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Kucnorno-ocnoBHoe cocrosinue (KOC) xpoBU U Opyrux OMOJOTMYECKUX >KMIKOCTEH -

OJIMH U3 BAXKHBIX KOMIIOHCHTOB roM€oCTa3a Opranmsma,

XapaKTEepPU3YIOIIMICS KOHLIEHTpalMed BOJAOPOAHBIX MOHOB [(H+[1, KkoTOpas 3aBUCIAT OT
COOTHOILIEHUS MEXIYy BOJAOPOIHBIMU W THUJIPOKCUIBHBIMU HOHAM, MEXIYy KHCIOTAMH U
ocHoBaHUsAMU. OHO ompenenser CTa0WIbHOCTh IPOTEKAHUS OCHOBHBIX (PU3MOJIOTHYECKUX
npoueccoB B opraHuzMe. OCHOBHbIE OMOXMMHUYECKHE PEaKLUU B KJIETKAX U B UX OKPYXEHUU
JOCTUTAIOT MAaKCMMyMa IIPU ONIPEIEICHHBIX 3HAYCHUAX AKTUBHOM pPEaKkUHH CpEJbl.

Konuenrpanusa nona

H+ H+ flonnepxuBaeTcst B oueHb y3koM auanasone (36-43 uMoub/n, B cpeaqHem 40 HMonw/n
i 0,00004 mmoste H+/1). TTpu Beixo e 3a nmpeaenst Hke 10 u Beime 100 HModts/1 mponcxouT
HeoOpaTuMasi IeHaTypanus OETKOBBIX CTPYKTYP

(dhepmMeHTOB. Buayrpuknerounas KOHIeHTpanus [ H+[ B 4 pasa BbIIIe
BHEKJIETOYHON. KOHIEHTpanuio BOJOPOAHBIX HOHOB XapakrepuzyeT pH KpoBH, KOTOpPBIN

KoJebnercs B npeaenax 7,35-7,45.

1. MEXAHU3MBI ITOAJJEP)KAHU A KOC

B nporiecce merabonmama 00paszyroTes Kucibie mpoaykTel: 1) meryane — CO2 okosro 15000
Mmodw/cyT (0,13 mmoub/kr * MmuH-1); 2) Heneryune - H+ okono 30-80 mmons (1 Mmmosb/kr* cyr-
1); 3) MosoYHast ¥ MUPOBUHOTPaAHAs (TIPU OKHUCIIEHUH YIJIEBOJIOB), cepHast, pochopHasi, MOucBast
KHCJIOTBI, aMHUHOKHCIIOTHI (TIpY OKUCIICHUHU OENKOB), -OKCHMACIIsiHAs, alleTOYKCYCHAsl, )KUPHbBIE
KHCJIOTBI, KETOKUCIIOTHI (ITPH OKHCICHHH YKHPOB).

Jlnst cBoe#t 3amMThl OT HUX U Hojiepkanus nocrostuctea KOC, opraHu3m UCHOIb3yeT
CHCTEMBI OBICTPOTO pearupoBaHusi — OyepHbIe CUCTEMbI U CHCTEMbI MEJIJICHHOTO pearupoBaHMUsI
- (PM3UOJIOTMUYECKHE CUCTEMBI, CBS3aHHBIC C JIC3MHTOKCHKAIIMEH TIPOMEKYTOUHBIX U BBIICIICHUEM
KOHEYHBIX MPOYKTOB OOMEHA.

OcHoBHBIMU Oy(epHBIMU CHCTEMaMH KPOBH sBIsiFOTCS: 1) remorioouHoBas — KHb / HHb
(35-76% OydepHoii emrocth); 2) kapoonaTnas — NaHCO3 / H2CO3
(13-35% OydepHoit emroctr); 3) OenkoBas — Boenok / Hoenok (7-10% OydepHoii emkocTn); 4)
docharnas — NaHPO4 / NaH2PO4 (1-5% OydhepHoii eMKOCTH).

OHu mnpejacTaBieHbl B BUAE C1a0OW KHCIOTBI U COJIbIO 3TOH KHUCIOTHI. OCHOBHBIMHU

6y¢)epHLIMI/I CHCTEMaMH SBIISIIOTCS: B KJIETKaX — OelKoBas H (I)OC(I)aTHa}I, BO BHECKJICTOYHOM



pOCTpaHCTBE — KapOoHaTHast. [ emorioOuHoBast OydepHas cuctema akTHBHA KaK B KJIETOYHOM,
TaK ¥ BO BHEKJIETOYHOM IPOCTPAHCTBE.

BydepHbie cucTeMbl KpOBH, MpEACTaBisis Tojbko 1/5 oOrmielr OydepHoit eMkocTH
opranusMa, pu auctpecce He MoryT noanepxuBare KOC Ha HOpMansHOM ypoBHE. [losToMy npu
uctomenun Oydepabix cucrem g nomnepxkanus KOC HauMHAIOT —aKTHBH3HPOBATHCS
(U3HOJIOTMYECKHE CUCTEMBbI MEIUICHHOTO pearupoBaHus: 1) yerkue (ymajaeHHe WM 3aJiepiKKa
C02); 2) noukwu (Beraesienne H+ nmn HCO3- | peabecop6bimss HCO3-); 3) neuensp (HeHTpamu3arwst
okucieHueM); 4) sxenynouno-kumieunbiii Tpakt — KKT (Beinenenne H+, HCO3-) u ap.

B wucropuueckom acnexte oreHky KOC ocymiecTBissid pa3IduyHBIMU CIOCOOAMU B
3aBHCUMOCTH OT MPUMEHSEMBIX TEXHUYECKHX CPE/ICTB, TEXHOJOTHIA U KOHISTIIIHHA.

CHavana ee MpoBOJMIIM C MOMOILIBI0 ypaBHeHUs ['ennepcona-I'eccenbbaxa (Henderson-

Hasselbalch):

pH = logKa + log TH2 CO3[1/ [THCO3-1=6,1 + log 25,0/1,25.= 6,1 + 1,3=7,4

rae: logKa - norapudm KOHCTaHTBHI AUCCONMALIMN YTOIBHOUM KUCIOTH mipu 380C.

3arem nparckuii yuenslii O. 3uraapa-Angepcon (Sigaard-Andersen) cdopmymupoBat
onepaTuBHBIN MeTo 1 KOHTpoJisi KOC nupKkynupytoiei KpoBM Ha OCHOBaHUHU onpenesenus pH B
npo0ax KpOBH, HACBHIIICHHBIX JBYMS KHCJIOPOJHOYTJICKHCIBIMUA cMecsiMH  (OOBIYHO €
konrenrpanueii CO2 okoso 4% u 8%) u akryaapHOTrO 3HaueHuss pH manHOro 06pasma KpoBu.

K xonmy 50-x TOIOB MpOMIEANIEro CTOJICTHS TJiaBa ICHTPAIbHOW OOJBHUYHON
naboparopun B Konenrarene 1o Actpyn (Paul Astrup) BBenl B mpakTHKY OBICTPOICHCTBYIONINE
pH-metpel dupmbl Radiometer, nomyuuBmue HazBanue Astrup MicroEguipment (Mukpomeron
Actpyna). Onpenenus Tpu BeaunuuHbl pH B 01HOM 1po0e 1 MOCTpOUB IpaduK Ha CICIHATBLHON
HOMOTpamMMe 3uraapia-AHICPCCHa, MOXHO TIOJYYUTh HWCTHHHYIO KOHIICHTPALMIO aHUOHA
ruapokapOonara (AB) B mia3Me KpOBM M MPOU3BOJHBIE MOKa3aTeNd: CyMMY Oy(hepHbIX
ocHoBanwii (BB), n30sitok ocHoBanwuii (BE), cranaapthbiii OukapooHnar (SB).

B 1954 r. amepukaHckuii ¢usuonor Puuapny Croy (R. Snow) coobumin o co3maHuu
noysiporpaguueckoro  anekTpoaa ans  mnpsmoro  usmepenus PCO2, koropelii  ObLI
ycoBeplieHcTBOBaH B 1958 r. aMepukaHCKMM aHECTE3HMOJOTOM M HWHXKeHepoMm J[KoHOM
CeBepunrxaycom (J. Severinghause). O. 3uraapa-AHgepceH paszpaboTall APYTYIO JTHHEHHYFO

HOMOT'PaMMYy, C ITOMOIIBIO KOTOpOH, nposens npsmoe onpeaenenue pH u PCO2, moxHO



onpenenuth nokazarenun KOC. B npanpHelieM, ucnosib3ys KOMIIBIOTEPHYIO TEXHUKY, MOKHO
0bU10 TIONTyunTh Moka3atenn KOC, UCKITIOYUB HE TOJIBKO SKBHJIMOPHUPOBAHNE KPOBH STAIIOHHBIMU
ra30BBIMH CMECSIMHU, HO 1 HOMOTPaMMBI.

B 1956 r. amepukanckuii omoxumuk u ¢usuonor JI.C. Knapk (L. Clark) pazpaboran
nosisiporpaduaeckuid ekrpoa ast onpeaeneHus PO2. K 1960 r. mosBmWIMCH miepBbie MPHOOPHI
JUTSI KITMHUYECKOTO MOHUTOpUHTA Ta30B KpoBu 1 KOC.

B 70-e rop1 BHEIPEHBI B TPAKTHKY ONITOTHBIC TEXHOJIOTUN U3MEPEHUS U peructpanuu pH,
PCO2 u PO2. Bricokast TOUHOCTh U3MEPEHUS U HEOOJIBIIION JUaMeTp JaTUMKa MTO3BOJIsIIa BBOJAUTH
€ro B COCYJUCTOE PYCJIO U MOoJIyyaTh HenpepbiBHYI0 HHPopmaruio o KOC.

B nauane 80-x rogos Ilutep Crroapt (P.A. Stewart) ony0aukoBaia HOBYIO KOHIEHIHIO
KOC c uznoxxenneM puU3NKO-XUMHUYECKOTO MOAX0/1a K ero ¢puznosioruu. OHa nNpearnouTUTENbHA B
COBPEMEHHOW KIIMHUYECKOW (PU3UOJIOTHH, TaK KaKk HH WU30BITOK OCHOBAHWM, HM KOHIICHTPAITUS
OukapOoHaTa B TUTa3Me KPOBH, B TOM YHCJI€ M CTAHAPTHOTO, HE BCETIa MOTYT OOBSICHUTH PUPOTY
Hapymenuii KOC y GompHOro. Konmenmusi CTroapTa T03BOJISICT BBIIBUTH MPUYMHBI MHOTHUX
pacctpoiictB KOC u 6osee parimoHaIbHO MOJ0UTH K BX yeTpaHeHnt0. COrjiacHO ATOM KOHIICTIIIHH,
BCE BOJHBIE PACTBOPHI B OpraHM3Me YeloBEeKa MPECTABIIAIOT cO00M HEUCTOIAeMbIi HCTOUYHUK
H+. B stux pactBopax[H+ omnpenensiercs auccornuanueit Boasl Ha H+ u OH- uonbl. J{aHHbII
MPOLIECC MPOUCXOAUT B COOTBETCTBUHU C 3aKOHAMU (PU3NUECKON XUMHUHU: AIIEKTPOHEUTPATIBHOCTHIO
(cymMa Bcex MOJIOKUTEIBHO 3apsKEHHBIX HOHOB paBHa CyMME OTPULIATENBHO 3apsSKEHHBIX
HMOHOB) U COXPaHEHUIO Macc (KOJMYECTBO BEIECTBA B IaHHOM PACTBOPE OCTAETCS MOCTOSIHHBIM,
€CJIM OHO He 100aBIISeTCS WM IPOU3BOIUTCS, HE YIAIISETCS WIH pa3pylIaeTcs).

B HOpMeE B m1a3me cymiecTByeT paBHoBecue mexkay karnonamu (Na+, K+, Ca++, Mg++) u
annonamiu (Cl -, HCO3-, 6enku, ocraTounbie aHuOHbI). OHO paBHO 153 MMOJIB/JT U IPEACTABICHO
B auarpamme [omOma. Ilpu uctomenun OukapOoHATHBIX Oy(depHBIX OCHOBaHHII HX MECTO
3aHMMAIOT OPTraHUYEeCKHe KHUCIOThI, B PE3ylbTaTe€ Yero CO3/JaeTCs HECOOTBETCTBUE MEXIY
kouuentpanueit Na+ u cymmoit HCO3- u Cl-. IosiBisieTcst Tak Ha3bIBaeMblii aHHOHHBIH HHTEPBAIT
(A). B Hop™me oH coctaBinseT 12.4 MMOJIB/1I.

CymHocTs noaxoaa CTioapTa 3aKII0UaeTcs B TOM, YTO B MJIa3Me BeJTMYMHA KOHIICHTPAIUH
noHoB Boaopoaa (bopmupoBanue KOC) 3aBucut ot 3-x nepeMeHHbIX BenuunH: a) PCU -pa3HuIbI
KOHIICHTpAllUU CHJIbHBIX MOHOB (MeXIy cymMMoi KoHIeHTpauuu Na+, K+, Cat++, Mg++ ¢ oaHoi
croponbl, u Cl- + makrat, ¢ gapyroii); 6) PaCO2; B) AoOm — oOmeil KOHICHTpaluu

HeauccoMupoBaHHbIX (AH+). u auccoruupoBaHHBIX (A-) caObIX KHCIOT.



Copnepxanne H+ n HCO3- mensercs numb OpU U3MEHEHUM OJHOTO U3 3THUX TPEX
nokaszateneil. [TosTomy ans Toro 4ToOBl y3HaTh, Kak OopranusM perynupyer pH, HeoO6xomumo
MPEJCTABIATH, YeM 0OYCIIOBIICH UX CIBUT.

Hanpumep, y 60JpHOTO €O CTEHO30M MPUBPATHUKA BCIEJICTBHE MOTEPH C HKETYITOYHBIM
conepxkuMbiM coisiHol  kuciothl (HCI) pa3BuBaercss rumoxiopeMHYecKHil MeTaOoIMYeCKHii
QJIKaJI03 MHOTJIAa C BBIPAXKEHHON KIMHUYECKON cuMmnToMatukoil. YBemuuenue PCU npoucxonut
BCJIEJICTBHE ITOTEPH TAKOTO CHIBLHOTO aHMOHA Kak Cl-, 6e3 3HaYMMO# OTepu CHIIBHOTO KaTHOHA.
Korna non Bogopoaa tepsiercs kak Boga (HOH), a e kak HCI-, usmenenuit 8 PCU ue Oynert, u
M03TOMY He u3MeHMTbcsa [ H+[1. [l Koppekuuu ankano3a NpeAnoYTHUTEIbHO BBEICHHE
XJIOPUCTO-BOJIOPOJIHOM KHUCIOTHI B pacTtBope. Ha ¢one ankano3a 00bllioe KOJUYECTBO KaJUs
MEPEXOIUT B KJIETKH, OCTaBJsis 3HAuMTENbHYI 4yacTh Cl- B miua3Me KpoBH, YTO MPHUBOJAUT K
3HauuTenbHOMYy cHKeHuto PCU. PactBop Punrep-nakrara Oosiee ¢usuonorunyen, yem 0,9%

NaCl, tak kax PCU ux cooTBeTCTBEHHO paBHBI 28 1 0 MIKB/JI.

2. METOIMKA 3ABOPA KPOBU IJIAI UCCIIEAOBAHMA KOC 1
XAPAKTEPU3VIOIINE EI'O [IOKA3ATEJIN

KpoBp nomxHa 3abuparbcs W3 apTepud NpU OIEHKE Tra3oo0MeHa B JIETKHX U
JOTIOTHUTEIBHO M3 BEHBI - B Cydae HaM4Msl HapYIICHUsS TPaHCIOpPTA ra3oB KpOBbIO U (WIJIM)
TKaHeBOro razooomena. Mria u mmpui ass 3a6opa KpOBH JIOJIKHBI OBbITh T€TApUHU3UPOBAHBI, HE
JOJI’KHO OBITh KOHTAKTa KPOBH € BO31yX0oM. KpoBb 1OKHBI HCCIIEIOBATh cpa3y ke mociie 3adbopa.
Ecnu 5T0 HEeBO3MOXKHO, OHA JI0JDKHA IMOMEIIATHCS B JICITHYIO BOAY U HCCIEA0BATh €€ HYKHO He

no3xe, uem uepe3 30 MuH.

s ouenku KOC yare Bcero UCMob3YIOT CIEAYIOIMINE TOKA3aTEeNH:

pH - 3T0 00paTHBIi JecATUYHBIN JOrapu@mM KOHLEHTPALUU BOJOPOAHBIX HOHOB. DTOT
[0Ka3aTelb U3MEHSETCs IpU HaJIUYUM JeKoMIeHcupoBaHHbIX HapymeHuit KOC u moxer
CBH/IETENILCTBOBATH TOJIBKO O CABHMIaX B CTOPOHY ally103a WK ayikaio3a. B Hopme pHa HaxonuTces
B npenenax 7,35-7,45; pHv - 7,32-7,42; pH BuyTpuxietrounsiii = 6,8-7,0. I'panuisl konebanuit
pHa, coBMecTumsIe ¢ xu3HbIO - 6,8-8,0.

BEecf — u30bITOK MM 1epUIUT OCHOBAaHUM, T.€. pacyeTHOe KoiauuecTBO MMoiabr HCO3-,
KOTOpO€ HEOOXOIMMO BBECTH B KaXKIbIH JUTP BHEKJIETOUHON >KMIKOCTU WJIM BBHITECHUTH U3 HEe

kucioroit ans Hopmanuzanuu KOC. Otrot komnoneHT KOC cBUiETENBCTBYET O HEABIXATEIbHBIX



HapymeHusx KOC uin 0 KOMIIEHCATOPHBIX U3MEHEHHUSX €ro MPH JbIXaTeIbHbIX PaCCTPONCTBAX.
B nopme BEecf = + 2,3 MM/n. [Ipenensl koneOaHuii, COBMECTHUMBIE C KU3HBIO, + 1 5SMM/m1.

PaCO2 (PvCO2) - npixatenbHblii koMmoHeHT KOC, cBHIETEIBCTBYET O AbIXATEIIbHBIX
HapymeHusx KOC uinm o KoMIeHcaTOPHBIX U3MEHEHUSX 3TOTO TIOKA3aTeNs MPU HEJIbIXaTeIbHbBIX
paccTpoiicTBax. B HOpMe 3TOT mokasarenb B apTepuaibHOM KpOBU COCTaBIsIET 35-45 MM pT. CT.
(4,7-6,0 xIla), mpu COBMECTHMBIX € *XH3HBIO KojeOanusmu ot 10 1o 150 mm prt. cr. (1,3 - 20,3
klla). Ymenpmenne PaCO2 menee 35 MM pT. CT. CBUJETENBCTBYET O TMIIOKAIIHUU BCIIEACTBUE
TUTICPBEHTUJISIIMY, KOTOPast MPUBOIUT K JBIXaTEIHHOMY aJIKAJI03Yy.

VBenuuenune PaCO2 Bbimie 45 MM pT. cT. HaOIOAAeTCs NMPU TMIIOBEHTWISALMM, THIEPKAITHUS
MIPUBOJUT K JBIXaTEIHLHOMY aIlU03y.

BB — koHneHTpanus ocHoBanuii Bcex OydepHsIx cuctem kposH (B Hopme — 40-60 MM/m).

SB — cTraHmapTHBIN OMKapOOHAT — KOHIICHTPAIU aHHOHA THAPOKapOoHaTa B Iiia3Me KpOBH
npu 100% HackImeHnn reMorio0rnHa TaHHOW MPOOkI KPOBU KUCIOPOa0M, Temreparype ee 380C
u Hanpsokeann CO2 B meit 40 mm pr. cr. (5.32 kPa). DTOT mOKazareiab MO3BOJISIET
maddepeHInpoBaTh AbIXaTeNbHBIC W HEAbIXaTeIbHbIe paccTpoiictBa. OH B HOpMe paBeH 20-27
(cpenn. 24) MM/m.

AB — ucrtunnsie 6ukap6onarsl, conepxxanue HCO3- B mnasme kposu (19-23 mM/m).

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

B nacrosimiee Bpems, ucxonsa u3 koHuennuu KOC Crroapta u uMess COBPEMEHHbIE
ra3oaHanu3aropbl, A 0Oojiee TOYHOTO ONpPENENCHUS NPUYUHBI M TATOreHe3a HapylleHUH
11e7Ieco00pa3HO HAPSTY C KIMHUYECKUMH JaHHBIMH OTIpeIessaTh cTeneHb n3menenus PCU, PaCO2
u AoOr.

PCU y 3nopoBsix mrofeit cocranisieT 40-42 MMOIIB/T 1 €€ MOXKHO Y3HATh IPHU YIIPOIICHHOM
pacuere: PCU= CNa+ll - CCI-M. Cumwkenne 10 30 MMOJIB/T CBUAETEIBCTBYET O Pa3BUTHH
HEJBIXaTeIbHOT0 aluao3a, a yBenuueHue Oonee 50 MMOJIB/T — O HEABIXaTEIbHOM CJIBUTE B
cTopony ankanosa. CymectByeT crporas xoppemsinus mexay PCU u BE B kpoBu manueHToB
OPUT.

KoHieHTpanms MCCOMUPOBAHHBIX CITa0bIX KHUCIOT (A-), PEICTABICHHBIX B TIa3Me

KpoBH ee Oenkamu U pocdaramu, mensiercs ¢ usmenenuem PCH, PCO2 u Ao6u.

3. HAPYIIEHUA KOC, UX ITPOOUITAKTUKA 1 KOPPEKIIUA



Paznuuaror aBa Buga Hapymenuit KOC (tabin.1): HeapIxaTenbHble (U103 WK alKkaio3 —
MATOJIOTUYECKOE COCTOSHUE MPU KOTOPOM TEPBUYHO YBEIUYHMBACTCS IEPUIIUT I H30BITOK
OCHOBAHMH, YTO MPUBOIUT K m3MeHeHMto nokaszarenss BEecf u pH B cropony aumaemun wumm
QJIIKAJIEMUH) U JIbIXaTeJbHbIe (AllM03 WU aJKajo3 C MEPBUYHBIM YBEIMUYCHUEM WJIU CHUKEHUEM
PaCO2). Tlpu mumarnoctuke Hapymennii KOC HeoOXOIMMO OIICHHMBATh CTENEHb TKECTU
PacCTpPOMCTB M KOMIIEHCATOPHBIX H3MEHECHUM.

Moryt ObITh OoJiee croxxkubie Hapymieruss KOC: ogHOHanmpaBlIeHHbIC (IBIXaTeIbHBIA U
HEJBIXaTeIbHBIM  alMA03 WM  QJKaJl03) U  pa3HOHAIpaBICHHBIE, MPOTUBOIOJIOKHbIE
(mBIXaTeNbHBIA alM03 W HEABIXaTeIbHBIA ajKajio3, MbIXaTeIbHBIN alKajlo3 U HEJbIXaTeIbHbII
aiuno3). B ux gmarHocTuke BaXkKHOE 3HAYEHHWE WMMEIOT 3HAHHWE aHaMHe3a W CYIIHOCTH
MaTOJOTHYECKOTO Tpollecca, KIMHUKA 3a0ojieBaHusi B comocTaBieHun ¢ gaHHbIMEH KOC,
BOJTHORJIEKTPOJIIUTHOTO OOMEHA U MOKa3aTeIsIMU ra3000MeHa.

[Ipodunaktuka Hapymenuii KOC Bo BpeMs aHECTe3WW M WHTEHCUBHOW Teparuu
OCYILIECTBIISIETCS MOACPKAaHUEM aJIeKBaTHOTO KpoBOOOpalieHus (001mero 1 MUKpOLUPKYISIIH)
M BEHTWIALUHU JIETKUX B peskume HopmoBeHTHsimu (FetCO2 = 4,9 — 6,4 06%), obecrieucHreM
nocrato4ynoi okcureHanuu (Sa02 = 94-100 06%), mpenynpexacHueM HapyIIeHHiH MeTaboIH3Ma.

HNutencuBHas Ttepamus 6o0ipHBIX ¢ HapymeruemM KOC nomkHa, mpexae BCero,
MpelycMaTpuBaTh YCTpaHeHUuEe (DYHKIMOHAIBHBIX M METabOJIMUYeCKUX pacCTPOMCTB Kak
MIPOSIBIIEHUI OCHOBHOTO 3a00JIEBaHMSI, YCTpAaHEHHE KPUTHYECKOTo cocTostHud. [Ipu oTcyTcTBUUM

sddekTa U THKENbIX HapyleHusx, mpoBoautcs koppekuus KOC.

Tabmuma 1
Xapaktep Hapymeanit KOC
Hapymenus KOC ITokazatenun KOC
pH PaCO2 BEecf
HenpixarensHbiin
aIu103: yMEpEHHBIH -25--32
. -5.3--7.5
BBIPAYKEHHBIN
. -7.6ul
TSKEJBIN:
7.20 40 -7.6
JEKOMITIEHCUPOBAHHBIN 791-7.29 34-98 76
YaCTUYHO
KOMIIEHCUPOBAHHBIN 7.35 20 -7.6
KOMIIEHCUPOBAHHBIN




HenpixarenpHbii ankanos:
YMEPEHHBIH +2.5-+46.5
BBIPAKCHHBIMN TAKEIIbII: +6.6 - +12
JEKOMIICHCUPOBAHHBIN
JaCTUYHO +121mu [
KOMIIEHCUPOBAHHBII 7.59 40 +12.1
KOMIICHCUPOBAHHBIN 7.53-7.49 46-50 +12.1
7.45 60 +12.1
HenpixarenpHb1i ankanos:
YMEpPEHHBII +2.5-+6.5
BBIPaKEHHBIN +6.6 - +12
TSKEIIBIN: *121nlC
3 7.59 40 +12.1
€KOMIIEHCUPOBa
ACKOMICHEHPOBAHHBIT 7.53-7.49 46-50 +12.1
YaCTUIHO
KOMIIEHCUPOBaHHBII 7.45 60 +12.1
KOMIIEHCUPOBAHHBIN
JpIxaTenpHbIN aluI03:
YMEPEHHbIN 46-50
BBIPa)KCHHBIMH 51-60
Ny 6lul
TSKEIbIN:
7.20 7.20 61
JIEKOMITEHCUPOBAHHBIN 7997 21 799-791 61
YaCTUYHO
KOMIIEHCHPOBAaHHBII 7.35 7.35 61
KOMITEHCHPOBAHHBIH
JlpIxaTenpHbIN aIKalo3:
YMEpEHHbIN 34-28
. 27-20
BBIPAYKEHHBIN
TSKEIIBIN: 19ul
7.59 -2.3 19
JEKOMIICHCHPOBAHHBIN
7.53-7.49 -2.5--5.2 19
4aCTUYHO
KOMIICHCUPOBAHHBIN 7.45 -71.5 19
KOMIIEHCUPOBAHHBIN

A1u03 HeBIXaTeNbHBIM MOKET ObITh META0OTMYECKUM, BBIACTUTENBHBIM U DK30T€HHBIM.
On xapaxtepusyercsi cHmkenneM HCO3- u Bo3pacranuem aedunura ocHoBanuit (Becf > - 2,3
MM/n). JlaHHBIN BUJT alli103a MOXKET ObITh BCIEACTBUE: 1) BRITECHEHHS (TUTpAIMK) OuKapOoHaTa
Pa3IMYHBIMU SHAOTCHHBIMH OPraHUYECKHUMH KHUCIOTaMHU, HANpUMeEp, KETOKHCIOTaMH TIpU
nuabeTe, aJKOTONM3ME WU TOJIOAAHUW, MOJIOYHOW KUCIOTOM MPH THUIMOKCHH; 2) YMEHBIICHHS

HCO3- B opranusme (nuapesi, GUCTYIbl KUIICUYHUKA U SKETYHOTO MY3bIPs, S3BEHHBIH KOJMT,



XpOHMUYECKAs MOYeUHasi HEAOCTaTOYHOCTh, IPUEM COJITHOM KUCIIOTHI U XJIOpUJa aMMOHHUS), YTO
MPUBOJMT K YMCHbIIICHHIO KaTnoHoaHHoHHOTO rpaauenta [ (Nat+ + K+) (Cl- + HCO3-) 1M k
ypoBHIO MeHee 12 MM/

(B HopMme = 20); 3) NOCTYIUICHUSI HEJICTYYUX KHUCIIBIX BEIIECTB (OTPABICHUE K30TCHHBIMH
KHACJIOTaMH: CATUIIIIATAMH, METAHOJIOM, STHUJICHTIIUKOJIEM).

[Ipu pa3BUTUU HEABIXATEIBHOTO alW03a BKIIOYAIOTCS KOMIIEHCATOPHBIE MEXaHHU3MBI.
CunbHas KUCIOTa MPH PEaKIUU ¢ OMKapOOHATOM NEpPEeXOJUT B CIAOYIO YroJIbHYIO KHCIIOTY.
VYronpHas KUCIOTa BO30YKIAET ABIXAaTENbHBIA HEHTP M MPOIYKTH €€ AUCCOLUAIMHA BBIBOISTCS
nerkumu (CO2) u noukamu (H2O). Ilpu oTCYTCTBHMHM MaToJIOTMM CO CTOPOHBI MOYEK OOIIas
skckperust H+ u cunres HCO3- moryt yBennuuthes B 10 pas.

[lo MHEHHWIO MHOTHX HCCIIENOBaTeNed, NMPU METabOJIMYECKOM aImm03e 00s3aTeTbHO
UMeeTCss aHMOHHOE HECOOTBETCTBHE, BO3HHKACT aHMOHHBIM WHTEPBAT MEXKIy KOHIEHTpaIHen

katuona Na+ u cymmoii anronoB Cl-, HCO3-. Ero mosxHo omnpenenuts 1o hopmyire:

AU = Na-+mw1 — (Cl-rur + HCO3-).

B HopMe AU (anmoHHBII nHTEpBa) paBeH 12+4 MmM/n. Tlpu HenpIxareapHOM auao3e (3a
UCKJIIOYEHHEM COJISTHOKHCIoro) AW yBennumBaeTcsi BCIEACTBUE HCHOJIb30BaHUS Oy(hepHBIX
CUCTEM KPOBU JJIsl HEUTpaIU3aIii KUCIIBIX IPOTYKTOB.

[Ipn HenmpIXxaTeNIbHOM alUI03€ Pa3BUBAIOTCS CIEAYIOLIUME NaTO(PU3UOIOTHUYECKHE
peakiuu: yBeIMYeHUEe cojlepkaHus H+ B KieTkax W pa3BUTHUE BHYTPUKIETOUYHOTO aIua03a,
KOMIICHCATOPHOM THIEPBEHTIIISIIMK, TOBBIIIEHHOE yhaaneHue H+ moukamu (nmpu pH < 7,25
peaxiusi MO4M CTAaHOBHTCS KHUCIION), yacTas pBoTa (yaaneHue H+ ¢ jxeayIouHbIM COAePKUMBIM),
CMEIlIeHHe KPUBOM IMCCOLMALIMK OKCUTeMOTJIOOMHAa BIPAaBO C OOJIETYEHHEM OTIA4M TKAHSIM
KHCTIOpO/ia, KaTabonu3M U pacraj KIETOK, BbIXo[ K+ M3 KJIeTOK M MOBBIIIEHHE €r0 B KPOBH,
aKTUBAlLlMsA CHMIIATO-3IPEHAIOBOM CHUCTEMBI M BBIOPOC KaTEXOJAMHUHOB C TOCIEAYIOIIUM
HapylieHneM (PyHKIIUU CepIeuHO-COCYAUCTON CHCTEMBI.

Knunudeckun HepIXaTeIbHBIN alli03 MOKET MPOSIBISITHCS HAPYIICHUEM T€MOIMHAMHUKHI
U MHUKPOIUPKYISIIUK, ydYalleHueM [bIXaHHUs, THUIepTepMUEH, OJNUTYpHEeH WIA aHypHUeH,
aguHaMUEH.

JInarHocTUKY HEABIXaTeIHHOTO allk/103a OCYIIECTBIISIFOT HA OCHOBAHWH TaHHBIX AaHAMHE34,
KIIMHUYECKOM KapTUHBI 1 1aboparopHeix uccneaoBanuit KOC (BE < - 2,5; AB <19, BB <40, SB

< 20, pH < 7,35). Yamie Bcero pa3BuBaeTcs MeTaOOJIMISCKUN allUI03 BCIICICTBHE HAKOTUICHUS B



OpraHu3Me INpOOYKTOB oOMeHa. Pa3nuyaroT mpu 3TOM JIaKTaT amujao3 2-X THUIOB: TUHa A
(xmaccuueckuii) y O0JIbHBIX ¢ TIOHIKEHHOH nepdy3ueil TKanel 1 BBIpaKCHHOH TMIIOKCHEH U TUIIa
B, y OOJBHBIX C BBIPAKEHHBIMH METAa0OJIMYECKUMHU HApYIICHUSMU (caxapHblii 1ualer,
MHQPEKIMOHHBIE OOJIE3HH, IMOYEYHO-TICYCHOYHAs! HEIOCTaTOYHOCTh W TMpP.) U HEKOTOPBIX
OTpaBJICHUSX (CaTUIMIATaMH, STHIICHTIIUKOJIEM, METAaHOJIOM, aHTU(PU30M H JIp.).

JlakTatr — CWJIBHBIM MOH, P HOpMaJabHOM pPH OH IOJIHOCTBIO IMCCOLUMUPOBAH, TaK Kak
Opranu3M OBICTPO €ro IMPOAYLHPYET M MOTJomaeT. Y OOJbHBIX, HAXOMSIIUXCS B KPUTHUIECKOM

COCTOSAAHHWH, YPOBCHDb THIICPJIATATEMUHN 3HAYUTCIIbHO BbIIIC, YEM YPOBCHBL allia034a.

Jlaktat MoxeT ObITh TIOBBIIIEH (O0see 2-4 MM/m), a CH+ [ HeT. To 0OBICHSAETCS TEM,
YTO MPU MHTEHCUBHOW TEpaluu K Iu1a3me J100aBsSeTcs] HE MOJIOYHAs KHCIIOTA, @ COJIb CHUJIBHOMN
KHUCJIOTBI: CUJIbHBIN KaTHOH Na+ BMECTe C CHJIbHBIM JIAKTaTHBIM aHUOHOM. JlakTaT notpebsiercs
MO/l BJIMSHUEM KIJIETOYHOro MmeTaboim3ma M ocrtarouuiicss moH Hatpus nosbimiaer PCU. Ilpu
HOPMaJIbHOM CHCTEMHOM MeTaboiu3Me CyTO4HbIH 000opoT jakrata paBeH 1500-4500 mmouib.
Bropoit mexanmsm koppekuum PCHM n Hopmanmsanum pH npu runepnakrareMuu — 3TO
nepemerieHre cuiibHOro annona Cl- u3 mia3mer kpoBu B KiIeTKH. OCHOBHBIM HCTOUYHHKOM JIAKTaTa
SIBJISIFOTCSL JIETKKE, 0COOEHHO TTPU OCTPOM JieTo9HOM noBpexkaeHuu. [1o maenuto N.P. Day u coaBT.
(1996), runepiakTaTeMus IPH CEIICHCE BO3HUKACT CKOPEE BCIIEACTBHE MOBBIIIEHHOTO a3p00HOTO
MeTa00JIM3Ma, YeM TKaHEBON TMIIOKCUU WJIU YTHETEHUs aKTUBHOCTH NMUPYBATICTUAPOT€HA3BI.

IIpu nuarHocTuke anu03a BaKHO ONPEAEIUTh MPUUYHMHY, CTEIEHb TSXKECTU MEPBUYHBIX
HapyleHUH M KOMIIEHCAaTOPHbIX H3MeHeHui. KonuuecTBeHHoe mnpeobnasanue IUPPOBBIX
3Ha4eHUH NEePBUYHBIX HAPYLUIEHUH HaJ KOMIIEHCATOPHBIMU U3MEHEHUSIMU TI03BOJISIET IPABUIIBHO
oueuuts KOC.

WHuTeHcuBHas Tepanus 00JIbHBIX C HEJIbIXaTEIbHBIM allUA030M JI0JDKHA IPEayCMaTpUBaTh
[IaTOr€HETUYECKOE JIeYeHUEe OOJIbHOTO, YCTpaHEHUE NPUYMHBI, BbI3BABLICH pa3BUTHE alK03a
(Ipu yCHEUIHOM JIEYEHUH OpPraHUYecKue KHUCIIOTHI MOCTENEHHO MeTaOOJM3UpyroTCs U (MJIN)
9KCKPETUPYIOTCS, allU/103 UCUE3ALT).

Ecnu npuunmHy He yhaercs yCTpaHWMTb, TSDKENBIM alua03 HYKHO KOPPUTHpOBAaTh
BBeJIeHHEM ocHOBaHuil: 4,2% unu 8,4 % pacTBopa HaTpus rujgpokapOonara (B 1 mi pactBopa |
MM ocHoBaHuii), win nakrara Hatpus (B 1 mu 11 % pactBopa 1 MM ocHoBanuit), miu 3,6%
pactBopa TpucamuHa, THAM (B 1 mx 3,6% pactBopa conepxurcsa 0,3 MM ocHoBanwmil). Pacuer

A03bI OCHOBAHUA TTPOU3BOJAT 10 (I)OpMYJ'ICI

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



rae: AbC - nepunur 6ydepHsix cucteM, MM OCHOBaHWIA,
F — 00beM BHEKJIETOUHOM KUAKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3Hunia Mex 1y UCTHHHBIM U HOpMaJIbHBIM 3HaueHneM BE.
He cnenyer medunut ocHOBaHMI KOPPHUTHPOBATH MOJTHOCTHIO. Eciym mpuumHa anmaosa

ompesieliecHa M MOXET OBITh KOHTPOJIMpYyeMa, TO BO BBEACHHHM OCHOBAHWUW HEPEIKO HET
HEOOXOIUMOCTH.

Cpoxk TOJTHOCTH HaTpus TUjIpokapbonara - 1-3 cyTok, a mpu go0aBiIeHUU cTabUIU3aTOpa
(0,3 mn tpunona b Ha 1 mMa ruapokapOonarta) oH yBenmumBaercs g0 30 cyr. Harpwi
ruipokapOoOHaT JeicTByeT ObICTpo. [Ipw ero mpuMEeHEHHWH CIeAyeT YYHTHIBATH YBEIUYCHHE
ob6pazoBanusi CO2 u HEOOXOAUMOCTh TIOCTATOUYHON BEHTHJISIIUMU JIETKHX, a TAK)KE BO3MOXKHOCTh
Pa3BHUTHS THIIEPOCMOJISIIEHOTO COCTOSHHUS C TOCIEAYIONUM Pa3BUTHEM CEPJICYHOCOCYIUCTOM
HEJ0CTATOYHOCTH.

[Tpu ucrob30BaHMM JITaKTaTa HATPHUS (JAKTACOJIa) IPOUCXOIUT €r0 METa00JN3M B TICUCHH
¢ 00pa3oBaHWEM TIJIMKOTCHA, TIOPTOMY IPU HAPYIICHUSX (PYHKIIMM TIEYCHW OH MPOTHBOIOKA3aH.
Kpome Toro, Bo3HHMKaeT JaKkTalUIEMHs, YTO OTPAaHMYMBAET €ro MPUMEHEHHUE MPU TKAHEBOU
TUTOKCHH.

TpucaMuH 0ka3bIBa€T BBIPAKEHHOE IUYpPETUUYECKOE ACHCTBUE, BBLAEISAETCS MOYKaMHU.
Hcnonb30BaTh €ro MOKHO TOJIBKO MPU COXPAHHOM UX QYHKIUY.

AJKano3 HelbIXaTebHBIH BO3HHKAET mpu MoBbimeHnu cootHomeHuss HCO3-/PaCO2 3a
cuer yBenmueHus HCO3-. OH MoxeT ObITh BeiencTBHe: 1) M30BITOYHOTO BBeICHUS OydhepHBIX
OCHOBAaHUN WJIM TEpeNuBaHusl OOJILIIOrO KOJIMYECTBA LUTPATHOM KPOBH (LUTpAT B IEYCHH
NpEBpaIlaeTCs B HATPHUS JIAKTaT), 2) MOBBIMICHUS 0Opa3oBaHMs OWKapOOHATOB B MOYKAX H
KEITYTOYHO-KUIIEYHOM TPAKTE HIJIM OTHOCUTEIHHOTO MOBBIIICHHUS UX COAEPIKAHMS TPU OOJBIINX
notepsx H+ u x0puioB (HeyKpoTUMas pBoTa, Auapes); 3) AeHiuTa Kaaus Ipu O0JIBIION oTepu
ero WM OTPAHMYCHHOTO MOCTYIUICHUS €ro; 4) JUTUTEIBHOTO W OECKOHTPOJILHOTO BBEICHHUS
JTMYPETUKOB, MPUBOAAIIETO K YCUIEHHOMY BBHIBEJICHHUIO U3 OPTaHU3Ma Kallis U XJIOPHIOB.

IIpn ankamo3e HEABIXaTENbHOM BO3HUKAIOT CIEAYIOIIME MaTo(U3HOIOTHUECKUe
M3MeHeHHUs: 1) BBIXOJ Kallusl U3 KIETOK M MOCTyIUIeHHe B HUX H+ ¢ mocnenyromuM pa3BUTHEM
BHYTPUKJIETOYHOTO allW03a; 2) YBEJIMYMBAETCS BBIZACICHUS KaIUsA MOYKAMH, DPa3BHUTHE
TUTNIOKAIMEMHUH C TMOCIEIYIONIUM HapYyIIeHHEeM PUTMa CepAla; 3) THMOBEHTHIIAIMS; 4) CMEIICHHE
KPUBOW JUCCOIMALIMK BJICBO C 3aTPYJHCHHUEM OTJAud KHUCJIOpOJa TKaHsAM; 5) pas3BUTHE

napa;[OKcanLHoﬁ alluAypuu.



KnuHnueckn anuao3 HenbIXaTelabHbIA MNPOSBISETCS THUIOBOJEMHEH, TMINOKAIMEMUEH,
MOJINYPUEH, MBIIIIEYHOM C1a00CThI0, MHOTAa BOZHUKAIOT CYIOPOTH BCIieACTBHE CBs3bIBaHUs Ca2+
OenKamH.

JIMarHOCTHKY HEABIXaTeIbHOTO allkajo3a OCYMIECTBISIOT HAa OCHOBAHWM JAHHBIX
aHaMHe3a, KIIMHIYECKOW KapTUHBI U TJabopaTtopHbIX uccaenoBanuii (BE > +3,0 mM/n, HCO3- >
25 mM/n. PaCO2 > 46 MM prt. cT. pH > 7.46), BOOZHOSIEKTPOIUTHOTO OanaHca (THIIOKATHEMHUS,
TUTIOXJIOPEMHST).

WNuTencuBHass  Tepamusi  OONMBHBIX € HEJOBIXaTCIBHBIM  QIKAJIO30M  JIOJDKHA
MpeycMaTpuBaTh: 1) MaToreHeTHYeCKoe JeueHrue OOJIBLHOTO0, YCTPAaHSHUE TPUYUHBI, BHI3BABIICH
pa3BHUTHE AJIKai03a; 2) yCTpaHCHHUE HAPYIICHUH TeMOJMHAMHKH; 3) KOPPEKIIHIO THIIOKATUEMHUH,
THIOTIOXJIOPEMHH; 4) KOPPEKIIUIO TSHKEIOTO ICKOMIICHCHPOBAHHOTO AJIKaa03a ¢ HCIOJIb30BaHHEM
consiHoi kueaoTs (0,05-0,1 N pacTBOp BBOAST B IICHTPaIbHbIE BEHBI C MAKCHMAIBHON CKOPOCTHIO
BBeaeHus 0,25 MM uu 2,5 mit - 0,1 N pactBop / kr Maccs Tena B 4, HO He 6osiee 100 MM B CyTKH)
i 100-150 mur 0,9% pactBopa ximopua aMMoHHS (B CYTKH BBOIUTE He Oostee 250-300 MM H+
). MoxHo Taxke nmpuMeHuTh auakap6 (0,250,5 r yepe3 poT), KOTOPBI CIOCOOCTBYET 3a/lepiKKe

CO2 B kpoBH. [[y151 pacueTa UCHOJIB3YIOT CICAYIONIYIO (GOPMYITY:

M koppurupyromero pactBopa = F * macca Tena (kr) * ABEecf.

Aunao3 apixaTelnbHbIA BO3HMKAeT Npu Bo3pactaHuu PaCO2 BciencTBue HapylmICHHOM
aNnbBEOJISIPHON BEeHTUJISAIMU. OH BBI3BIBACT KOMIICHCATOPHOE IOBBIINICHUE BBHIPAOOTKH HATPHS
OnkapOOHaTa B SPUTPOLMTAX W KJIETKAX MOYCYHBIX KaHAJIBIICB, YCHJIMBACTCS BblaeneHrue H+ u
XJIOPUOB IMOYKAMH, KPUBAsI IMCCOITUAIIMN CMEIIAECTCS BIIPABO ¢ 00JIErYeHUeM OT/Iauyu KHCIOpoaa
TKaHsIM.

KimHudeckn JbIXaTeabHBINH aIui03 NPOSBISCTCS CHIKCHHEM OO0beMa BEHTHIIIUH,
HapylIeHHMEeM pUTMa [bIXaHUS, YBEJIUYEHUEM yAapHOro oObema ceplla, pacliupeHHeM
nepudeprudeckux COCYIOB, CHIDKEHHEM OOIIero mnepuepruuecKkoro COMPOTUBICHHS COCYIOB,
rurnepeMueil KOXKHBIX TTOKPOBOB M CIIM3UCTBIX 000JI0YEK, YUalllEHUEM MYIbCa, TOBBIIICHUEM HITU
0e3 n3menenuit AJl, moBbIIEHHEM BHYTPHUUEPEITHOTO TaBJICHHUSL.

JIMarHocTUKy JpIXaTeIbHOTO alli/103a OCYLIECTBISIOT HA OCHOBAHHMM JIaHHBIX aHaAMHE3a,
KJIMHUYECKOW KapTHUHBI U TJabopaTtopHbIX uccinenaoBanuii (PaCO2 > 46 mwm pr. ct., pH <7, 35, BE

KOMIIEHCAaTOPHO MOXET CHIKAThCs HIKE -2,3 MM/m).



WNuTtencuBHas Tepanust OOJNBHBIX C  JBIXaTEJNbHBIM  alUI030M IPEIyCMaTpUBAET
[IATOT€HETUYECKOE JIeYeHUE OO0JIBHOTO, YCTPAaHEHUE IPUUYMHBI, BBI3BABLICH pa3BUTHE alua03a U
PeCTIUpaTOPHYIO MOAICPKKY HEIP(HEKTUBHOTO COOCTBEHHOTO JIBIXaHHUS.

Ankano3 [pIXaTeJbHbIA (TMHOKAIHWUYECKUH) BoO3HUKaeT npu cHuwxeHun PaCO2
BCJI/ICTBUE TUIIEPBEHTWISALIMU CIIOHTAHHON (TpaBMa, reMOpparuyeckuil IIOK, BO30YKICHHE,
UCTEpUs, TUIIEPTEPMHUSL, TUHIIE(PaTbHO-KAaTA00INYECKUI CUHAPOM, IIPH cTpaxe 00JbHOrO0, 060JIN)
u uckyccrsernHoit (MUBJI B pexxuMe runepBeHTUIISIINN ).

[Ipn  ankano3e  AbIXaTeIbHOM  KOMIIEHCATOPHO  yYMEHBUIAETCS  JIMCCOLMAIIMS
OKCUT€MOTIJIOOMHA, BO3pAcTaeT BBIJICNIEHUE MOYKaMU HM30BITOYHOrO KoJIMyecTBa OMKapOoHara,
cHMXaeTcsi peabcopbOiusi u obpazoBanue HCO3- B spurporurax ¥ B KIE€TKaX MOYCUHBIX
KaHaJIbLIEB.

'unokanHus BBI3BIBAET Ba30KOHCTPUKIMIO MEepU(EPUUECKUX COCYIOB, COCYA0B MO3ra U
YMEHbBIIIEHHE MO3TOBOT0 KPOBOTOKA, CMEIIEHUEM KPUBOM TUCCOLIMALMU OKCUTEMOTI001HA BIIEBO
C YXYIIIEHHEM OTAa4M KHUCJIOPOJA TKAHSM, CHM)KAET BHYTPUUYEPENHOE JaBJICHUE, YMEHbIIAET
MOK u BBI3BIBa€T TMMOTEH3HIO.

WNuTencuBHass Tepanusi OOJIBHBIX C  JBIXaTEeNbHBIM  ajKajlo30M IMpeaycMaTpUBaeT
MaTOreHEeTHYECKoe JieueHne 00JIbHOTO, YCTpaHEHUE IPUYUHBI, BHI3BABIIEH pa3BUTHE allkalio3a U

PECTIMPATOPHYIO KOPPEKIUIO TUIEPBEHTUIISALINH

(mepeBo 6osbHOTO TIpU IBJI B peskM HOPMOBEHTHIISIIINH).
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