET U MOTJIoIaeT. Y OOJIbHBIX, HAXOAALUIUXCS B KPUTHUECKOM

COCTOSAHUH, YPOBCHb I'MIICPJIATATCMHNU 3HAYUTCIIBHO BBIIIC, YEM YPOBCHL allU/1034.



Jlaktat MoxkeT ObITh MOBHIIICH (Oosee 2-4 MM/im), a [JH+[] Her. DTO 00OBsCHSACTCS TEM,
YTO TIPU UHTCHCUBHOU TEpPaNuM K IUIa3Me J00aBISIETCS HE MOJIOYHAS KUCIIOTA, & COJIb CUIIBbHON
KHCIIOTBI: CHUIBHBIN KaTHOH Na+ BMecTe C CHIIbHBIM JIAKTaTHBIM aHHOHOM. JIakTat moTpedisercs
O] BJIMSTHUEM KJIETOYHOTO

MeTaboau3Ma U ocraroluiicss noH HaTpus nosbiaer PCHU. [Ipu HopMaabHOM CHCTEMHOM
MeTaboau3Me CyYTOUHBIM 000poT Jakrara paBeH 1500-4500 mmonb. Bropoit mexaHu3M
koppekuun PCU u nopmanmzanuu pH npu runepiakrareMuu — 3TO NEPEMEIICHUE CHIIBHOTO
annoHa Cl- u3 mna3mbel KpoBU B KJIeTKHM. OCHOBHBIM HMCTOYHHMKOM JIaKTaTa SIBJISIOTCS JIETKHUE,
0COOEHHO mpu ocTpoMm JierouHoMm moBpexaeHun. [lo muenuito N.P. Day u coat. (1996),
TUTIEPJIAKTATEMHUSI TIPH CEINCHUCE BO3HUKAET CKOpee BCIEACTBHE IMOBBIIMICHHOTO a’pOOHOTO
MeTa0o0JIM3Ma, YeM TKaHEBOW TMIIOKCUU WJIM YTHETCHHS] aKTUBHOCTU MUPYBATIETUIPOTECHA3HI.

[Ipyn nmarHOCTHKE amua03a BaKHO OMPEISIHTh MPUUHHY, CTETICHb TSDKECTH MEPBUYHBIX
HapylIeHUH M KOMIIEHCATOpHbIX H3MeHeHHi. KommuecTBeHHoe mnpeolOiiagaHue UPPOBBIX
3HAYCHHUH TIEPBUYHBIX HAPYIICHUH HaJ] KOMIIEHCATOPHBIMA H3MEHEHUSIMH TI03BOJISIET MPABUIIHHO
ouenuts KOC.

WNnTencuBHas Tepanusi OOJIBHBIX C HEJBIXaTEIbHBIM allMI030M JOJDKHA MpPeaycMaTpUBaTh
MaTOT€HETHUYECKOoe JieueHue O0JIbHOTrO, YCTpaHEHHE NMPUYHMHBI, BBI3BABIIEH pa3BUTHE alU03a
(Ip®  yCHENTHOM JICYEHWH OPTaHWYECKHUE KHUCJIOTHI TMOCTEIIEHHO METa0OJM3UPYIOTCS W (WJITN)
SKCKPETUPYIOTCS, alliJI03 UCYE3aeT).

Ecnu npuumHy He yaaercs YyCTpaHUTb, TSDKEIBIA alnuio3 HYKHO KOPPUTHPOBATh
BBesieHueM ocHoBauwmii: 4,2% unu 8,4 % pactBopa HaTpus rugpokapbonata (B 1 mi pactsopa 1
MM ocHoBanwuii), win jakrata HaTpusg (B 1 mu 11 % pactBopa 1 MM ocHoBanuii), unu 3,6%
pactBopa Tpucamuna, THAM (B 1 miu 3,6% pactBopa conepxkurcs 0,3 MM ocHoBanuii). Pacuer
J103bI OCHOBAHUS MTPOU3BOIAT 110 (opMyIIe:

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

rae: AbC - nepuuut 6ydepHsix cucteM, MM OCHOBaHMIA;

F — 00beM BHEKIIETOYHOM KUIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3nuiia Mmexx1y UCTUHHBIM U HOpMaJIbHBIM 3HaueHueM BE.

He cnenyer meguuut ocHOBaHUI KOppUTHpOBaTh MOJHOCTHIO. Ecnu mpuunHa anmmaosa
ompejieieHa M MOXET OBbITh KOHTPOJUpPYEMa, TO BO BBEICHMM OCHOBAaHUW HEPEAKO HET
HE00X0AUMOCTH.

Cpok rogHocTH HaTpus THapokapOoHara - 1-3 cyTok, a mpu 100aBlieHUU cTaOuiIn3aTopa
(0,3 mn Ttpunona b wa 1 mMn rugpokapbonata) oH yBenumuuBaercs Ao 30 cyr. Hatpuit
rupokapOoHar aeictByeT ObicTpo. [Ipu ero mpuMeHeHHH CielyeT YYWUTHIBaTh YBEIMUYEHHUE

O6pa3OBaHI/I${ CO2u HCO6XOIlI/IMOCTB JIOCTATOYHON BEHTHJISIIUHN JICTKHX, a TAK)XK€ BO3MOXXHOCTb



Pa3BUTUS TMIIEPOCMOJISUIBHOTO COCTOSIHUS C MOCIEIYIOIIUM PAa3BUTHUEM CEPAECYHO-COCYIUCTOM
HEJ0CTaTOYHOCTH.

[Ipu ucnonp30BaHUM JIAKTaTa HATPUA (JTAKTACOJIA) IPOUCXOAUT €ro MeTabOoIU3M B MEYCHU
¢ 00pa3oBaHMEM TIIMKOTEHA, OTOMY MPU HAPYIICHUAX (QYHKIUHU TEYSHH OH MPOTHUBOIIOKA3aH.
Kpome Toro, BO3HMKaeT JakTallMIEMHUs, YTO OTPAaHUYMBAET €ro NMPUMEHEHHE IPU TKAHEBOU
TUIOKCHH.

TpucaMuH oOKa3bIBaeT BBIPAKEHHOE IAMYPETUUYECKOE JEHCTBUE, BBIJENSETCA IOYKaAMHU.
Hcnonb30BaTh €ro MOKHO TOJIBKO MTPU COXPAaHHON UX (DYHKIUH.

AJKano3 HeapIXaTelbHBbIM BO3HUKAET mpu mnoBbimieHnu cooTHomenus HCO3-/PaCO2 3a
cuer yBennueHuss HCO3-. On Moxetr ObITh BeeacTBue: 1) u30bITOUHOTO BBeAEHUs OydepHbIX
OCHOBAaHUN WM TepenuBaHus OOJBIIOT0 KOJWYECTBA IIUTPATHOW KpOBU (LIUTpAT B IEUEHU
MpeBpaIiaeTcss B HATPUs JIAKTaT); 2) TOBBIIIEHUS 00pa3oBaHWs OWKapOOHATOB B TMOYKAX W
KEITYT0YHO-KUIIEYHOM TPAKTE UJIM OTHOCUTEILHOTO MOBBIIIEHUS UX COJAEPKaHUS IPH O0IbIINX
notepsax H+ u xnopunoB (HeykpoTumasi pBoTa, Auapes); 3) aeduuurta Kaaus npu OOJbIION
MOTepU €ro WM OrPAHUYEHHOTO TMOCTYIUIEHUS €ro; 4) JUIUTENbHOrO0 U OeCKOHTPOJILHOTO
BBEJICHUS IUYPETHKOB, NPHUBOMSIIETO K YCHJICHHOMY BBIBEJCHHMIO W3 OpraHM3Ma Kalus u
XJIOPUJIOB.

IIpu ankano3e HeApIXaTe€IbHOM BO3HMKAIOT — CIEAYIOIIME MAaTO(PH3HOIOTMUYECKHE
u3MeHeHMs: 1) BBIXOJ Kajusl U3 KJIETOK M HocTyruleHue B HuX H+ ¢ mocnenyromuM pa3ButuemM
BHYTPUKJIETOYHOI'O alU/03a; 2) YBEJIUYMBACTCS BBIACICHHMS Kalusg [OYKAMH, pPa3BUTHE
TUIIOKAIMEMUH C

MOCJIEAYIOIUM HapyIIEHUEM PUTMa CepAlLa; 3) TMIOBEHTUIIALMS; 4) CMEIIeHne KpUBOil
JMCCOLIMALIMY BJIEBO C 3aTPYAHEHHEM OTAAYM KUCIOPOJAA TKaHAM; 5) pa3BUTHE MapaJoKCaTIbHON
alMIypUH.

KnuHuueckn anmao3 HeAbIXaTeldbHBIM MPOSBIACTCS T'MIIOBOJIEMMEH, TUIOKaIHMeMHUEH,
MOJIMYpUeH, MBIIIEYHON CJ1a00CThIO, MHOTJA BO3HMKAIOT CYJOPOTH BCIIEACTBUE CBS3bIBAHMS
Ca2+ Genkamu.

JIMarHOCTHKY HEIbIXaTeJIbHOTO aJIKajo3a OCYLIECTBISIOT HAa OCHOBAaHMM JIaHHBIX
aHaMHe3a, KIIMHUYECKOW KapTHHBI U 1abopaTtopHbIX HccnenoBanuit (BE > +3,0 MM/n, HCO3- >
25 mM/n. PaCO2 > 46 MM pT. c1. pH > 7.46), BOJHO-3IEKTPOJIUTHOTO OajlaHca (THIOKAIUeMHUs,
TUIIOXJIOPEMHUS).

WnTeHcuBHas  Tepamus  OOJNBHBIX € HEABIXaTEeIbHBIM  alKajlo30M  JIOJDKHA
IIpeyCMaTpUBaTh:

1) matoreHeTnyeckoe JiedeHHE OOJBHOTO, YCTpAaHEHHE NPHUYMHBI, BBI3BABIICH pa3BUTHE

ajaKano3a;



2) ycTpaHeHHE HapyLUIEHU TeMOANHAMUKMY;

3) KOpPEKLHUIO TUIIOKAIMEMHH, TUTIOTIOXJIOPEMUU;

4) KOpPPEKLUIO TSHKEJIOro JEKOMIIEHCUPOBAHHOTO allkajo3a C MCIIOJIb30BAaHUEM COJISIHON
kuciotel (0,05-0,1 N pacTBOp BBOAST B IEHTPAJIbHBIE BEHBI C MaKCUMAJIbHOW CKOPOCTHIO
BBenenus 0,25 MM umu 2,5 mut - 0,1 N pactBop / Kr macchel Tena B 4, HO He O6onee 100 MM B
cytkn) wim 100-150 M 0,9% pacTtBopa xmopuga aMmMoHus (B CyTKH BBOAHUTH He Oojee 250-300
MM H+ ). Moxno Taxke npumenuts nuakap6 (0,25-0,5 T dyepes poT), KOTOPBINA CIIOCOOCTBYET
3aaepxkke CO2 B kpoBu. J{J1s pacuera UCIONB3YIOT CIAEAYIONMYI0 hopMyy:

M xoppurupyrouiero pacrsopa = F * macca tena (kr) * ABEecf.

AluMI03 NbIXaTeabHbI BO3HMKaeT npu Bo3pactanuu PaCO2 BciencTBue HapyIICHHOU
TbBEOJISIPHON BEHTWISIMU. OH BBI3BIBAET KOMIICHCATOPHOE TMOBBIIIEHUE BBHIPAOOTKH HATPUS
OukapOOHATa B SPUTPOIUTAX W KIIETKAX TMOYEYHBIX KaHAIBIIEB, YCHIUBAETCS BbAeneHne H+ u
XJIOPUJOB TIOUYKAMH, KpHUBas JUCCOIMAIIMA CMEIAETCs BIPABO C OOJIETYCHUEM OTHAAYd
KHCJIOPO/Ia TKaHsIM.

KimmHudeckn JpIXaTeabHBIA  aliI03 TPOSBISICTCS CHIDKCHHEM O0beMa BEHTHIIAINHY,
HapylIeHHWEeM pUTMa JbIXaHWs, YBEIMUYEHHEM YIApHOTO oObeMa ceplua, paclIupeHueM
nepuepruIecKuX COCY/I0B, CHHMIKEHHEM oO0Iero nepudepuueckoro COMPOTHUBICHUSI COCYIOB,
runepeMueil KOKHbIX MOKPOBOB U CIM3UCTBIX 000JI0UEK, YYaIlleHHEM MyJbCa, MOBBIIIEHUEM WU
6e3 u3meHeHuit AJl, moBbIlIEHHEM BHYTPUUEPETTHOTO JaBICHHUSI.

JIMarHoCTUKY NbIXaTeIbHOTO aluj03a OCYILECTBISIOT HA OCHOBAHHMU JAHHBIX aHAMHE3a,
KJIIMHAYECKOW KapTHHBI U JIabopaTopHbIX uccienoBanuii (PaCO2 > 46 mm pt. cr., pH < 7, 35,
BE xommneHcaTopHO MOYKET CHIKAThCs HIDKE -2,3 MM/m).

WNnrencuBuass Tepamus OOJBHBIX C  JbIXaTeJAbHBIM  allUJ030M IpEAycMaTpUBaET
MaTOreHEeTUYECKOe JIeueHHe OOJIbHOTO, YCTPAaHEHHE MPUYMHBI, BHI3BABIIECH pa3BUTHE allUua03a U
PECTIPATOPHYIO MOIEPKKY HEAP(HEKTUBHOTO COOCTBEHHOTO JIBIXaHUSI.

ANKano3 JpIXaTeNbHbI (TMIOKAITHUYEeCKHi) BO3HUKAaeT npu cHWwkeHun PaCO2
BCJIC/ICTBUE TUINEPBEHTUIISIIMU CIOHTAHHOW (TpaBMa, reMOpparuyeckuil IIOK, BO30YyXIeHue,
UCTEpUs, THUIEPTEPMUs, IUAIHIEPaATbHO-KaTAOOIMUECKUH CHHAPOM, MpPU CTpaxe OOJIBHOTO,
60mm) u uckyccrsennoi (MBJI B pexxuMe TUnepBeHTHIISALINN).

I[Ipu  ankano3e  JObIXaTebHOM  KOMIIEHCATOPHO  YMEHBINAETCS  JAUCCOIUAIIHS
OKCUTEeMOTTIOOMHa, BO3pacTaeT BhIAEIECHUE MOYKaMU HM30BITOYHOTO KoJWdecTBa OukapOoHarta,
CHIDKaeTcss peabcopbiuss u obpazoBanue HCO3- B spurpoumtax M B KIETKaX MOYEUHBIX
KaHaJbIIEB.

I'umokanHus BBI3BIBACT Ba30KOHCTPUKINIO MEpUPEPUUECKUX COCYIOB, COCYJOB MO3ra H

YMCHBIICHUEC MO3IroBOro KpOBOTOKa, CMCIICHUCM KpHBOﬁ JUcComranmn OKCHI'€MOTJI00MHA



BJIEBO C YXYALWIEHHEM OTAAYM KHCJIOPOJA TKAHSIM, CHWXKACT BHYTPUYEPEIIHOE JaBJICHHE,
ymenbiaeT MOK 1 BbI3bIBa€T THIIOTEH3HIO.

WuTtencuBHas Tepanust OOJIBHBIX C  JIBIXaTEJIbHBIM  QJKAJO30M HpPEAyCMaTpHUBAeT
[IaTOT€HETUYECKOE JieueHue O0JIbHOTO, YCTpaHEHUE NIPUUKHBI, BbI3BAaBLIEH Pa3BUTHE alKajlo3a U
PECTIMPATOPHYIO KOPPEKIMI0 THUNepBeHTW I (riepeBos OonpHOTO Tpr UBJI B pexum

HOPMOBEHTHJISALIUN).
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