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BBEJAEHHUE

Kucnorno-ocHoBHoe coctosinue (KOC) kpoBu M apyrux OHONOTMYECKUX
KUJKOCTEH - OJWH U3 BaXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHu3Ma,
XapaKTEePU3YIOIINICS KOHIICHTpAIMeH BOJAOPOAHBIX HOHOB [H+], koTOpas 3aBucsT
OT COOTHOIIECHUSI MEXIY BOJOPOJHBIMH M THUIPOKCUIBHBIMU HOHAM, MEXIY
KUCIIOTAaMU UM OCHOBaHusiMH. OHO ompenenser CTa0WIHbHOCTh MNPOTEKAHUS
OCHOBHBIX  ()U3MOJIOTHYECKMX  mporeccoB B opraHusdmMe.  OCHOBHBIC
OMOXMMHMYECKHE PEaKIMM B KJIETKAX U B UX OKPYKEHUHU JOCTUTaIOT MaKCUMyMa
IpPU OTpEIeTICHHBIX 3HAUYCHUSIX aKTUBHOM peakuuu cpenbl. KOHIEHTpamus HOoHa
H+ [H+] moanepxuBaeTcs B oueHb y3koM auarna3oHe (36-43 HMouib/i1, B cpeiHeM
40 aMons/n umm 0,00004 mmons H+/m). Ilpu Beixoge 3a mpenenst Huxe 10 u
Bbitie 100 HMosb/11 TPOUCXOUT HEOOpaTUMas JIeHaTypalus OCIKOBBIX CTPYKTYP
dbepmentoB. BHyTpukierounas koHueHtpauus [H+] B 4 paza Bbime
BHEKJIETOUHOU. KOHIEHTpaInio BOJOPOJHBIX MOHOB XapakTepusyer pH kposw,

KOTOPBIN KoJsieOaeTcs B mpenenax 7,35-7,45.



1. MEXAHU3MbI IOJAEPXXAHUA KOC

B mporecce merabonusma oOpa3yroTcs KHCIbIe TPOAYKTHI: 1) neryune —
CO2 okomno 15000 mmonw/cyt (0,13 mmonb/kr * Mun-1); 2) Heneryuue - H+ okono
30-80 mmonb (1 mmonb/kr* cyr-1); 3) MojouHass W NUPOBUHOTpagHas (Mpu
OKHCJIEHUU YTJIEBOJOB), cepHasi, ¢pochopHasi, MOUYEBass KUCIOThI, aMUHOKHUCIIOTHI
(mpy OKHUCIICHWM OEIKOB), P-OKCHUMACIsIHasA, alleTOYKCYCHas, KUPHBIC KHCIIOTHI,
KETOKHCJIOTHI (IIPHU OKUCIICHUU KUPOB).

JIist cBOC# 3amUTHI OT HUX W mojjepkanus nocrosactea KOC, opranusm
UCIIOJIb3YeT CHCTEMBI OBICTPOTO pearupoBaHusi — OypepHbIE CUCTEMBI M CUCTEMBI
MEJUICHHOTO pearupoBaHusi - (DHU3MOJIOTMYECKUE CHCTEMBI, CBS3aHHBIC C
JC3UHTOKCHUKAITUEH TIPOMEKYTOYHBIX U BBIJCIICHUEM KOHEUHBIX IPOJTYKTOB
oOMeHa.

OcHOBHBIMHU OY(hEepHBIMH CHCTEMaMH KPOBHU SIBISIOTCS: 1) reMoriao0uHoBast
— KHb / HHb (35-76% 6ydepHoit emxocTn); 2) kapoonarnas — NaHCO3 / H2CO3
(13-35% Oydepnoii emxocTn); 3) 6enkoBas — Boenok / Hoenok (7-10% OydepHoii
emkoctH); 4) hocharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMkoCTH).

Onu mpencraBieHbl B BHJAE CIA00W KHUCIOTHI M COJBIO ITOW KHUCIOTHI.
OcHoBHBIMH OydepHbBIMH CHUCTEMaMH SBJISIOTCSA: B KIETKax — OEJIKoBas W
dbocdarnas, BO BHEKJICTOYHOM IPOCTPAHCTBE — KapOoHaTHas. I emorioOmHOBas
OydepHass cucreMa aKTHBHA KaK B KIETOYHOM, TaK M BO BHEKJICTOYHOM
MIPOCTPAHCTBE.

BbydepHubie cuctembl KpoBU, MpeAcTaBiss Toiabko 1/5 obmelr OydepHoit
€MKOCTH OpraHusma, IMpu aucTpecce He wMoryT mnoaaepxuBath KOC Ha
HOpMalibHOM ypoBHe. [losTomy mpm wucromeHun OydepHBIX cucTeM s
noaaepxkanusi KOC HauMHaIOT aKTHUBU3UPOBATHCA (PUIUOIOTUYECKUE CUCTEMBbI
MEJIJIEHHOTro pearupoBaHus: 1) nerkue (yaanenue wim 3aaepxka CO2); 2) mouku
(Beimenennie H+ wnu HCO3- , peabcopbuusa HCO3-); 3) neuenb (HelTpanuzanus

oKHcIieHueM); 4) xxenynouno-kumeynbid TpakT — XKKT (Beimenenne H+, HCO3-)

U JIp.



B wucropnueckom acnekre oneHky KOC ocymecTBisiiM  pa3inyHbIMHU
crnoco0aMu B 3aBUCUMOCTH OT MPUMEHSAEMbIX TEXHUYECKUX CPENCTB, TEXHOJIOTHI
Y KOHLICIILHH.

CHavana ee mpoBOAWIM C MOMOUIbIO ypaBHeHUs [ ennepcona-I'eccenbbaxa

(Henderson-Hasselbalch):

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

rae: logKa - morapudm KOHCTaHTBHI JTUCCOLMAIIUU YTOJBHOW KHCJIOTHI MPHU
380C.

3arem garckuii  yuenbii  O. 3uraapa-Anzgepcon  (Sigaard-Andersen)
chopmynupoBal onepatuBHbIN MeTo)1 KoHTposist KOC nupkynupytoieid KpoBu Ha
OocHOBaHUHU ompeneneHus pH B mpobax KpoBHU, HACHIIIEHHBIX ABYMs KHUCIOPOIHO-
yrAeKUCTbIMU cMecsiMUu (00br4HO ¢ KoHieHTpauueir CO2 okono 4% u 8%) u
akTyasibHOro 3HaueHust pH nanHoro o0Opasiia KpoBu.

K xoHmy 50-x rojoB MpoOHIEANIEr0 CTOJETHS TJlaBa IEHTPaIbHOU
oonpHnuHOM Jabopatopun B Komenrarene Ilon Actpyn (Paul Astrup) BBem B
NpakTUKy ObIcTpoaeicTByromue pH-meTpsl ¢upmbel Radiometer, momydusiive
Ha3zBaHue Astrup MicroEguipment (Muxpomeron Actpymna). OnpenenuB Tpu
BenuurHBI pH B 01HOM mpobe 1 mocTpouB rpaduik Ha CHEHATBHON HOMOTPAMME
3uraapna-AHIEpCeHa, MOXHO TMOJYyYUTh MCTUHHYIO KOHLIEHTPALMIO aHUOHA
ruapokapbonata (AB) B miazMe KpoBH M TPOU3BOJHBIE IMOKA3aTENH: CYMMY
Oydepubix ocHoBanmii (BB), wu30Obitox ocnoBanuit (BE), crammaprtHbIi
oukapoonart (SB).

B 1954 r. amepuxanckuii pusuonor Puuapn Cuoy (R. Snow) coolGmmr o
CO3JIJaHUM ToJIAporpaguyeckoro a3jekrpoaa s mnpsmoro usmepenuss PCO2,
KOTOpPBIM OBLT yCOBEpIIEHCTBOBaH B 1958 r. amMepuUKaHCKUM aHECTE3UOJIOTOM U
nmwxkeHepom Jxonom CeBepunrxaycom (J. Severinghause). O. 3uraapa-AnaepceH

pa3paboTan JApyryr JHWHEHMHYI0O HOMOIpaMMy, C TOMOIIBIO KOTOPOM, IpOBeds



npsamoe onpenenenue pH u PCO2, moxuno omnpenenuts nokaszarenu KOC. B
JanbHEMIIEeM, HCHOJIb3Yysl KOMIBIOTEPHYIO TEXHUKY, MOXHO OBUIO MOJYy4YUThb
nokazarenu KOC, UCKIIOUMB HE TOJNBKO HKBHJIMOPUPOBAHHE KPOBHU 3TaJTOHHBIMHU
ra3oBbIMH CMECSIMU, HO U HOMOTPaMMBI.

B 1956 r. amepukanckuii 6moxumuk u usuoinor JI.C. Kmapk (L. Clark)
pa3zpabotan nossporpaduyeckuii annextpoa mius omnpenenenus PO2. K 1960 r.
NOSIBUWIKMCH TEpBbIe MPUOOPHI NIl KIMHUYECKOTO MOHHUTOPUHIA Ta30B KPOBU U
KOC.

B 70-e roasl BHEApEHBI B MPAKTUKY ONTOJHBIE TEXHOJOTHMH HU3MEPECHUS U
peructpanuu pH, PCO2 u PO2. Bpicokasi TOYHOCTh M3MEpPEHUs U HEOOJBIION
JUaMeTp JaT4hKa MO3BOJIsUIa BBOJUTH €r0 B COCYIHUCTOE PYCJIO U TOJIy4YaTh
HenpepbiBHYI0 nHpopmatio o KOC.

B nauane 80-x ronos I[lutep Crroapt (P.A. Stewart) omyOnukoBas HOBYIO
koHuenuio KOC ¢  wuznoxkeHneMm (PU3MKO-XUMUYECKOTO TOAXO0/la K €ro
¢uznonoruu. OHa MpeanoYTUTEIbHA B COBPEMEHHON KIMHUYECKOW (hM3HOJIOTHH,
TaK Kak HU U30bITOK OCHOBAHMM, HM KOHIIEHTpAIHs OMKapOOHaTa B Iia3Me KpPOBH,
B TOM YHCII€ U CTAaHIApPTHOTO, HE BCETJa MOTYT OOBSCHUTH MPUPOIY HApYIICHUI
KOC y 6onpnoro. Konnenuus CTioapTa Mo3BOJSET BBISBUTh MPUUUHBI MHOTHX
pacctpoiicte KOC u Gonee panmoHalIbHO MOJONTH K MX ycTpaHeHuto. CorjacHo
ATON KOHILIENIMU, BCE BOJHBIE PACTBOPHI B OPraHM3ME YEJIOBEKA IMPEICTaBIISIIOT
coboit Hewcrtomaemblii uctounuk H+. B stux pactBopax [H+] ompenensercs
mucconuanueit Boasl Ha H+ m OH- wonbl. J[aHHBIM nOpouecc MPOUCXOIUT B
COOTBETCTBHHM C 3aKOHAMHU (PU3MUECKON XMMHHU: IEKTPOHEUTPAIBHOCTHIO (CyMMa
BCEX TMOJOXHUTEIbHO 3apsXKEHHBIX HOHOB paBHa CyMME€ OTPHULATEIbHO
3apsDKEHHBIX MOHOB) M COXPAHEHHIO Macc (KOJMYECTBO BEIIECTBA B JAHHOM
pacTBOpE OCTAETCS] NOCTOSHHBIM, €CJIM OHO He J00aBISETCS UM TPOU3BOAUTCS, HE
YAQISIETCS WU pa3pyliaeTcs).

B nHopme B mia3zMe cyiiecTByeT paBHOBecue Mexay katmoHamu (Na+, K+,
Cat++, Mg++) u anmmonamu (Cl -, HCO3-, 6enku, octaTouHble aHUOHBI). OHO

paBHo 153 mmonb/m u mpencraBieHo B auarpamme [amoOma. [lpm umctomenun



OukapOOHATHBIX OydepHbIX OCHOBAaHMI HMX MECTO 3aHUMAIOT OPraHUYECKHE
KHUCJIOTBI, B pe3yJibTaTe Yero CO3/JaeTCsi HECOOTBETCTBUE MEXIY KOHIICHTpaluen
Na+ u cymmoit HCO3- u Cl-. [losiBnsiercs Tak Ha3bIBa€Mblid aHUOHHBIM MHTEPBA
(AN). B Hopme oH cocTaBisieT 12.4 MMOJIb/II.

CymHocts oaxoaa CTrioapTa 3aKJII04YaeTcsi B TOM, YTO B IUIa3ME BEJIMYMHA
KOHLEHTpaluu uoHOB Bojopoaa (dopmupoBanue KOC) 3aBucut oT 3-x
nepeMeHHbIX BesnunH: a) PCU -pa3HUIlbl KOHIIEHTPAIUUA CUIBHBIX HOHOB (MEXIY
cymmoit konnentpaiuu Na+, K+, Cat++, Mg++ ¢ ogHoit ctoponsl, u Cl- + nakrar,
¢ apyroi); 6) PaCO2; B) AoGur — o01ieil KOHIEHTpallul HEIUCCOIMUPOBAHHBIX
(AH+). u nucconunpoBaHHbIX (A-) C1abBIX KUCIIOT.

Conepxanue H+ u HCO3- MeHsiercst muiiib Tpyu U3MEHEHUHU OJHOTO U3 3TUX
Tpex nokazateneil. [loaTomy myist TOro 4ToOBl y3HATh, KAK OPTaHU3M PETYJIHPYET
pH, HEoO6X01MMO TIpeACTaBISATh, YeM O0YCJIOBIICH UX CJIBHT.

Hampumep, y 60JbHOTO €O CTEHO30M MpPUBpPATHUKA BCIEICTBUE MOTEPH C
KENYAOUYHBIM  cofepkuMbiM  coisiHoit  kuciotrel  (HCI)  pasBuBaercs
TUMOXJIOPEMUYECKUNA ~ METaOOJIMYECKUH — alKalo3 HWHOTJAa C  BBIPAXKEHHOM
KIMHUYECKON cuMmnToMatukon. YBenuuenue PCHM mpoucxoauT BelencTBUE
MOTepU TaKOro cuibHOrO aHwoHa kak Cl-, 6e3 3HaAYMMOW MOTEPH CHIIBHOTO
katnoHa. Korma mon Bomopona tepsiercst kak Boga (HOH), a me xax HCI-,
u3menennii B PCU ne Oyzaer, u mostomy He uaMmenuthes [H+]. [Ins xoppexuun
ajKano3a MPEANOYTUTENIbHO BBEJICHHE XJIOPUCTO-BOJOPOJHOW KHUCJIOTHI B
pactBope. Ha ¢done ankanoza 60JbIIoe KOJMMUYECTBO KaIHs MEPEXOIUT B KIETKH,
oCTaBlsAs 3HauMTENbHYIO dacTh Cl- B 1U1a3mMe KpoBHU, 4YTO TMPUBOAUT K
3HaunTenbHoMy cHIkeHnio PCU. PactBop Punrep-makrarta 6onee ¢pusnonaornyeH,

gem 0,9% NaCl, Tak kak PCU ux cooTBeTcTBeHHO paBHBI 28 1 () MIKB/I.



2. METOIAMKA 3ABOPA KPOBU JIA UCCIEJOBAHHUA KOC U
XAPAKTEPU3VIOIIMNE EI'O ITOKA3ATEJIN

KpoBb noimkHa 3abupatbest U3 apTepuu IpU OIEHKE ra3000MeHa B JIETKUX U
JIOTIOJIHUTENIBHO M3 BEHBI - B Cilyyae HaJIW4Ms HAPYIIEHUS TpPaHCIOPTAa Ta3oB
KpOBbIO W (WIM) TKaHeBOro razooOmena. Mrima u mmpuir s 3adopa KpoBHU
JIOJDKHBI OBITh T€NAPUHU3UPOBAHBI, HE JJOJDKHO OBITh KOHTaKTa KPOBU C BO3JTYXOM.
KpoBb n0iKHBI HicCiie1oBaTh cpa3y ke mocie 3adopa. Eciu 370 HEeBO3MOXKHO, OHA
JIOJDKHA TIOMENIAThCS B JICASIHYIO BOJAY M HCCIIEIOBATh €€ HY)KHO HE IMO3XKE, 4eM
yepe3 30 MuH.

s oenku KOC yaiie Bcero UCnosib3yroT CASAYIOIINE TTOKA3aTeIIN:

pH - 3T0 0OOpaTHBIN AECATUYHBIN JOoTapu(M KOHIEHTPALIUH BOJOPOJHBIX
MOHOB. ODTOT IOKa3aTellb HW3MEHSAETCS TIPU HaJUYUU JIEKOMIIEHCUPOBAHHBIX
Hapymenuii KOC u MoXeT CBHUIETENbCTBOBATH TOJBKO O CABUTAaX B CTOPOHY
anuao3a uiau ankano3a. B Hopme pHa Haxomutcs B mpeaenax 7,35-7,45; pHv -
7,32-7,42; pH BuyTtpukierounsii = 6,8-7,0. I'panunbl konebanuii pHa,
COBMECTHUMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bIToK miam nepuIAT OCHOBAHWUM, T.€. PACUETHOE KOJUYECTBO
mMoirb HCO3-, koTopoe HEoOXOAMMO BBECTH B KaXKIbIH JIUTP BHEKICTOYHOM
KUJIKOCTH WM BBITECHUTh W3 Hee Kuciotod aisa HopMmanuzauuu KOC. Otot
komrnoHeHT KOC cBuaerenbcTByeT 0 HeapixatenbHbIX HapymeHusx KOC wim o
KOMIIEHCATOPHBIX M3MEHEHHSIX €ro IMpH AbIXaTEIbHBIX paccTpoicTBax. B Hopme
BEecf ==+ 2,3 MmM/x. IIpenens konebaHnuii, COBMECTHMBIC C KH3HBIO, £ 1 SMM/1.

PaCO2 (PvCO2) - nwixarenbhblii koMnoHeHT KOC, cBuaeTenbCTBYET O
neixarenbHblx HapyuieHusax KOC uiam 0 KOMIIEHCATOPHBIX W3MEHEHHSIX 3TOTO
MOKa3aTessl MpU HEJbIXaTeNbHBIX paccTpoiicTBax. B HopMe 3TOT mokaszareib B
apTepualibHOM KpoBU coctaBisier 35-45 mm pr. cr. (4,7-6,0 klla), mpu
COBMECTHUMBIX C XU3HBIO KojiebanusimMu ot 10 1o 150 mm prt. cT. (1,3 - 20,3 xI1a).
VYmenbmieane PaCO2 menee 35 MM pT. CT. CBHUIETENBCTBYET O THIOKAITHUH

BCJICACTBHUC THIICPBCHTHIIAINH, KOTOpas INPUBOAUT K AbIXAaTCIBHOMY aJIKaJIO3Yy.



VYBenuuenne PaCO2 Beiie 45 MM pT. CT. HaOIIOJAeTCs MPU THUIOBEHTUIISALIUM,
TUIEepKanHUs TPUBOIUT K JIbIXaTEIbHOMY alU103Y.

BB — xoHIeHTpanusi oCHOBaHUM Bcex OyPEepHBIX CUCTEM KPOBH (B HOpME —
40-60 MM/m).

SB — cTranaapTHbIi OMKapOOHAT — KOHLUEHTpALUsl aHMOHA THIpoKapOoHaTa B
miazmMe kpoBu npu 100% HacelmeHur reMorjioOMHa JaHHOM NpoObl KpPOBHU
kuciaopoaoM, Temmnepatype ee 380C u Hanpspkenun CO2 B Het 40 mm pr. cT. (5.32
kPa). Otor moxka3zartenp mo3BONSAET AUPPEpPEHIMPOBATH JAbIXaTeNbHbIE U
HeJIpIXaTenbHbIe paccTpoiicTBa. OH B HopMe paBeH 20-27 (cpens. 24) MM/m.

AB — uctunnsie Oukap6onatsl, coaepxanue HCO3- B mnazme kposu (19-23
MM/m).

TCO2 — obmas yriekuciaora kposu (10,5-13,0 MM/o).

B Hacrosimiee Bpems, ucxons u3 konuenmuun KOC Crioapta u umes
COBPEMEHHBIE Ta30aHAJIU3ATOPbI, NIl 00Jiee TOYHOTO OIpEAeNIeHUs MPUYUHBI U
naToreHe3a HapyLIeHUH 1eJecoo0pa3HO Hapsny ¢ KIMHUYECKUMHU JaHHBIMH
onpenenath creneHb n3menenus PCH, PaCO2 u Ao0m.

PCU y 3mopoBeix mronei coctaBiseT 40-42 MMOJIB/JI U €€ MOXKHO Yy3HATh
npu ynpomienHom pacuere: PCU= [Na+] - [Cl-]. Camxenune no 30 MMOJIB/1
CBUJICTENICTBYET O Pa3BUTHM HEABIXATEIBHOTO allM103a, a yBeaudeHue oonee 50
MMOJIB/JT — O HEJBIXaTEIbHOM CABHUTE B CTOpOHY ankano3a. CyliecTByeT cTporas
koppessinus Mexxkny PCU u BE B kpoBu nanmentoB OPUT.

KoHneHTparust AucconuupoBaHHBIX CIa0bIX KUCIOT (A-), MPEACTaBICHHBIX
B TUTa3Me KpoBH ee Oenkamu u Gocdartamu, Mmensercs ¢ uameneanem PCU, PCO2

1 AoOur.

3. HAPYHIEHU A KOC, UX TTPOPUNIIAKTUKA U KOPPEKIIUA

Paznuuaror nBa Buga HapymeHudt KOC (1abn.l): HenpixatenbHbie (anumgo3
WM  ajKallo3 — [aTOJOTMYECKOE COCTOSIHME IMpPU KOTOPOM  IEPBUYHO

YBCINYHUBACTCA I[e(bI/II_II/IT WJIH U30BITOK OCHOBaHHﬁ, 4YTO IMPUBOANUT K M3MCHCHHIO



nokazatenss BEecf u pH B cTopony anupemMun win aakajieMun) U JbIXaTeIbHbIE
(aummo3 WM ankano3 ¢ MePBUYHBIM yBelnueHueM win cHuxkenueM PaCO2). Ilpu
nuarHoctuke HapymeHuidt KOC HeoO0XoauMo OIlIeHMBAaTh CTENEHb TSIKECTH
pacCTpONCTB U KOMIIEHCATOPHBIX U3MEHECHUH.

MoryTt ObITh OoJiee cinoxuble HapymeHuss KOC: opHOHanpaBieHHBIE
(mpIXaTeNbHBIA M HEIbIXaTEIbHBIN allu03 WM aJIKajio3) U pa3HOHAIpaBJICHHEIE,
MPOTUBOMOJIOKHBIE  (IBIXaTeNbHBIM  allMI03 W HEJbIXaTeJIbHBIA  aJKajo3s,
JIbIXaTebHBIA aJIKajgo3 U HeJbIXaTeNbHbIA aiuo3). B ux guarHocTuke Ba)KHOE
3HAQYEHUE HMMEIOT 3HAHWE aHAMHE3a W CYIIHOCTH MAaTOJOTMYECKOIo IpoLecca,
KIMHUKa 3a0ojeBanuss B comocTtaBieHun ¢ jgaHHeiMa  KOC, BoaHO-
AIEKTPOIUTHOrO OOMEHA U ToKa3aTeasiMU ra3000MeHa.

[Ipodunakruka nHapymenuit KOC Bo Bpems aHecTe3MM W HWHTCHCUBHOU
TEpanuu  OCYHIECTBIISIETCS  MOJAJEPKAaHHEM  aJeKBAaTHOTO  KPOBOOOpAIICHHUS
(obmiero W MUKPOLMPKYJSIMKM) W BEHTWISIMU  JIETKUX B PEXHUME
HopMoBeHTWwIsiuu  (FetCO2 = 4,9 — 6,4 006%), obecnieyeHHEM JIOCTATOYHOMN
okcureHammu  (Sa02 = 94-100 006%), mpeaynpexaeHUeM HapyUIeHUN
MeTabonu3ma.

WNurtencuBHas tepanusi 6onbHbIX ¢ Hapymennem KOC nomkHa, mpexie
BCEro, IMpeAyCMaTpuBaTh YCTpaHeHHE (YHKIUOHAIBHBIX W METa0OJINYECKUX
pPacCTpOMCTB  Kak  TMPOSIBICHUW  OCHOBHOTO  3a00JIeBaHMs, yCTpaHEHHUE
KPUTUYECKOTO cocTosiHusA. [Ipu orcyTcTBUM 3¢ (deKkTa U THKETbIX HAPYIICHHSX,

npoBoautcs koppekiusa KOC.



Tabnuua 1

Xapakrep Hapymenui KOC

Hapymenns KOC IToxazatenn KOC

pH PaCO2 BEecf
HenpixatenbHbpli anumos:
YMEpEHHBIN -25--52
BBIPa)KEHHBIN -5.3--75
TSKEINBII: -T6u<
JIEKOMIIEHCUPOBAHHBIH 7.20 40 -7.6
YaCTUYHO KOMIIEHCUPOBAHHBIN 7.21-7.29 34-28 -7.6
KOMITEHCUPOBAHHBIN 7.35 20 -7.6
HenpixaTenbHblil akanmos:
YMEPEHHBII +2.5-+6.5
BBIPayKEHHBIN +6.6 - +12
TSKEINBII: +12.1u>
JIEKOMITEHCHPOBAaHHBII 7.59 40 +12.1
YaCTHYHO KOMITIEHCUPOBAHHBIN 7.53-7.49 46-50 +12.1
KOMIICHCUPOBaHHBIN 7.45 60 +12.1
HenpixatenbHblii ankanos:
YMEpEeHHbIi +2.5-46.5
BBIP)KEHHBIN +6.6 - +12
TSDKENBII: +12.1u>
JICKOMITEHCHPOBAHHBII 7.59 40 +12.1
YaCTHYHO KOMIIEHCUPOBaHHBIN 7.53-7.49 46-50 +12.1
KOMITEHCHUPOBAHHBII 7.45 60 +12.1
JIpIXaTenbHBIA aIluI03:
yYMEpEeHHbII 46-50
BBIPaKCHHBIN 51-60
TSDKEITBIH: 61lu>
JICKOMITCHCHUPOBAHHBII 7.20 7.20 61
YaCTHYHO KOMIIEHCUPOBAHHBIN 7.29-7.21 7.29-7.21 61
KOMITCHCHPOBAHHBIi 7.35 7.35 61
JIpIXaTeIbHBIA aJIKaJI03:
YMEpEHHBIN 34-28
BBIPaXKCHHBIN 27-20
TSDKEITBIH: Yu<
JIEKOMIIEHCUPOBAHHBIN 7.59 -2.3 19
YaCTUYHO KOMIEHCUPOBAHHBII 7.53-7.49 -25--52 19
KOMIIEHCUPOBAaHHBIN 7.45 -75 19




Aupnno3 HeAbIXaTENbHBIA MOKET OBITh META0OINYECKUM, BBIACIUTEIBHBIM U
sk3oreHHbIM. OH xapaktepusyetcs cHmxenueM HCO3- u Bo3pactanueM aedunura
ocHoBanwuii (Becf > - 2,3 MM/n). JlaHHblii BUI aliug03a MOXKET ObITh BCIICICTBHUE:
1) BoiTecHeHusi  (THTpanuu) OuKapOOHaTa  pa3IMYHBIMH  SHIOTCHHBIMHU
OpraHMYEeCKMMHU  KHUCIIOTaMHU, HalpUMeEp, KETOKUCIOTaMM Tpu  jauadere,
QJKOTOJIU3ME WM TOJIOJAHMM, MOJIOYHOM KHUCJIOTOM TpU THUIOKCUH; 2)
ymensbiienuss HCO3- B opranusme (auapesi, (GUCTyJIbl KHUIIEYHUKA U KEIYHOIO
Ny3bIpsi, S3BEHHBIM KOJUT, XPOHUYECKAs IOYEYHas HEIOCTaTOYHOCTb, IMPUEM
COJISIHOM KHUCJIOTHI U XJIOpUJA aMMOHHS), YTO MPUBOAUT K YMEHBUIEHUIO KaTHOHO-
anronHoro rpaauenta [(Na+ + K +) _ (Cl- + HCO3-)] x ypoBHio MeHee 12 MM/t
(8 Hopme = 20); 3) MOCTYyIUJICHUS HENETYyYHMX KHUCIBIX BeEUIeCTB (OTpaBiICHUE
AK30TE€HHBIMH KUCIOTAMU: CATMIIUIATAMHU, METAHOJIOM, STUJICHTIIUKOJIEM).

[Ipy pa3BUTUM HENBIXATENBHOTO allK]103a BKIIOUYAIOTCS KOMIIEHCATOPHbIE
MexaHu3Mbl. CuipHas KHUCJIOTa MPU peakuuu ¢ OukapOOHATOM NEPEXOAUT B
cna0yro YroJbHYIO KUCJIOTY. YTOJbHAsA KUCI0TAa BO30YKIAET NbIXaTeIbHBIN HEHTP
U MPOAYKTHI ee auccoranuu BeiBoasaTcs jgerkumu (CO2) u noukamu (H20). [Ipu
OTCYTCTBHUU MATOJIOTUU CO CTOPOHBI MoYeK o61mast axckpenus H+ u cunres HCO3-
MOTYT yBeIu4uuThCs B 10 pas.

[lo MHEHWI0O MHOTHX WHCCIeIoBaTeNel, mpu MeTabOoIMYEeCKOM aIlui03e
00s3aTEIbHO UMEETCS aHMOHHOE HECOOTBETCTBUE, BOSHUKAET aHWMOHHBIM HHTEPBAJI
MKy KOHIIeHTpanuei katnona Na+ u cymmoit annoros Cl-, HCO3-. Ero MmoxHo

OTIPEJICIUTH 110 hOopMYyIIe:

AU = Na+mi — (Cl-n + HCOS3-).

B sHopme AW (aHuoHHBIM wuHTEpBan) paBeH 1244 wmM/n. llpwm
HEJIbIXaTeJIbHOM alli103€ (32 UCKIIOYEHHEM COJsiHOKHcIIoro) AW yBennuuBaeTcs
BCJICJICTBHE UCIIOJb30BaHUsI Oy(epHbIX CHCTEM KpOBH JUIsl HEWTpaau3aluu

KHUCJIIBIX IIPOAYKTOB.



[Tpu HEJIbIXaTeIbHOM anu103e pPa3BUBAIOTCA caeayronme
nato(U3nOJIOTUYECKUE PEAKIUK: YyBEIUYeHUEe cojaepkanus H+ B kierkax
pa3BUTHE BHYTPUKJIETOYHOTO alK]103a, KOMIICHCATOPHOM THUIEPBEHTUISALINM,
noBellIeHHOE ynaneHue H+ moukamu (mpu pH < 7,25 peakuus MOYM CTaHOBUTCS
KHCJION), yacTas pBota (ynaineHue H+ ¢ KeayqodHBIM COACPKUMBIM), CMEIIECHUE
KPUBOM JUCCOIMAIIMM OKCUT€MOTJI00MHa BIPaBO C OOJIETUEHHUEM OTAA4M TKAHSIM
KHUCIIOPOJIa, KaTaboJIU3M U pacmaja KIETOK, BbiXxoa K+ 13 KIETOK U MOBBIIICHUE €ro
B KPOBH, aKTUBAIIUS CUMIATO-aIPEHAIOBOM CUCTEMbI U BHIOPOC KaT€XOJIaMHUHOB C
MOCJICAYIOIUM HapylieHneM GYHKIIMU CEPACYHO-COCYUCTON CUCTEMBI.

Knuaudeckn HeabIXaTeNbHBIM alUJI03 MOXET MNPOSBISITECS HapylICHUEM
FeMOJAMHAMUKU M MHUKPOIUPKYJISIUMA, YYalICHUEM JbIXaHUS, THUIEPTEPMHUCH,
OJINTYPUEU WM aHYPUEH, AITUHAMUEH.

JIMarHOCTUKY HEABIXaTEJIBLHOIO allyiji03a OCYIIECTBISIOT HAa OCHOBAaHUU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTHHBI U JabopaTopHbIX uccienoBanuii KOC
(BE <-2,5; AB < 19, BB <40, SB < 20, pH < 7,35). Yame Bcero pa3BuBaercs
METa0OTUYECKUN ali03 BCIEJCTBUE HAKOIUICHUS B OpraHu3Me MpPOIyKTOB
oOMmeHa. Paznuuarot mpu 3TOM JaKTaT anua03 2-X THMOB: ThHa A (KJIaCCUYECKUMN)
y OOJNIBHBIX C MTOHWKEHHOU Tnepdy3ueil TkaHel U BBIPAKCHHOM THIIOKCHEH W THUIIa
B, y OONbHBIX C BBIpAXEHHBIMH META0OJMYECKUMH HapYIICHUSMU (CaXapHbIN
nuaber, nHPEKIMOHHbIE 00JIE3HH, TTOYEUYHO-TIEUeHOYHAss HEAOCTATOYHOCTh U TIP.)
U HEKOTOPBIX OTpaBICHUAX (CaluUuiaTaMH, HTHICHIJIHUKOJIEM, METaHOJIOM,
aHTUPU30M U JIP.).

Jlaktar — CHWJIBHBIM MWOH, Ipu HoOpMmadbHOM pH OH MOIHOCTHIO
JTUCCOIIMMPOBAH, TaK KaK OPTraHW3M OBICTPO €r0 MPOAYIHPYET M TOTiomaer. Y
OONBHBIX, HAXOMSIIUXCA B KPUTUYECKOM COCTOSTHUHM, YPOBEHBb THIEPIATATEMUH
3HAYUTENILHO BBIIIE, YEM YPOBEHB allH]1034.

Jlaktat MoxeT ObITh moBbIieH (Oomee 2-4 MM/m), a [H+] Her. OtoO
OOBsICHSIETCS TEM, YTO MPU HMHTCHCUBHOW Tepanmuu K IJa3Me 100aBisieTcs He
MOJIOYHAsI KHCJIOTA, a COJb CHJIBHOM KHUCIIOTBHI: CHJIbHBI KaTHOH Nat+ BMeCTe C

CHJIbHBIM JIAKTaTHBIM aHMOHOM. JlakTat HOTpe6J'I$IeTC$I o4 BINAHHUEM KICTOYHOI'O



Merabonu3Ma M octarolmuiicas noH HaTpus nosbiiaeT PCU. Ilpu HOpmanbHOM
CUCTEMHOM MeTa0oJM3Me CYTOYHBIM 000poT yaktata paBeH 1500-4500 mMMoib.
Bropoit mexannsm xoppekunu PCU n Hopmanusanuu pH npu runepiakrareMun —
3TO nepemenieHne cuibHoro annona Cl- u3 miaa3Mbl KpoBU B KiIeTKH. OCHOBHBIM
MCTOYHUKOM JIAKTaTa SABJISIIOTCS JIETKUE, OCOOEHHO TMpU OCTPOM JIETOYHOM
noBpexaeHuu. [lo muennto N.P. Day u coaBt. (1996), runepnakraremust npu
CEeICUce BO3HUKAET CKOpEe BCIIEJCTBHUE MOBBIIMIEHHOIO a’3pO0OHOr0 MeTadosn3Ma,
YeM TKaHEBOM TMIIOKCUH WJIM YTHETCHHs] aKTUBHOCTH MUPYBATIETUAPOT€HA3BI.
[Ipy AnarHocTHke anua03a BaXXHO ONPENEIINUTh MPUYUHY, CTENEHb TSHKECTH
NEPBUYHBIX HApyHIEHUH M KOMIIEHCATOPHbIX u3MeHeHud. KonuuecTBeHHOE
npeoOnananue  MUGPOBBIX  3HAYEHUM  MEPBUYHBIX  HApyIIEHUH  HaA
KOMIIEHCATOPHBIMH U3MEHEHUSIMH MO3BOJISET NMpaBwiibHO oueHuTh KOC.
WNuTencuBHast Tepamusi OOJBHBIX C HEJbIXaTEIbHBIM alUI030M JOJIKHA
npenycMaTpuBaTh MATOTEHETUYECKOE JIEYeHHE OOJIbHOTO, YCTpaHEHUE MPUYMHBI,
BbI3BaBIIEH pa3BUTHE alu03a (IIPU YCIEIIHOM JICUEHHH OPTraHUYECKUE KUCIOTHI
MOCTETIEHHO METa0O0IM3UPYIOTCA U (WJIH) SKCKPETUPYIOTCA, alli103 UCUYE3aET).
Ecnim npuumHy He yaaeTcs yCTPaHUTh, TSDKENbIA —aluao3 HYXKHO
KOppUTHpOBaTh BBeleHHEM ocHoBaHui: 4,2% wmu 8,4 % pacTBOopa HaATpUs
ruapokapOonara (B 1 mi pactBopa 1 MM ocHoBaHuii), Uiy JakTata HaTpus (B 1 mu
11 % pactBopa 1 MM ocHoBanuit), unu 3,6% pactBopa Tpucamuna, THAM (B 1
M 3,6% pactBopa comepxutcsi 0,3 MM ocHoBanuit). PacueT n03b1 OCHOBaHUS

MIPOM3BOJIAT 11O hopMyIIE:

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

rae: JIBC - nebunur 6ypepHbix cuctreM, MM OCHOBaHMIA;

F — 00beM BHEKJIICTOYHOM JKHUJIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3nuiia Mexx1y ICTUHHBIM U HOpMaJIbHbIM 3HaueHuEeM BE.



He cnenyer pepuuuT OCHOBaHUN KOPPUTMPOBATH MOJHOCTBIO. Ecim
MPUYMHA aluA03a ONpenesieHa U MOXET ObITh KOHTPOJIMpPYEMa, TO BO BBEICHHUU
OCHOBAaHUI HEPEAKO HET HEOOXOAUMOCTH.

Cpok rogHOCTH HaTpusi ruapokapbonara - 1-3 cyTok, a npu n00aBICHUU
crabunuzaropa (0,3 mu Tpunona b Ha 1 M1 ruapokapOoHaTa) OH yBEIHMUYHUBAETCS
no 30 cyr. Hatpuii ruapokapbonar aeiictByer ObicTpo. [Ipu ero mpumeHeHuu
clelyeT y4MTbIBaTh yBenuueHue oOpazoBanuss CO2 u  HEOOXOIUMOCTH
JOCTaTOYHOM  BEHTWISIUU  JIETKUX, a TaKXe BO3MOXHOCTb  pa3BUTHUSA
TUIEPOCMOIISIIBHOTO  COCTOSIHUSL € TOCJIEIYIOHNIMM — Pa3BUTHEM  CEepIEYHO-
COCYAMCTON HEJOCTATOYHOCTH.

[Ipy wucnonb3oBaHWMM JaKTaTa HATpus (JlaKTacoia) MPOUCXOIUT €ro
MeTaboIu3M B TEYEHU C OOpa30BaHHUEM TJIMKOI€Ha, MO3TOMY MpPHU HaPYIIEHUAX
(GYHKIIMU TIEYeHW OH MpOTHBOMOKa3zaH. KpoMe TOro, BO3HMKaeT JaKTalUIEMHs,
YTO OTPAaHUYMBAET €r0 MPUMEHEHHUE NPU TKAaHEBOU TMITOKCHUH.

TpucamMuH Oka3bIBaeT BHIPAKEHHOE TUYPETUUYECKOE NEHCTBUE, BBIIEISACTCS
noukamu. Mcroab30BaTh €ro MOXHO TOJIBKO TIPU COXPAHHOM X (QYHKIIMH.

AnKano3 HeIbIXaTeIbHbI BO3HUKAET TIPH TMOBBIIMIEHUH COOTHOIICHHUS
HCO3-/PaCO2 3a cuetr yBenuuenuss HCO3-. O MoxeT ObITh BcieacTBue: 1)
M30BITOYHOTO BBEJICHHUS OYy(QEepHBIX OCHOBAHMN WM TEpeIMBaHUs OOJBIIOTO
KOJIMYECTBA IUTPATHOW KpOBHU (IIUTPAT B IIEUCHU MPEBPAILIACTCA B HATPUS JIAKTaT);
2) TOBBINICHUS 00pa3oBaHUsl OMKApOOHATOB B IMOYKAX M JKEIYIOYHO-KHUIICIHOM
TPaKTe WIM OTHOCUTEJIBHOTO MOBBIIICHUS UX COJAEPXKaHUs MPU OOJBIINX MOTEPSIX
H+ u xnopunos (HeykpoTtumas pBota, auapes); 3) neguimra Kaaus npu OOJIBIION
[OTEpU €ro WJIW OrPaHUYEHHOIO TNOCTYIUIEHUS €ro; 4) UIUTENbHOIO U
OECKOHTPOJIBHOTO  BBEACHUS JUYPETUKOB, NPUBOISIIETO K  YCUICHHOMY
BBIBE/ICHUIO U3 OpraHu3Ma Kajius ¥ XJIOPHIOB.

[Tpu aNKanose HEJbIXaTEIbHOM BO3HUKAIOT clelyronme
naTo(U3NOIOTHIECKHEe U3MEHEHHs: 1) BBIXOJ Kallus W3 KJIETOK U MOCTYIUICHHE B
Hux H+ ¢ mnocnenyromuM —pa3BUTHEM BHYTPHKJIETOYHOTO — amumosa; 2)

YBCIMYHUBACTCA BBIACICHHA KajlWMd IIOYKaMH, Pa3sBUTHC THUIIOKAJIMCMHH C



MOCJEAYIONIMM HapylIIeHUEM pUTMa CepAla; 3) TUMOBEHTWIANUA;, 4) CMelleHue
KpUBOM JHCCOLMAIIMM BJIEBO C 3aTPyJHEHUEM OTAAUYUd KHUCJIOpOAa TKaHAM; 5)
pa3BUTHE NAPATOKCAIBHOU allUIyPUH.

Knuaudeckn amumo3 HeIbIXaTeAbHBIA  MPOSIBISETCS  TUIIOBOJIEMUCH,
TUMIOKAJTMEMHEH, TIOJIUypUeH, MBIIIEYHON CcIa00CThIO, WHOT/A BO3HUKAIOT
CyJIOpOTH BCJIeACTBUE CBsI3bIBaHUsl Ca2+ OeskaMu.

JInarHOCTUKY HEABIXaTEIbHOTO aJIkajgo3a OCYIIECTBISIOT Ha OCHOBaHUU
JTAHHBIX aHAMHEe3a, KIMHUYECKON KapTUHBI U JTa00opaTopHBIX uccienoBanuii (BE >
+3,0 MM/, HCO3- > 25 mM/a. PaCO2 > 46 mm prt. ct. pH > 7.46), BonHO-
ANIEKTPOJIUTHOTO OasilaHca (TUIMOKATUEMUS, TUTIOXJIOPEMUS ).

NutencuBHasi Tepanus OOJBHBIX C HEIBIXaTEIBHBIM aJIKaJI030M JIOJKHA
npeaycMaTpuBaTh: 1) MATOTEHETHYECKOE JICUeHHe OOJBHOTO, YCTpaHCHHUE
OPUYMHBI, BbI3BABIIECH pPAa3BUTHE aJKano3a; 2) YCTPAHEHHE HapYyLIEHUU
reMOJIMHAMUKH; 3) KOPPEKIMIO TUIIOKATUEMUH, THUIIOMOXIOPEMUH; 4) KOPPEKIUIO
TSKEJOTO JEKOMIIEHCHPOBAHHOTO ajikajio3a ¢ MCMOJIb30BAHUEM COJITHOW KHUCIOTHI
(0,05-0,1 N pacTBop BBOIAT B IIEHTPAJIbHBIC BEHBI C MaKCHMaJIbHON CKOPOCTHIO
BBeaeHus 0,25 MM umu 2,5 mut - 0,1 N pacTBop / Kr Macchl Tenla B 4, HO He OoJiee
100 MM B cytkn) unu 100-150 ma 0,9% pactBopa Xjopuaa aMMoHHS (B CYTKHU
BBOJUTH He Oojyee 250-300 MM H+ ). MoxHo Takke nmpuMeHuTh nuakapo (0,25-

0,5 r uepe3 poT), KoTOpHI crocoOcTByeT 3aaep:kke CO2 B kpoBu. g pacuera

UCIIOJIB3YIOT CIEAYIONIYIO (OpMYITy:

M xoppurupytomiero pactsopa = F * macca tena (xr) * ABEecf.

Anmao3 ApIXaTtelbHbIM BO3HWMKaeT mpu Bo3pactanun PaCO2 BcienctBue
HapyIIEHHOW ajbBeOJIIpHON BeHTWISIIUM. OH BbI3BIBAET KOMIIEHCATOPHOE
MOBBLIIIICHUE BBIPAOOTKM HATpusd OWKapOOHaTa B JSPUTPOIUTAX M  KIETKaX
MOYCYHBIX KAaHAIBIEB, YCUIMBAETCS BbljiesicHrne H+ u XJTopu10B moykamu, KpuBas

Aucconnanuvm CMCIIACTCA BIIPABO C o0JerueHneM OoTaa4r KHCJIOPOJda TKAaHAM.



Knvanyeckn NObIXaTembHBIN aIuo3 TPOSBISICTCS CHIDKCHHEM 00beMa
BeHTWISAIIMW, HAPYIICHHEM pPHUTMa IbIXaHWs, YBEIWYCHHEM YAapHOTO o0Bbema
Cepala, pacuiupeHreM TMepudeprUdecKuX COCYIOB, CHHXEHHEM  OOIIETro
nepueprUIecKoro COMPOTHUBIICHUS COCYJIOB, THIEPEMHEH KOXKHBIX IOKPOBOB U
CIIM3UCTHIX 000JI0YEK, yUallleHUEM IyJIbCa, MOBBIIIEHUEM WiIN 0e3 u3MeHeHuit AJl,
MOBBIIIEHUEM BHYTPUYEPEITHOTO JAaBICHUS.

JIMarHOCTUKY JBIXaTEIBHOTO alujo3a OCYIISCTBISIOT Ha OCHOBAHHH
JAHHBIX aHaMHE3a, KIMHUYECKOW KApTUHBI M J1a0OpaTOPHBIX WCCIICIOBAHUN
(PaCO2 > 46 mwm pr. ct., pH < 7, 35, BE KOoMIIeHCATOPHO MOXKET CHUXKATHCS HUKE
-2,3 MM/n).

NuTeHcuBHass  Tepamuss ~ OOJABHBIX € JBIXaTEIbHBIM  aIlMJI030M
npeIycMaTpHBAcT MAaTOINCHETHYECKOE JIeYeHHUEe OOJBHOT0, YCTPaHCHUE MPHUYWHEI,
BBI3BABIIICH pPa3BUTHE allM103a U PECIUPATOPHYIO MOIACPKKY HeIDPEKTUBHOTO
COOCTBEHHOT'O JIbIXaHUSI.

Ankano3 JbIXaTelbHbINH (TUIIOKAMTHUYECKUN) BO3HUKAET MPU CHIDKCHHUH
PaCO2 BcrencTBue TUNEPBEHTWISIIIUU CHOHTAHHOW (TpaBMa, reMopparudyecKui
IIOK, BO30YXJCHWE, HWCTEpHUs, TUIEPTePMHUs, IudHIE(aTHHO-KaTaO0TNISCKHMA
CUHIPOM, TIpH cTpaxe OoyibHOro, Ooysm) u uckycctBeHHod (MBJI B pexume
TUTICPBEHTUWIIAINN ).

[Ipu ankanosze ABIXaTEIBHOM KOMIIEHCATOPHO YMEHBIIACTCS IUCCOIMAIIMS
OKCUTEMOTJIO0OMHA, BO3pPACTaeT BBIICTICHUE MOYKAMHU HM30BITOYHOTO KOJHUYECTBA
OoukapboHaTa, cHukaeTcs peabcopOuus u oopazoBanue HCO3- B spuTpornurax u B
KJIETKAaX TTOYEYHBIX KaHAJbIICB.

['mmokamHUsT BBI3BIBAET BAa30KOHCTPUKIUIO TEPUPEPUIECKUX COCYOB,
COCYZIOB MO3ra M YyMEHBIICHHE MO3TOBOTO KPOBOTOKA, CMEIICHWEM KPHBOU
JUCCOIMAIINA OKCUTEMOTJIOOMHA BIIEBO C YXYAIICHHEM OTIa4d KHUCIOPOJa
TKaHSM, CHIDKAeT BHyTpuuepemHoe naBieHue, ymeHbimaeT MOK u BbI3bIBacT
TUTIOTEH3HUIO.

NuTencuBHass  Tepamuss  OOJNBHBIX € JBIXaTeIbHBIM  QJKAI030M

npeaycMarpuBacT MaTOrCHCTUYICCKOC JICUCHUC 6OJ'H>HOFO, YCTPAHCHHUC IIPHUYMNHBI,



BBI3BABIIIEH pa3BUTHUE AJIKAI03a U PECIIUPATOPHYIO KOPPEKIUIO TUIEPBEHTHIIALINU

(nepeBoa 6onbHOTO Npu UBJI B peskuiM HOPMOBEHTHUJISLINHN ).
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