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BBEJEHUE

Kucnorno-ocaoBHoe coctosiHre (KOC) kpoBu W Jpyrux OMOIOTHYECKHX
KHUJIKOCTEH - OJMH W3 BaXHBIX KOMIIOHEHTOB TI'OMEOCTa3a OpraHu3Ma,
XapaKTePU3YIOLIUICS KOHLIEHTpaluel BOJOPOAHBIX HOHOB [H+], KoTOpas 3aBUCST
OT COOTHOIICHHS MEXIY BOJOPOJHBIMH M THAPOKCUIBHBIMH HOHAM, MEXIY
KACIOTaMH W ocHoBaHusAMH. OHO ompenensier CTaOUIBHOCTh MPOTEKAHUS
OCHOBHBIX  (D)M3MOJOTMYECKHX  HpoueccoB B opraHusme.  OCHOBHbIE
OMOXMMHYECKHE PEAKIMH B KJIETKaX M B MX OKPYKEHUU IOCTUTAIOT MaKCHMyMa
IPU OMNpPEACIICHHbIX 3HAYEHUSX AaKTHUBHOW peakiuu cpenbl. KoHueHTpauus uoHa
H+ [H+] nognepsxuBaercss B o4eHb y3koM auama3one (36-43 HMoub/1, B cpeiHeM
40 uMons/a umu 0,00004 mmons H+/m). Ilpu BeIxome 3a mpeaensl Humke 10 u
Beimie 100 HMonbk/a mpoucxoauT HeoOpaTuMmasi AeHaTyparus OETKOBBIX CTPYKTYP
(GepmenToB. BHyTpukiertounas koHueHTpauus [H+] B 4 pasa Bbilie
BHEKJIETOYHOU. KoHUEHTpamuoo BOJOPOAHBIX MOHOB Xapaktepuzyer pH Kposw,

KOTOPBI Kojebyercs B peaenax 7,35-7,45.



1. MEXAHU3MBI IOAAEP)KAHNA KOC

B mpomecce Merabonm3ma o0pa3yroTcs KUCIbIE TPOAYKTHI: 1) jeryume —
CO2 oxkoo 15000 mmoms/cyT (0,13 mmonb/kr * mun-1); 2) Henetyuue - H+ okoo
30-80 mmomp (1 mmonb/kr* cyr-1); 3) Moj04YHAas W NHPOBHHOIpagHas (MpH
OKHUCJICHUU YTJIEBOJOB), CepHas, ¢docdopHasi, MOUYeBast KUCIOTHl, aMHHOKHCIOTHI
(mpu okucieHun OenKoB), [-OKcMMacisHasl, aleTOyKCYCHasi, KUPHBIC KHCIOTHI,
KETOKHUCIIOTHI (TP OKHMCJICHUH JKUPOB).

Jlnst cBoelt 3ammThl OT HUX M moanepxkanus mocrossactBa KOC, opranmsm
UCIOJIb3YET CHCTEMBI OBICTPOrO pearupoBaHusi — Oy(pepHbIE CUCTEMBI U CHCTEMBI
MEIJICHHOTO pearnupoBaHus - (PUIUOJOTUYCCKHE CHUCTEMBI, CBSI3aHHBIC C
JC3UHTOKCUKAIIUEH TMPOMEKYTOYHBIX W BBIICICHHEM KOHCYHBIX IIPOJYKTOB
oOMeHa.

OCHOBHBIMH OY(EpHBIMU CHCTEMaMHU KPOBH SABJISIOTCA: 1) reMoriioOnHOBas
— KHb / HHDb (35-76% 6ydepnoit emxocTn); 2) kapbonatHas — NaHCO3 / H2CO3
(13-35% Oydepnoit emkocTH); 3) 6enkoBas — Boenok / Hoenok (7-10% Oydeproit
emkoctn); 4) pocharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMKOCTH).

OHu mnpencTaBiieHbl B BHUJAE CIa0OW KHUCIOTHI U COJBIO DITOM KHUCJIOTHI.
OcHOoBHBIMU Oy(pepHBIMH CHCTEMaMM SBISIOTCS. B KJIETKax — OenkoBas W
¢docdaTHas, BO BHEKJIIETOYHOM IPOCTPAHCTBE — KapOoHaTHas. ['emorimoOuHOBas
OydpepHass cucTeMa aKTHBHA Kak B KJICTOYHOM, TaK M BO BHECKJICTOYHOM
IPOCTPAHCTBE.

BydepHbie cucTeMbl KpoBH, mpeacTaBisis Tonbko 1/5 obmedt OydepHoit
€MKOCTH OpraHusma, Ipu Jucrtpecce He Moryt mnoxanepxkuBatb KOC Ha
HOpMaJbHOM ypoBHe. I[lo3ToMy TIpH WCTOIIEHUH Oy(epHBIX CHCTEM s
nogaepxkannss KOC HauyWHAIOT aKTUBU3UPOBATHCS (PH3MOJIOTHUSCKUE CHCTEMBI
MeJJIcHHOTO pearupoBanus. 1) nerkue (ynamenue win 3aaepikka CO2); 2) modku
(Bermenenne H+ wim HCO3- | peabcopbimss HCO3-); 3) neuenpb (HeHTpanu3arius
okucienuem); 4) xenymouno-kuineddbiii Tpakt — KKT (Beigenenne H+, HCO3-)

u 1p.



B wucroprnueckom acnekre ouneHky KOC ocymecTBiasian pa3inyHbIMU
crnoco0aMu B 3aBUCUMOCTU OT NMPUMEHAEMBIX TEXHUYECKUX CPEICTB, TEXHOJIOTH
Y KOHLICTILIHM.

CHavasia ee mpoBOJWJIM ¢ MOMOLIBIO ypaBHeHHA [ 'eHnepcona-I'eccenpbaxa

(Henderson-Hasselbalch):

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

rae: logKa - morapupm KOHCTaHTBI JTUCCOIMALIMU YTOJBHOW KHCJIOTHI MPH
380C.

3atem jgarckuii  yuyenblit O. 3uraapa-Anzgepcon (Sigaard-Andersen)
chopMynupoBan oneparuBHbld MeToa KoHTpodss KOC nupkynupyroiieid KpoBu Ha
ocHOBaHMHU ompezeneHus pH B nmpobax KpoBH, HACHIIMIEHHBIX ABYMS KHCIOPOJHO-
YIIIEKUCIIBIMA cMecsiMi (00bIuHO ¢ KoHIeHTparedr CO2 okono 4% u 8%) u
aKTyajapbHOTO 3HadeHus pH nanHoro obpasia KpoBH.

K «konmy 50-Xx TOZOB MpOIIEANIETO CTOJETHS TJaBa ICHTPAIbHOM
OonpHuuHOW jabopatopun B Komenrarene Ilom Actpyn (Paul Astrup) BBen B
NpaKTUKy ObicTpozeicTByone pH-metpel ¢upmbl Radiometer, monyuuBiine
Ha3Banue Astrup MicroEguipment (mukpomerox Actpyna). OnpenenuB Tpu
BennuuHbl pH B oHO#M mpoOe U mocTpouB rpaduk Ha CHEIUATBHON HOMOTPaMMe
3uraapaa-AHJepceHa, MOXHO TOJIYYMTh WCTUHHYIO KOHIEHTpAlMI0 aHHOHA
ruapokapOoonara (AB) B miuasMe KpoBHM M TPOU3BOJHBIC IOKA3aTEIH: CYMMY
Oydepubix ocHoBanuii (BB), wu30biTok ocHoBanmii (BE), crammapTHBbIi
oukapbonart (SB).

B 1954 r. amepukanckuii ¢usuonor Puuapn Cuoy (R. Snow) coobumm o
CO3/IaHMM ToJIIporpaduyeckoro siekTpojga ans mnpsMoro usmepenus PCO2,
KOTOPBI OB ycoBepuIeHCTBOBaH B 1958 r. amMepuKaHCKMM aHECTE3UOJIOTOM U
umkeHepom J[rxonom Cesepunrxaycom (J. Severinghause). O. 3uraapa-AHaepceH

pa3paboTan Apyryro JHHEWHYI0O HOMOTIPaMMy, C IMOMOIIBIO KOTOPOW, MpOBEIs



npsimoe omnpeaenenne pH u PCO2, moxHo onpenenuts nokasarean KOC. B
JaJIbHEHUIIEM, HCIOIb3ysl KOMIBIOTEPHYIO TEXHHKY, MOXHO OBLJIO MOJYYHUTb
nokazatenu KOC, uCKITIOYUB HE TOJIBKO 3KBUIMOPUPOBAHHE KPOBU ATAIOHHBIMU
ra3oBbIMU CMECSAMH, HO 1 HOMOTPAMMBI.

B 1956 r. amepukanckuii 6uoxumuk u ¢usuonor JI.C. Kmapk (L. Clark)
paspabotan momsporpadgudeckuii anexTpon mias onpeneneHus PO2. K 1960 r.
NOSBIJIUCH TEpBble MPUOOPHI A KIMHUYECKOTO MOHUTOPHHIA Tra3oB KPOBU U
KOC.

B 70-e ronbl BHEOpEHBI B MPAKTUKY ONTOAHBIC TEXHOJOTHU U3MEPEHUs U
peructpanuu pH, PCO2 u PO2. Bpicokasg TOYHOCTh U3MEpPEHUS U HEOOIBIION
IUMaMeTp JaT4MKa I03BOJSUIA BBOJWUTH €r0 B COCYJIUCTOE PYyCIO W IOJIYyYaTh
HenpepriBHYI0 HHPpopManuo o KOC.

B nauvane 80-x romor Ilutep Crioapt (P.A. Stewart) onyOnmuKoBaa HOBYIO
koHuenuuioo KOC ¢ wusnoxeHueM (QU3MKO-XMMHUYECKOTO IMOAXO0Ja K €ro
¢uznonoruu. OHa MpeANoOYTUTENbHA B COBPEMEHHOW KIMHMYECKOH (PU3HOJIOTHUH,
TaK KaK HU M30BITOK OCHOBaHM, HM KOHLIEHTpalus OUKapOOHaTa B IJIa3Me KPOBH,
B TOM YHCJI€ M CTaHJAPTHOrO, HE BCErJa MOTYT OOBSCHUTH MPUPOJY HapyILIEHUMN
KOC y OonbnHoro. Konnenmuss CtroapTra MO3BOJISET BBIIBUTH NPUYMHBI MHOTHX
pacctpoiicte KOC u 6Gonee paioHaabHO MOJOWTH K UX ycTpaHeHuio. CorjiacHo
3TOW KOHIEMIMHM, BCE BOJIHBIE PACTBOPHI B OpPraHU3ME YEIOBEKA IMPEACTABIISIOT
coboil Heucromaembli ucrtounuk H+. B atux pactBopax [H+] ompenensiercs
nuccounanuend BoAasl Ha H+ u OH- wonHbl. [laHHBIM mpolecc NPOUCXOAUT B
COOTBETCTBHHU C 3aKOHAMH (PU3UYECKON XUMUH: DIIEKTPOHCUTPATBHOCThIO (CymMMa
BCEX TMOJOXKUTEIBHO 3apsDKEHHBIX HOHOB paBHA CyMME  OTPULATENIBHO
3apSOKCHHBIX HMOHOB) M COXpPAHEHUI0 Macc (KOJMYECTBO BEIIECTBA B JaHHOM
pacTBOpe OCTAeTCsl MOCTOSTHHBIM, €CJIM OHO HE J00aBJIseTCs WM MPOU3BOJIUTCS, HE
yIQISETCS WIH Pa3pyliaeTcs).

B HOpMe B ma3me cyiecTByeT paBHOBecue Mmexay katuonamu (Na+, K+,
Cat+, Mg++) u anumonamu (Cl -, HCO3-, Genku, ocraTouHble aHUOHBI). OHO

paBHOo 153 mmonws/1 u mpencraBieHo B auarpamme [ambna. [lpu ucromenun



OukapOOHATHBIX Oy(QEpHBIX OCHOBAHWH MX MECTO 3aHUMAIOT OpPTaHUYECKHUE
KHCJIOTBI, B PE3yJIbTaTE YEro CO3/1a€TCSI HECOOTBETCTBUE MEXAY KOHIICHTpAIUei
Na+ u cymmoit HCO3- u Cl-. ITosiBisieTcst Tak Ha3pIBaeMblii aHHOHHBIA WHTEPBAI
(AN). B Hopme oH cocraBisieT 12.4 MmmoJb/.

CymHocTs moaxoaa CTroapTa 3akJII0YaeTcs B TOM, YTO B IUIa3ME€ BEJTUYHMHA
KOHIICHTpanuu HWOoHOB Bojopona (popmupoBanme KOC) 3aBucutr or 3-X
nepeMeHHBIX BenuuuH: a) PCU -pa3HUIBI KOHIICHTPAIIMH CHUIIBHBIX HOHOB (MEKIY
cymmoii kounenrpanuu Na+, K+, Ca++, Mg++ ¢ oxnoit ctoponsl, u Cl- + nakrar,
¢ npyroi); 6) PaCO2; B) AoOmny — oOmiedl KOHICHTPAIIMK HEIUCCOIMMPOBAHHBIX
(AH+). u quccoruupoBaHHbIX (A-) c1a0bIX KHCIIOT.

Conepxxanune H+ u HCO3- mensieTcs nuiib Ipy U3MEHEHUU OJTHOTO U3 3THX
Tpex nokasarenei. [loatomy ayisg TOoro 4ToObl y3HATh, KaK OPTaHU3M PETYJIHUPYET
pH, HE0OX0OAMMO MPEACTABIATH, YEM O0YCIIOBJIEH UX CIBUT.

Hampumep, y 00IBHOTO CO CTEHO30M MpUBpPaTHUKA BCIEJCTBHE MOTEPHU C
KEIyAOYHbIM  cojepxuMbiM  consitHod  kucimotel  (HCI)  pasBuBaetcs
TUMOXJIOPEMUUECKUNA ~ METaOOJMMYECKUI — allkajio3 HHOT/IA C  BBIPAKECHHOU
KJIMHUYECKOW cuMmnToMaTtukoi. YBenuuenue PCU npoucxoaut BCIEICTBUE
MOTEPH TAaKOro CuibHOro aHuoHa kak Cl-, 0e3 3HAYMMOW TOTEPH CHIBHOIO
katnoHa. Korjma won Bomopoma tepsercs kak Boga (HOH), a we xak HCI-,
m3menennii B PCU ne Oynet, u moatomy He uzMmeHuthesa [H+]. g koppekuuu
ajKanao3a MPEeANOYTUTEIbHO BBEICHHE XJOPHUCTO-BOJOPOJHOM  KHCIOTHI B
pactBope. Ha ¢done ankanoza Gonbliioe KOJUYECTBO Kalusi MEPEXOJHUT B KIETKH,
ocTaBisisl 3HauMTeAbHY0 Yacth Cl- B 1u1asme KpoBH, 4YTO TPHBOAMWT K
3HauuTenbHOMY cHIbkeHHi0 PCU. PactBop Punrep-nakrarta 6osiee ¢pusznonoruyes,

gem 0,9% NaCl, Tak kak PCU ux coorBeTcTBeHHO paBHBI 28 1 0 MIKB/II.



2. METOIUKA 3ABOPA KPOBU [JIs UCCIEAOBAHUA KOC U
XAPAKTEPU3VYIOIIUE EI'O ITOKA3ATEJIN

KpoBb momkHa 3a0upaThCsl U3 apTEpPUH TIPH OIIEHKE Ta3000MEHA B JIETKUX U
JOTIOTHUTEILHO M3 BEHBI - B Cllydae HAJIMYUS HAPYIICHUS TpPaHCIOpPTa Ta3oB
KpOBbIO M (WJIHM) TKaHeBOro razooOMeHa. Mrima w mmpuiy ais 3abopa KpOBU
JOJOKHBI OBITh TEMAPUHU3UPOBAHBI, HE IOJDKHO OBITh KOHTAaKTa KPOBH C BO3IYXOM.
KpoBb m0JKHBI HCClIe0BaTh cpa3y ke mocie 3abopa. Eciu 3T0 HEBO3MOXKHO, OHA
J0JIKHA TIOMENIAThCsl B JICASHYIO BOAY U UCCIEAOBaTh €€ HYKHO HE MO3KE, YeM
yepe3 30 MUH.

s ouenkn KOC yamie Bcero UCnoJib3yroT CIEAYIOIINE MTOKA3ATEIIN !

pH - 3T0 00paTHBI AecATHYHBIA JOrapu(M KOHUEHTPALMH BOJOPOIHBIX
MOHOB. OTOT IIOKa3aTellb M3MEHSAETCS TMpPU HAIWYUM JIEKOMIIEHCUPOBAHHBIX
HapymeHnii KOC m MOXKeT CBHAETENbCTBOBATH TOJBKO O CIABHrax B CTOPOHY
anuao03a Wiau ankanosa. B Hopme pHa Haxomutcs B mpenenax 7,35-7,45; pHv -
7,32-7,42; pH BHyTpukierounsii = 6,8-7,0. I'panuner konebanuit pHa,
COBMECTHUMEIE C KU3HEIO - 6,8-8,0.

BEecf — u30bITOK win aeduuT OCHOBaHHH, T.€. PACYCTHOE KOJIUYECTBO
mMontb HCO3-, xoTopoe HE0O0XOIMMO BBECTH B KaXKIbIH JIUTP BHEKJICTOYHOM
KUJKOCTH WM BBITECHUTh W3 Hee KuciaoTol mis HopMmanuzanuu KOC. Otor
komnoHeHT KOC cBumerenbCTByeT 0 HeabixarelbHbiX HapymeHusx KOC wmm o
KOMIICHCATOPHBIX M3MEHEHUSIX €ro IMpH AbIXaTeJbHBIX paccTpoiicTBax. B Hopme
BEecf = + 2,3 mM/n. Ilpeaens! konebaHuii, COBMECTHMBIE C KHU3HBIO, £ 15MM/I1.

PaCO2 (PvCO2) - napixatenbHblii koMmoHeHT KOC, CBUAETENBCTBYET O
neixatenbHbIX HapymeHusx KOC uam 0 KOMIIEHCATOPHBIX HM3MEHEHHUSX 3TOrO
MoKa3aTesis MpU HEAbIXaTeJbHBIX pAacCTpoiicTBaX. B HopMe A3TOT Mokasarenb B
apTepuanbHOi KpoBH cocrtaBiser 35-45 mm  pr. cr. (4,7-6,0 kIla), npum
COBMECTUMBIX ¢ *kH3HBIO KosneObanusmu oT 10 g0 150 mm pr. cr. (1,3 - 20,3 kITa).
VYmenbmienne PaCO2 menee 35 MM pT. CT. CBUAETEIbCTBYET O THUIOKAIHUU

BCJICACTBUC THIICPBCHTUIIAONHN, KOTOPaA HPHUBOAUT K AbIXAaTCIbHOMY aJIKaJIO3y.



VBennuenne PaCO2 Beime 45 MM pT. CT. HAaOMIOAAETCS MpPU TUIOBEHTUIIALINY,
THIEPKAITHAS IPUBOIUT K JABIXaTEILHOMY aIiI103y.

BB — koHIIeHTpalus OCHOBaHUI BceX OyQepHBIX CHCTEM KPOBHU (B HOpME —
40-60 MM/n).

SB — cranaapTHbIil OMKapOOHAT — KOHIEHTpPAIKs aHUOHA TUApOKapOoHaTa B
mwiazmMe kpoBu mpu 100% HachelllieHUHW TeMOrjo0WHAa JaHHOW TPOOBI KPOBHU
kuciopoaoM, temneparype ee 380C u Hanpspxkerun CO2 B Hert 40 mm prt. cT. (5.32
kPa). DToT moKaszaTenb MO3BONIACT U PEPEHIMPOBATH JBIXATEIbHBIC |
HeJbIXaTeNIbHbIC paccTpoiicTBa. OH B HOpMe paBeH 20-27 (cpenn. 24) MM/m.

AB — uctunnslie 6ukapooHathl, cogepxkanre HCO3- B mna3zme kposu (19-23
MM/n).

TCO2 — o6mas yrinekucinora kposu (10,5-13,0 MM/m).

B nacrosmee Bpems, ucxoas wu3 koHueniuu KOC Crioapra u umed
COBPEMEHHBIE Ta30aHATU3ATOPhI, NJsi 0oJiee TOYHOTO OMpPENENCHUS MPUUUHBI U
naToreHe3a HapyLICHUHM 1eIecoo0pa3Ho HapsAy C KIMHUYECKHUMH JIaHHBIMU
onpenensaTh crenenb u3Menenus PCHU, PaCO2 u AoOur.

PCU y 3nopoBeix mioaeit coctaBisier 40-42 MMonb/1 B €e MOKHO y3HATh
npu ympomienHoM pacuere: PCU= [Na+] - [Cl-]. Camxenue mo 30 mMMoib/n
CBUJICTEIHCTBYET O PAa3BUTHHU HEABIXATEIBHOTO aluo3a, a ypenuueHue ooiee S50
MMOJIB/TT — O HEABIXaTeIbHOM CIBHUIE B CTOPOHY ajkano3a. CyIiecTByeT CTporas
koppensuus mexay PCU u BE B kpoBu mauuentoB OPUT.

KoHneHTpanus TucconMUpoOBaHHBIX CIa0bIX KUCIOT (A-), MpeICcTaBICHHBIX
B M1a3Me KpoBu ee Oenkamu U pocharamu, mensiercs ¢ usmenennem PCU, PCO2

u AoOr.

3. HAPYIIEHMA KOC, UX [TPOOUITAKTUKA U KOPPEKIIMA

Paznmuyaror nBa Buna Hapymenuit KOC (ta6n.l): HenpixatenbHbIe (arumo3
WIM  ajKaJo3 — TaTOJOTMYECKOe COCTOSHUE TMpPH KOTOPOM  MEPBUYHO

YBCIIMIUBACTCA I[GCI)I/II_II/IT WA U30BITOK OCHOBaHHﬁ, 4TO IPUBOAUT K U3MCHCHHIO



nokaszatenss BEecf u pH B cropony arnumeMun WM ajkaleMUW) U JAbIXaTeIbHbIC
(ammmo3 WM ajKano3 ¢ MEePBUYHBIM yBeNW4YeHUueM i cHmkeHuem PaCO2). [pu
nuarHoctuke HapymeHuit KOC HeoO0XoauMo OlEHUBaTh CTENEHb TSKECTH
pPacCTpPOUCTB U KOMITIEHCATOPHBIX U3MEHEHHIA.

MoryTt ObiTh Oonee cinoxuble Hapymenus KOC: omHoHamnpaBieHHBIE
(mpIXaTebHBIA M HEIBIXaTSIBHBIM allHM03 WM alKallo3) W pa3HOHAINPaBJICHHEIC,
NPOTHBOIIOJIOKHBIC  (IBIXaTeNBHBIA  alua03 M HEJIbIXaTCIbHBIA  allKajo3,
JBIXaTeNbHBIN allkajgo3 M HEeAbIXaTeNbHbIM anuno3). B MX JHarHOCTHKE BajKHOE
3HaYEHUE HUMEIOT 3HAHME aHAMHE3a M CYIIHOCTH MaTOJIOTMYECKOro Mpolecca,
KIMHUKA 3a0oiieBaHugd B comocrtaBiienun ¢ gagueiMu  KOC,  BogHO-
AIIEKTPOJIUTHOTO OOMEHA U MOKa3aTeIsIMU ra3000MeHa.

[MIpodunaktuka Hapymenuit KOC Bo BpeMsi aHecTe3UM M HMHTEHCUBHOMU
TEpanmuu OCYIIECTBIIICTCA  MOAJEP)KAHMEM  AJEKBATHOTO  KPOBOOOpAIlEHUS
(oOmiero ¥ MHUKPOLMPKYJISIIIMHA) M BEHTWIALMH  JIETKKX B PEKUME
HopmoBeHTWw I (FetCO2 = 4,9 — 6,4 00%), oOecnieueHueM JOCTATOYHOMN
okcureHanmu  (Sa02 = 94-100 00%), mnpegynpexaeHUEM —HAPYIICHUN
MeTaboIr3Ma.

WNnTtencuBHas tepanus OosibHbIX ¢ HapymieHuemM KOC nomkHa, mpexne
BCEro, MpeaycMaTpUBaTh YyCTpaHEHUE (QYHKIMOHAIBHBIX M METa0O0IUYECKUX
paccTpoiicTB ~ Kak  MpOSIBICHHH  OCHOBHOrO  3a00JieBaHUsA,  YCTpaHEHHE
KpUTHYECKOro cocTostHus. [Ipu oTcyTcTBUU 3ddeKkTa U TAKEIBIX HAPYIICHUAX,

nposoautes koppekus KOC.



Tabmauua 1

Xapaxkrep Hapymenuid KOC

Hapymenus KOC IToxazatenun KOC

pH PaCO2 BEecf
HenpixarenpHblii anua03:
YMEpEeHHBII -25--52
BBIPa)KCHHBIN -5.3--75
TSOKCITBIN: -7.6u
JICKOMIICHCUP OBAHHbBI I 7.20 40 < -1.6
YaCTUYHO KOMIIEHCUPOBAHHBIN 7.21-7.29 34-28 -7.6
KOMTIEHCUP OBAaHHBIH 7.35 20 -7.6
HenpixaTenpHblil ankanos:
YMEpEeHHBIH +2.5-46.5
BBIPaKCHHBIN +6.6 - +12
TSKETbIU: +12.1u
JIEKOMIICHCHPOBaHHBIN 7.59 40 >+12.1
YaCTUYHO KOMIICHCHUPOBAHHBIN 7.53-7.49 46-50 +12.1
KOMITEHCHUP OBaHHBI I 7.45 60 +12.1
HenpixaTenpHblil ankanos:
YMEpEeHHBII +2.5-46.5
BBIPa)KCHHBIN +6.6 - +12
TSDKENBIU: +12.1u
JEKOMIICHCHPOBaHHBIN 7.59 40 >+12.1
YaCTUYHO KOMIICHCHPOBAHHBIN 7.53-7.49 46-50 +12.1
KOMITEHCHUP OBaHHBI I 7.45 60 +12.1
JbrxaTenbHbIA alui03:
YMEpEeHHBIH 46-50
BBIPAXXCHHBIN 51-60
TSKCITBI: 61 u
JIEKOMTIEHCHP OBAaHHBIN 7.20 7.20 > 61
YACTUYHO KOMIICHCHPOBAHHBIN 7.29-7.21 7.29-7.21 61
KOMITEHCUP OBaHHBII 7.35 7.35 61
JpIxaTenbHbIN aaKanos:
YMEPEHHBIN 34-28
BBIPaKEHHBIN 27-20
TSDKEIBIN: 19u
JICKOMITCHCHPOBaHHBIN 7.59 -2.3 <19
YaCTUYHO KOMIICHCHUPOBAHHBIN 7.53-7.49 -25--52 19
KOMITCHCHP OBAHHBIH 7.45 -7.5 19




A1n03 HEABIXATEIbHBIN MOXKET OBITh METa0OIMYECKUM, BBIJCTUTEIHLHBIM U
sk3oreHHbIM. OH Xapaktepusyetcs cHmkeHueM HCO3- u Bo3pacrtanueMm neduimra
ocHoBauuii (Becf > - 2,3 MM/i1). JlaHHBIN BUJ anua03a MOXKET OBITh BCICACTBHE:
1) BeiTecHeHus  (TuTpanuu) OWkapOoHAaTa  Pa3IUYHBIMH  HJOTCHHBIMHU
OPraHMYECKMMM  KUCJIOTaMU, HalpuMep, KETOKUCIOTaMu TMpu  auabere,
AKOTONIM3ME WJIM TOJIOJIaHUHM, MOJIOYHOM KHUCIOTOW TP THIIOKCHH; 2)
ymenbinenuss HCO3- B opranusme (auapes, (GUCTYIbl KHIICUYHUKA M HKETUHOTO
My3bIpsi, S3BEHHBIA KOJIUT, XPOHUYECKAash TIOYeYHas HEIOCTaTOYHOCTh, IPUEM
COJITHOW KUCJIOTBI M XJIOpHJa aMMOHWS), YTO MPUBOJUT K YMCHBIICHUIO KaTHOHO-
aanonHoro rpaauenta [(Na+ + K +) _ (Cl- + HCO3-)] k ypoBHI0O MeHee 12 MM/n
(8 Hopme = 20); 3) MOCTYIUICHHS HEIETYYHMX KHCIBIX BEIIECTB (OTpaBIICHUEC
9K30T€HHBIMH KHCJIOTAMH: CAJIUIJIATAMU, METAHOJIOM, STHJICHTIIMKOJIEM).

[Ipu pa3BUTHM HEIBIXATEIBHOIO alK03a BKIIOYAIOTCS KOMIIEHCATOPHBIC
MexaHm3Mbl. CHbHAs KHCJIOTa TPU PEaKIUuu ¢ OmKapOOHATOM TIEPEeXOJUT B
ci1a0yro yrojibHYI KHCIOTY. YTOJbHasl KUCIOTa BO30YXKIAET AbIXaTeNbHbIN IEHTP
U MPOJYKTHI ee auccoruanuu BeiBoaaTcs Jerkumu (CO2) u moukamu (H20). Ilpu
OTCYTCTBHH TATOJIOTHH CO CTOPOHBI MOYeK 001Ias skckpenus H+ u cuares HCO3-
MoryT yBenauunuthbes B 10 pas.

[Io MHEHWI0O MHOTHX HWCCIEIOBaTeNeld, MpU METa0OIMYECKOM aIluI03¢e
00s13aTeIbHO UMEETCS AaHMOHHOE HECOOTBETCTBUE, BO3HUKAET aHMOHHBIN MHTEPBAI
MEKIy KoHIeHTpanuei katnona Na+ u cymmoii annonoB Cl-, HCO3-. Ero moxHO

OIpeAeNuTh 1o popmyie:

AU = Na+m1 — (Cl-rur + HCO3-).

B Hopme AW (anwoHHBIA wHTepBan) paBeH 1244 wmM/n. Ilpu
HeJIbIXaTeIbHOM anuao3e (3a MCKIII0YEHHEeM ColstHOKucioro) AW yBennumBaeTcs
BCJICZICTBUE WCIIONBb30BaHUs OyQepHBIX CHCTEM KpOBU IS HEHTpanu3aiuu

KHCIIBIX MIPOAYKTOB.



[Tpu HE/IbIXaTeIbHOM anua03e pa3BUBAIOTCS CIIeAYIOIIHE
naTo(U3NOIIOTUYECKUE DPEAaKIMK: YBEIHUEHUEe cojepxkaHus H+ B kietkax u
pa3BUTHE BHYTPUKIETOYHOIO alKj03a, KOMIICHCATOPHOW THIIEPBEHTUIISIUH,
noBbIeHHOe yaanenue H+ moukamu (mpu pH < 7,25 peakiust MOYd CTAaHOBUTCS
KHCJIOK), JacTtas pBota (ymaneHwe H+ ¢ skeayJoYHBIM COACPKHMBIM), CMEIICHUES
KPUBOM NHCCOIMAIIMM OKCUTeMOTJIO0MHA BMPABO C OOJETYEHUEM OTIA4YM TKAHIM
KHCJIOPOAa, KaTaboJn3M | pacmhaj KIeTOK, Bbixoa K+ 13 KIeTOK U MOBBIIEHUE €TO
B KPOBH, aKTUBAIUsl CUMIIATO-aIpEHAJIOBON CHUCTEMBI M BBHIOPOC KAaTEXOJIAMUHOB C
NOCTEAYIOIUM HapylIeHuEM QYHKIIUU CEPI€YHO-COCYAUCTON CUCTEMBI.

Knuanueckn HeAbIXaTeNbHBIM anuo3 MOXKET MPOSBISATHCS HAPYyIICHHEM
reMOJMHAMUKA M MHUKPOUMPKYJISIHNHA, YYallleHUEeM JIbIXaHUs, THUIEpTepMUcH,
OJINTYpHUEW W aHYPHUEH, aAMHAMUEH.

JIMarHOCTUKY HEABIXaTENbHOTO alK03a OCYIIECTBISIIOT HAa OCHOBAaHUU
JaHHBIX aHaMHe3a, KIMHUYEeCKOW KapTUHBI M jnabopaTopHbIXx ucciaepoBanuii KOC
(BE < -2,5; AB < 19, BB < 40, SB < 20, pH < 7,35). Yame Bcero pa3BuBaeTcs
MeTa0OJMYECKUI aluA03 BCIEACTBUE HAKOIUIEHUS B OpraHu3Me IpOAYKTOB
oOMeHa. Pa3muuaroT mpu 3TOM JaKTaT alua03 2-X THIOB: TUHa A (KJIaCCHUYCCKHiT)
y OOJNBHBIX C MOHMKEHHON nep(y3ueil TKaHel W BBIPAXKEHHON TMIIOKCHEW W TUIa
B, y OOJbHBIX C BBIPAKEHHBIMH META0OJMYCCKUMH HapYIICHUAMHU (CaxapHbIH
nuabet, MHOEKIMOHHBIE 0O0JIC3HH, TIOYCYHO-TICYCHOYHAsI HEJOCTATOYHOCTh W TIp.)
U HEKOTOPBIX OTpPaBICHUAX (CaIMIUIATAMH, OSTWICHTJIHKOJIEM, METaHOJIOM,
aHTU(PU30M H JP.).

JlakTaT — CHJIBHBIM MWOH, IpU HOpMamTbHOM pH OH HOJHOCTBEIO
AWCCOIMMPOBAH, TaK KaK OpPraHu3M OBICTPO €ro MPOAYIHPYET M TOTJIomaeT. Y
OOJIbHBIX, HAXOAAIIUXCS B KPUTUYECKOM COCTOSIHUH, YPOBEHb T'HIIEpIaTaTeMUH
3HAYUTEIBHO BHIIIE, YEM YPOBEHb allU03a.

JlaktaT MoeT ObITh ToOBbINIEH (Oosnee 2-4 mMM/m), a [H+] Her. Dto
OOBSICHSETCS TEM, YTO TPW HMHTEHCHBHOW Tepamuu K IUia3Me J00aBisSeTCs He
MOJIOYHAsA KHCJIOTa, a COJb CHJIBHOW KHCJIOTBHI. CHJIBHBIM KaThoH Nat BMmecTe C

CUJIbHBIM JIaKTaTHBIM aHHOHOM. JIakTaT HOTpe6JI$IeTC$I moa BJIIUMSAHHEM KJIICTOYHOI'O



MeTaboau3Ma M octarommiics MoH Hatpus nosbimiaer PCU. Ilpu HOpmaiibHOM
CUCTEMHOM MeTabonu3Me CyTOuHbIM 00opoT jaktara paBeH 1500-4500 mmoib.
Bropoit mexanusm koppekuun PCU u HopMmanuzauuu pH npu runepiaakraTeMun —
3TO mepemenienne cuibHOro anuoHa Cl- u3 miasmel kpoBu B KieTKH. OCHOBHBIM
HUCTOYHHUKOM JIaKTaTa SBIAIOTCA JIETKUE, OCOOEHHO IIpU OCTPOM JIETOYHOM
noBpexxenun. [lo muenmro N.P. Day u coaBtr. (1996), rumepiakraTeMusi Tpu
CelcHuce BO3HUKAET CKOpEE BCIIECJCTBUE MOBBIIMIEHHOTO a3poOHOro Meradbonusma,
YeM TKaHEBOW MMIIOKCUU WM YTHETEHUs] aKTUBHOCTH MMUPYBATAETUIPOT€HABBI.

[Ipu nuarHocTuke anug03a BaXKHO ONPEACIIUTh NPUUUHY, CTENEHb TSKECTH
NEPBUYHBIX HAPYIIEHMM W KOMIIEHCATOPHBIX U3MeHeHuM. KonumdecTBeHHOE
npeobnasaHue  OUQPPOBBIX  3HAYEHUM  MEPBUYHBIX  HApYyIIEHUH  Haj
KOMIIEHCAaTOPHBIMU N3MEHEHUSIMU T03BOJIsIET npaBmiibHO oleHUuTh KOC.

WuteHcuBHas Tepanusi OOJIBHBIX C HEABIXAaTENbHBIM allUI030M JIOJKHA
peaycMaTpUBaTh MATOI€HETUYECKOE JICUeHUE OOJIbHOTO, YCTPAaHEHUE MPUYUHBI,
BBI3BABIICH pa3BUTHE anuao3a (TPU YCHEIIHOM JICYCHHH OPTaHWYECKUE KHUCIOTHI
HOCTENICHHO META00IM3UPYIOTCS U (HITH) SKCKPETUPYIOTCS, alliI03 HCUE3aeT).

Ecnu nmnpuumHy He yHaercs YCTpaHUTh, TSOKENBIA —amua03 HYKHO
KOppUTrMpoBaTh BBeneHueMm ocHoBauwii: 4,2% wumm 8,4 % pactBOopa HaTpus
ruapokapbonara (B 1 M pactBopa 1 MM ocHOBaHu#t), WK jakTata HATPHUs (B 1 M1
11 % pactBopa 1 MM ocHoBanwmii), unmu 3,6% pactBopa Tpucamuna, THAM (B 1
mi 3,6% pactBopa coaepxurcs 0,3 MM ocHoBaHwmit). PacueT 1036l OCHOBaHUS

MPOU3BOJIAT IO popmyIie:

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

rae: JAbC - nedunut OydepHbix cucrem, MM OCHOBaHUI;
F — 00beM BHEKIIETOYHOM KMIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3znuiia Mexay MCTHHHBIM U HOpMaJIbHBIM 3HaueHueMm BE.



He cnenyer neduuur ocCHOBaHHMII KOpPpPUTHPOBAaTh MONHOCTHIO. Ecmu
NpUYMHA alK103a OMpPEeieHa W MOXKET OBITh KOHTPOJIWpPYeMa, TO BO BBEICHUU
OCHOBAHMI HEPEJKO HET HEOOXOAMMOCTH.

Cpok rogHocTH HaTpusi rujpokapbonara - 1-3 cyTok, a mpu 100aBIEHUU
crabunusaropa (0,3 ma Tpuiona b Ha 1 Ma rumpokapOoOHaTa) OH YBEIMYUBACTCS
no 30 cyr. Harpuii runpokapbonat nerictByer ObicTpo. [lpu ero mpuMeHeHUuU
CIielyeT VyUYUTHIBaTh YyBenudeHue oOpazoBanus CO2 wu HEOOXOIUMOCTH
JAOCTAaTOYHOM  BEHTWISIMM  JICTKUX, a Takke BO3MOXHOCTh  Pa3BUTHSA
TUIIEPOCMOJISITIBHOTO ~ COCTOSIHUSL € TOCJEAYIOIIMM  pPa3BUTHEM  CEPJCUHO-
COCYJIUCTON HETOCTATOUHOCTH.

[lpy wucnonbp30BaHWUU J1aKTaTa HATPUs (JIaKTacoyia) MPOUCXOTUT  €ro
MeTaboIM3M B TIEYEHU C OOpa3oBaHHEM IJIMKOTEHA, MOATOMY MPU HAPYIICHHUSX
(YHKIIMM T€YEeHW OH MPOTHBOIMOKa3aH. Kpome TOro, BO3HUKAET JaKTallMIEeMHS,
YTO OrPAaHUYMBAET €TO MPUMEHEHHE NMPH TKAHEBON TUITOKCHH.

TpucamuH OKa3bpIBa€T BBHIPAKEHHOE JUYPETHUECKOE ICHCTBHE, BBIACIACTCS
noykamu. Vcrosib30BaTh €ro MOKHO TOJIBKO MPU COXPaHHOUW UX (QYHKIUU.

AInKano3 HeIbIXaTeNbHBI BO3HMKAET MPH TMOBBIIICHUH COOTHOIICHUS
HCO3-/PaCO2 3a cuer yBenumuenus HCO3-. O moxeT ObITh BeienacTBue. 1)
M30BITOYHOTO BBEJACHUS Oy(PEepHbIX OCHOBAHWW WU TMEpPETUBaHUS OOJBIIOTO
KOJIMYECTBA IIUTPATHOW KPOBH (IIUTPAT B MEYCHU MPEBPAIIACTCS B HATPHS JIAKTAT);
2) TIOBBIIICHUs 00pa30BaHUs OMKAPOOHATOB B MOYKAX U KEIYJOYHO-KUIICYHOM
TPaKTe WJIA OTHOCUTEIHHOTO MOBBIMIEHUS UX COJEPKAHUS TIpU OONBIINX TOTEPSX
H+ u xnopunoB (HeykpoTuMas pBoTa, nuapes); 3) AeuuuTa Kanus npu OOIBIIOH
NOTEPU €ro WIM OrPAHWYCHHOrO TIOCTYIUIEHUS ero; 4) UIMTeIbHOro H
OECKOHTPOJILHOTO ~ BBEJICHHUS  TUYPETHKOB, TPUBOMAAIIETO K YCHJICHHOMY
BBIBEJICHHUIO U3 OPTaHNU3Ma Kallus ¥ XJIOPHIOB.

[Tpu aJIKayi03e HE/IBIXaTeITbHOM BO3HHUKAIOT CIIeAYIOIIHE
MaTo(GHU3HOIOTUICCKUE U3MEHEHHs: 1) BBIXOJ] KaJUs U3 KJIETOK M TOCTYIUICHUC B
HMX H+ ¢ mocnexyomuM  pa3BHUTHEM — BHYTPHUKICTOYHOTO — aluaos3a; 2)

YBCIIMYUBACTCA  BBIACIICHUA KaJIWdA  IIOYKAMH, PA3BUTHUC THUIIOKAJIMCMHU C



MOCJICIYIONIMM HapyIICHHEM PUTMA CepAla; 3) THIOBCHTHIAIMS, 4) cMelleHne
KPHUBO# JHMCCOLMAIMKA BJIEBO C 3aTPYyJAHCHHEM OTJa4d KHUCIOpOJa TKaHIM; 5)
pa3BUTHE NAPAJOKCAIBHON alluypPUH.

KnuHnyeckn anummo3  HEABIXaTENbHBIM  MPOSABISETCS  THUIIOBOJIEMUEH,
TUIOKATMEMUEH, TONUYpUe, MBIIIEYHOW CJIa00CThI0, HWHOTJAa BO3HHUKAIOT
CyJIOpOTH BcieACTBUE CBsi3bIBaHus Ca2+ Oeskamu.

JIMarHOCTHKY HEIBIXaTEIHbHOTO ajKajo3a OCYIIECTBISIIOT HAa OCHOBAHUH
JTaHHBIX aHAMHE3a, KIIMHUYECKOW KapTHHBI U JabopaTopHbIX uccienoBanuit (BE >
+3,0 MM/, HCO3- > 25 mM/n. PaCO2 > 46 mm prt. c1. pH > 7.46), BoaHO-
SIIEKTPOJIMTHOTO OajaHca (THITOKAIMEeMHs, THITOXJIOPEMUSI).

WuTeHcuBHas Tepanmusi OOJMBHBIX C HEIBIXaTEIbHBIM QJIKAJIO30M JOJKHA
npeaycMaTpuBath. 1) TATOTCHETHYECKOE JICUCHHE OOJIbHOIO, YCTpPaHEHHE
NPUYUHBI, BBI3BABIICH pa3BUTHE ajlkajo3a; 2) yCTPaHCHHE HaPyIICHHH
reMOJMHAMUKH; 3) KOPPEKIUIO THIOKATUEMUH, THITOMOXIOPEMHUH; 4) KOPPEKIUIO
TSKEJIOTO JIEKOMIIEHCUPOBAHHOTO aJIKajo3a C UCIOJIb30BAHUEM COJITHOM KHCIOTHI
(0,05-0,1 N pacTBOp BBOAAT B IIEHTpPaJIbHBIC BEHBI ¢ MaKCUMAJIBHON CKOPOCTBHIO
Beeaenns 0,25 MM mm 2,5 mi - 0,1 N pactBop / Kr Maccel Tena B 4, HO He Oolree
100 MM B cytku) miu 100-150 ma 0,9% pactBopa xmopupa amMMoHHs (B CYTKH
BBOaUTh He Oonee 250-300 MM H+ ). MoxHo Takke npuMmeHuTh auakap6 (0,25-
0,5 r uepe3 port), KoTopelii crocodcTByeT 3aaepkke CO2 B kpoBu. st pacuera

UCIOJIB3YIOT CIAEAYIONYIO (hOpMYITy:

M koppurupyroriero pacrBopa = F * macca Tena (kr) * ABEect.

Aunmo3 nabIXxaTenbHbIA BO3HUKAeT npu Bo3pactanuum PaCO2 BcnenctBue
HApYIICHHOW albBEOApHOH BeHTWIANIMK. OH BBI3BIBACT KOMIICHCATOPHOE
MOBBIINICHUE BBIPAOOTKM HaTpusi OWkapOoHAaTa B JPUTPOIUTAX M KIETKAX
TIOYCYHBIX KaHAJIBIICB, YCHIIMBACTCS BhIICIeHUEe H+ U XJIOpUIOB MMOYKaMH, KpUBas

Auccoquanuu CMEImacTCsa BIIPaBoO C o0JerdeHuemM OTJa49M KHUCJIOpOJa TKAHAM.



Knuaudeckun apIXaTeNnbHBIA alu03 MPOSBISAETCS CHIDKEHHEM 00beMa
BEHTWISILINM, HApYUIEHUEM pUTMa [IbIXaHUS, YBEIUYCHUEM YAApHOrO o0bema
cepala, pacHIMpeHueM NepuPepuyecKux COCYAOB, CHUKEHHEM  OOIIEro
nepudepruyeckoro COMpPOTUBICHUS COCYNIOB, THIEPEMHENH KOXKHBIX MOKPOBOB H
CIIM3UCTHIX 000JI0YEK, YJalIeHUEM TyJbCa, MOBBIICHHEM Win 0e3 m3meHneHu A/l
MOBBIIIICHUEM BHYTPUUYEPETTHOTO JaBICHUS.

JIMarHOCTHKY JBIXaTENIbHOTO allM03a OCYIIECTBISIOT HAa OCHOBAaHUU
TaHHBIX aHAMHE3a, KIMHUYECKOW KapTUHBI MW JIaOOPAaTOPHBIX HCCIEAOBAHHM
(PaCO2 > 46 mm prt. ct., pH < 7, 35, BE KxoMneHCaTOPHO MOKET CHUKAThCS HIKE
-2,3 MM/n).

WuTeHcuBHass ~ Tepamus ~ OOJBHBIX € JIBIXaTEJbHBIM  aIMI030M
MpeayCMaTPUBACT MAaTOICHETUYECKOE JIEUCHHE OOJIbHOrO, YCTpaHEHUE MPUYMHBI,
BBI3BABIICH pPAa3BUTHE allMl03a W PECIUPATOPHYIO MOJACPKKY HEIP(HEKTUBHOTO
COOCTBEHHOTO JIbIXaHHUS.

Ankano3 JAbIXaTeNbHBIM (TMMOKAMHUYECKUN) BO3HUKACT MPU CHUXCHUHU
PaCO2 BciencTBUE THUNCPBEHTWISAIMHM CIIOHTAaHHOW (TpaBMa, reMopparuvecKuii
IIOK, BO30YXXJIEHHME, HUCTEpHUs, TUNepTepMus, AudHIECPATLHO-KATa00IMUYeCKUN
CHHJPOM, MpH cTpaxe OonbHOro, Oomm) m uckycctBeHHou (MBJI B pexume
TUIICPBEHTUIIAINH).

[Ipn ankano3e AbBIXaTEIBHOM KOMIIEHCATOPHO YMEHBIIAETCS AUCCOIUAIUS
OKCUTEMOTJIOOMHA, BO3pPACTaeT BbIJCICHUE IMOYKAMH H30BITOUYHOTO KOJHUYECTBA
OukapOoHaTa, CHIKaeTcs peadbcopOius u oopazoBanue HCO3- B apuTponuTax u B
KJIETKAX [MOYEYHBIX KAHAJIBIIEB.

['umokamHus BBI3BIBAET BA30KOHCTPUKIIUIO MEpPUPEPHUECKUX COCYIOB,
COCYJIOB MO3ra M YMEHBIIEHHE MO3TOBOTO KpPOBOTOKA, CMEIIEHHEM KPHUBOU
JUCCOLMAIMM  OKCUTEMOTJIOOMHA BJIEBO C YXYIIICHHEM OTJa4d KHCIOpOoAa
TKAaHSIM, CHIKAaeT BHyTpuuepenHoe JnapiieHne, yMmenbliaeT MOK u BbI3bIBacT
TUTIOTEH3UIO.

WuTeHcuBHass  Tepamusi  OONBHBIX € JIBIXaTEJBHBIM  alIKaJl030M

npeaycMaTpuBacT MATOICHCTHUYCCKOC JICHCHUC 6OJ'IBHOFO, YCTPaHCHUC IIPUYHHBI,



BBI3BABIIECH Pa3BUTHE AJIKATI03a U PECIIMPATOPHYIO KOPPEKLHUIO TUIIEPBEHTUIISIUN

(mepeBox 6onpHOTO MpH IBJI B peskuM HOPMOBEHTHIISIIIVH).
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