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BBEJAEHUE

Kucnorno-ocHoBHoe cocrosinue (KOC) kpoBH M Apyrux OHOJIOTHYECKUX
KUJKOCTEH - OJUMH U3 BaXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHusMma,
XapaKTEePU3YIOIINICS KOHIIEHTpaIel BOIOPOAHBIX HOHOB [H+], koTOpas 3aBucst
OT COOTHOIICHUS MEXIY BOJOPOJAHBIMH U THAPOKCHIBHBIMH HOHAM, MEXIY
KHCJIOTaMH W OCHOBaHUsMH. OHO OINpenenser CTa0UILHOCTh MPOTEKAHUS
OCHOBHBIX  (DPU3MOJOTMYECKUX  TPOILIECCOB B  OpraHuU3MeE. OcHOBHbBIC
OMOXMMHMYECKHE PEaKIMU B KJIETKAX U B MX OKPYKEHUHU JOCTUTAIOT MaKCUMyMa
IpU OMpEEeTICHHBIX 3HAUYCHUSIX aKTUBHOM peakuuu cpenbl. KoHIeHTpamus moHa
H+ [H+] mognepxxuBaeTcs B oueHb y3koM auara3one (36-43 HMouib/i1, B cpeiHeM
40 aMouns/n unu 0,00004 mmons H+/m). Ilpu Beixonme 3a mpenenst Huxe 10 wu
Bbimie 100 HMonb/ mporcXoauT HeoOpaTuMas JeHaTypalus OCIKOBBIX CTPYKTYP
dbepmenToB. BuyTpukieTrounas KoHueHTpamus [H+] B 4 pasza  Bbime
BHEKJIETOUHOU. KOHIIeHTpaIuio BOAOPOAHBIX HOHOB xapakTepusyer pH kposw,

KOTOPBIT KoJieOercs B npeaenax 7,35-7,45.



1. MEXAHU3MBbI TIOJJEPKAHUA KOC

B mporecce merabonuzma oOpa3yrOTCsi KUCIbIE MPOAYKTHI: 1) jerydyue —
CO2 okoino 15000 mmonw/cyT (0,13 mmonb/kr * mun-1); 2) Heneryuue - H+ okoino
30-80 mmomnbs (1 mmomw/kr* cyr-1); 3) MosouHas W HUPOBUHOrpagHas (HpH
OKHCJIEHUU YTJIEBOJOB), cepHas, GochopHasi, MOUYeBass KUCIOThI, aMUHOKHUCIIOTHI
(mpu OKHUCIICHHHM OENKOB), P-OKCHMAaCIsIHas, alleTOyKCYyCHas, KUPHBIC KHCIIOTHI,
KETOKUCJIOTHI (TIPH OKUCIICHUU KHUPOB).

JIist cBOeH 3amMTHl OT HUX W mojjepkanus nocrosHctea KOC, opranusm
UCIIOJIb3YeT CHCTEMBI OBICTPOTO pearupoBaHusi — OypepHbIE CUCTEMBI M CUCTEMBI
MEJUICHHOTO pearupoBaHus - (HU3MOJOTMYECKUE CHCTEMBI, CBS3aHHBIC C
JIC3UHTOKCHUKAITUEH TIPOMEKYTOYHBIX U BBIJCIICHUEM KOHCUHBIX IPOJYKTOB
oOMeHa.

OcHOBHBIMU Oy(hepHBIMH CHCTEMaMH KPOBH SIBJISIOTCS: 1) TeMOTJI00MHOBAS
— KHb / HHb (35-76% 6ydepHroit emrocTr); 2) kapoonatnas — NaHCO3 / H2CO3
(13-35% Oydepnoii emkocTn); 3) 6enkoBas — Boenok / Hoenok (7-10% OydepHoi
emkoctn); 4) hocdaraas — NaHPO4 / NaH2PO4 (1-5% OydepHoit emkocTh).

Onu mpencraBieHbl B BHAE CIHA00W KHUCIOTHI M COJBIO JTOM KHUCIOTHI.
OcHoBHBIMH Oy(epHBIMH CHCTEMaMHU SBISIOTCA: B KJIETKax — O€JIKoBas W
docdarHas, BO BHEKJIETOYHOM IPOCTPAHCTBE — KapOoHaTHas. I'emorioOuHOBas
Oydepnass cucreMa aKTHBHAa KaK B KJIETOYHOM, TaK M BO BHEKIECTOYHOM
MPOCTPAHCTRBE.

Bydepnbie cuctembl KpoBH, NpeactaBisis Toibko 1/5 obmeit OydepHoii
€MKOCTH OpraHus3ma, IMpu jauctpecce He MoryT nogaepxkuBatb KOC Ha
HOpMallbHOM ypoBHE. [lodTomy mpu wucromennn Oy(depHBIX CHCTEM s
noanepxxaauss KOC HauMHAIOT aKTHUBU3HPOBATHCA (DU3MOIIOTHUECKUE CHUCTEMBI
MEJIJIEHHOT0 pearupoBaHus: 1) nerkue (yaaneHue unu 3aaepxkka CO2); 2) noyku
(Beimenennie H+ wnun HCO3- |, peabcopbuus HCO3-); 3) neyensb (HelTpanuzanus
oKHcIieHueM); 4) sxenynouno-kumieunsiid Tpakt — JXXKT (Beraenenue H+, HCO3-)

u p.



B wucropnueckom acnekre oneHky KOC ocymecTBiasnu pas3inyHbBIMA
crnoco0aMu B 3aBUCHUMOCTH OT MPUMEHSEMBIX TEXHHUYECKUX CPEICTB, TEXHOJOTUN
Y KOHLICIILHH.

CHauana ee mpoBOAWIM C NOMOILIBI0 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 KOHCTAHTBI JUCCOIMAIIMM YTOJIBHOW KHCIOTHI TPH
380C.

3arem garckmii  ydeneii O. 3uraapa-Angepcon (Sigaard-Andersen)
chopmynrpoBai onepaTuBHbIN MeToa KoHTpoass KOC mupkymupyromieit KpoBu Ha
ocHOBaHMHU omnpeneneHusi pH B mpobax KpoBH, HACKHIIIEHHBIX ABYMSI KUCIOPOIHO-
YIJIEKUCIIBIME cMecsiMH  (00buHO ¢ KoHmeHTpanueir CO2 okomo 4% u 8%) wu
aKkTyasbHOro 3HaueHus pH nanHOro 06pasa KpoBwu.

K konmy 50-Xx T0M0B TpOIIEANIEr0 CTOJIETHS TIJlaBa ILEHTPAJIbHOM
oonpHMuHOM nadoparopun B Komenrarenme ITon Actpym (Paul Astrup) Bsen B
HpakTUKy ObicTpoaeicTByromue pH-metper dupmbr Radiometer, momydwusiive
Ha3Banue Astrup MicroEguipment (mukpomeron Actpyma). OmnpenenuB Tpu
BenuurHBI pH B 0HOM mpobe u MocTpouB rpaguk Ha CHEIUATBHON HOMOTPaMME
3uraapma-AHIEpCEHa, MOXHO TOJNYYUTh HWCTUHHYIO KOHIICHTPAIMIO aHHOHA
ruapokapbonata (AB) B mimasmMe KpoBH M TPOU3BOJHBIE TOKA3aTENH: CyMMY
Oydepubix ocHoBanuii (BB), wu30biTok ocHoBammii (BE), cranmapTHBIN
oukap6onar (SB).

B 1954 r. amepukanckuii ¢usnonor Pugapg Cuoy (R. Snow) coobmmt o
CO37aHUM TOJApOrpadUIecKoro dieKkTpoaa i mpsmoro m3meperus PCO2,
KOTOpPBIM OBUT yCOBEpIIEHCTBOBAaH B 1958 r. amepuKaHCKMM aHECTE3UOJIOTOM U
nmwkeHepom Jlxonom CeBepunrxaycom (J. Severinghause). O. 3uraapa-AnuepceH

pa3zpaboTan Ipyryro JUHEUHYIO HOMOI'PaMMy, C MIOMOIIbI0O KOTOPOM, TPOBEIs



npsamoe omnpenenenue pH u PCO2, moxHo onpenenuts nokaszarenun KOC. B
JanbHEeMIIeM, HCHOJb3Yys KOMIBIOTEPHYIO TEXHUKY, MOXHO OBUIO MOJYYUTh
nokazarenu KOC, uCKIIt0OuYMB HE TOJIBKO AKBUIMOPUPOBAHUE KPOBH ATAJIOHHBIMHU
ra3oBbIMH CMECSIMU, HO U HOMOTPaMMBl.

B 1956 r. amepukanckuii 6moxumuk u Qusuomnor JI.C. Kmapk (L. Clark)
pa3zpabotan mnossiporpaduyeckuit snexkrpon s ompexaenenuss PO2. K 1960 r.
NOSIBWIKMCH TepBble NpUOOPHI I KIMHUYECKON0 MOHUTOPHUHIA Ta30B KPOBH U
KOC.

B 70-e roasl BHEApEHBI B MPAKTUKY ONTOJHBIE TEXHOJIOTUU U3MEPEHUS U
peructpanuu pH, PCO2 u PO2. Bpicokasi TOYHOCTh HU3MEPEHHS] U HEOOJBIION
IUaMeTp JaT4yhKa IMO3BOJsIa BBOAWTH €r0 B COCYAUCTOE PYyCIO M TMOJydaThb
HenpepbiBHYI0 nHpopmarmio o KOC.

B nauane 80-x ronos Ilurep Crtroapt (P.A. Stewart) omyOnuKoBas HOBYIO
koHuenuio KOC ¢  wuznoxeHuem (PU3MKO-XMMUYECKOTO TOJIXO0/a K €ro
¢uznonoruu. OHa MpeanouTUTENbHA B COBPEMEHHON KIMHUYECKOU (PU3HUOJIOTHH,
TaK Kak HU W30BITOK OCHOBAaHMI, HM KOHIIEHTpalus OukapOoHaTa B Iia3Me KpOBH,
B TOM YHCJI€ U CTAaHJAPTHOTO, HE BCETJa MOTYT OOBSCHUTH MPUPOAY HAPYIIEHUU
KOC y 6onpnoro. Konnenuus CtroapTa Mo3BOJSET BBISBUTh MPUYUHBI MHOTHUX
pacctpoiicte KOC u 6onee panmoHaIbHO MOJOWTH K WX ycTpaHeHuro. CoriacHo
ATOW KOHIIETIIMH, BCE BOJHBIE PACTBOPHI B OPraHU3ME YEJOBEKa MPEICTABISIOT
coboit Hewcromaembiii ucrounuk H+. B atux pactBopax [H+] ompenensiercs
mucconuanueit Boasl Ha H+ m OH- wonbl. JlaHHBI mponecc MNPOUCXOIUT B
COOTBETCTBHH C 3aKOHAMU (PU3MYECKON XUMHH: SJIECKTPOHEUTPATIHLHOCTHIO (CymMMa
BCEX TIOJIOKUTEIBHO 3aps)KEHHBIX HOHOB paBHA CyMME€  OTpPHUIATENIbHO
3apsHDKEHHBIX MOHOB) M COXPAHEHHUIO Macc (KOJIMYECTBO BELIECTBA B JIAHHOM
pacTBOpE OCTAETCS MOCTOSIHHBIM, €CJIM OHO He J00aBIs€TCs WM IPOU3BOINUTCS, HE
YAQISIETCS UK pa3pyliaeTcs).

B nHopme B mia3Me cyiiecTByeT paBHOBecue Mexay katmoHamu (Na+, K+,
Cat++, Mg++) u anmonamu (Cl -, HCO3-, Oenku, octatouHble aHHOHBI). OHO

paBHo 153 mMonb/m u mpencrtaBieHo B guarpamme [omOma. Ilpu wmcromenun



OukapOoHATHBIX OydepHBIX OCHOBAaHMM HX MECTO 3aHUMAIOT OPraHUYECKHUe
KHUCJIOTBI, B PE3YyJIbTaTe YEro CO3/JAaeTCsi HECOOTBETCTBHE MEXIY KOHIICHTpAIlUei
Na+ u cymmoit HCO3- u Cl-. [losiBisieTcst Tak Ha3bIBa€MbIii AHMOHHBIN MHTEpBaJl
(AN). B HOpM™me oH cocTaBisieT 12.4 MMOJIB/JI.

CymHocts oaxoaa CTrioapTa 3aKJII04YaeTcsl B TOM, YTO B IJIa3ME€ BEJIMYMHA
KOHLEHTpaluu HoHOB Bojopoaa (dopmupoBanue KOC) 3aBucutr ot 3-x
nepeMeHHbIX BesnunH: a) PCU -pa3HUIbl KOHIIEHTpAIMU CUJIBHBIX HOHOB (MEXKIY
cymmoit konrentpaiuu Na+, K+, Cat++, Mg++ ¢ onnoii ctoponsl, u Cl- + nakrar,
¢ apyroi); 6) PaCO2; B) Aobmy — o011eil KOHIIEHTpAIlMd HEIUCCOIMUPOBAHHBIX
(AH+). u nuccoruupoBaHHbIX (A-) c1aOBIX KHCIIOT.

Conepxanue H+ u HCO3- MensieTcs nuillb TpU U3MEHEHUH OJHOTO U3 ATUX
Tpex nokazateneil. [loaTomy mist TOro 4ToOBl y3HATh, KAK OPTraHU3M PETyJIUPYET
pH, HeoOxoauMO TIpeACTaBIATh, YeM 00YCIIOBJICH UX CJIBHT.

Hampumep, y O0JBHOTO CO CTEHO30M MPHUBPATHHUKA BCIEIACTBUE MOTEPH C
KEMYIO4YHBIM  comepkumbiM  cosissHoit  kucnotel  (HCI)  pasBuBaetcs
TUIOXJIOPEMUYECKUNA  METAaO0OJUYEeCKUH  ajKajio3 MHOTA C  BBIPAXKEHHOM
KIMHUYECKON cummnToMaTukoil. YBenuuenue PCHU mnpoucxoauT BCIEACTBHE
MOTepU TaKOro cuibHOro aHuona kak Cl-, 6e3 3HAYMMOW MOTEPH CHIIBHOTO
katnona. Korma won Bomopoma tepsiercs kak Boga (HOH), a me xak HCI-,
u3menennii B PCU ne Oyner, u mostomy He m3Menutbes [H+]. Ins xoppekiuu
ajKano3a MPEANOYTUTENILHO BBEICHHE XJIOPHUCTO-BOJOPOJHOW KHUCIOTHI B
pactBope. Ha ¢done ankamoza 60JbII0e KOJIMYECTBO KaIHs MEPEXOIUT B KIIETKH,
ocTaBissi 3HauWTenbHyR0 dacth Cl- B mmasmMe kpoBW, 4YTO TPHBOIUT K
3HaunTenbHoMy cHIkeHuto PCU. PactBop Punrep-nakrara 6onee gusnonoruyex,

gyem 0,9% NaCl, tax kak PCU ux cooTBeTcTBEeHHO paBHBI 28 u 0 M3KB/I.



2. METOAMKA 3ABOPA KPOBU [JIAA UCCIIEHJOBAHMA KOC 1
XAPAKTEPU3VIOIIUE EI'O IIOKA3ATEJIN

KpoBb noimkHa 3a0upatbest U3 apTepuu MpH OIEHKE ra3000MeHa B JIETKUX U
JIOTIOJIHUTENIBHO W3 BEHBl - B Cllydae HaJIU4Ms HApPYIIEHUS TpaHCIOpTa ra3oB
KpOBbIO M (WJIM) TKaHEBOro razoobmena. Mrma w mmpui s 3abopa  KpoBH
JIOJDKHBI OBITh T€MapUHU3UPOBAHBI, HE JOJKHO ObITh KOHTAKTa KPOBH C BO3yXOM.
KpoBb n0iKHBI HicCiie1oBaTh cpasy ke mocie 3adopa. Eciau 5T0 HEBO3MOXKHO, OHA
JIOJDKHA TIOMENIAThCS B JICASHYIO BOJAY M HCCIIEIOBATh €€ HY)KHO HE MO3XKE, YeM
yepe3 30 MuH.

s onerku KOC yaiiie BCEro UCMosb3yT CIEAYIONINE MOKa3aTeIn:

pH - 310 OGpaTHBIM necSITHUYHBINA Jorapu(™ KOHIEHTPAIMU BOIOPOIHBIX
MOHOB. OTOT TMOKa3aTelib HU3MEHSACTCS TMPU HAIUYUUA JICKOMIICHCHPOBAHHBIX
Hapymennii KOC u MoOXeT CBUIETEIhCTBOBATH TOJIBKO O CIBUTaX B CTOPOHY
anuao3a uiau ankano3a. B Hopme pHa nHaxomutcs B npenenax 7,35-7,45; pHv -
7,32-7,42; pH sBuyrpukiaerounsii = 6,8-7,0. I'panunsl komebGanuii pHa,
COBMECTHUMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bITOK miam nepUIIMAT OCHOBAHWUM, T.€. PACUETHOE KOJUYECTBO
mMoirb HCO3-, koTopoe HEoOXOAMMO BBECTH B KaXKIbIH JIUTP BHEKJICTOYHOMU
KUJIKOCTH WJIM BBITECHUTh W3 Hee KucioTod nisa HopMmanuzauuu KOC. Dtot
komrnoHeHT KOC cBuaerenbcTByeT 0 HeApixatelnbHbIX HapymeHusx KOC wim o
KOMIIEHCATOPHBIX M3MEHEHHSIX €ro IMpHU JbIXaTEIbHBIX paccTpoicTBax. B Hopme
BEecf = * 2,3 mM/n. [Ipenenst koebanmii, COBMECTUMBIC € KU3HBIO, £ 15MM/I1.

PaCO2 (PvCO2) - nmeixarensHblli KommoHeHT KOC, CBUACTETBCTBYET O
neixatenbHbix HapymeHusx KOC uiam o KOMIIEHCATOPHBIX M3MEHEHHSX 3TOrO
MOKa3aTessl MPU HEJbIXaTeNIbHBIX paccTpoiicTBax. B HOpMme A3TOT moka3artelib B
aprepuaibHOM KpoBH coctaBisier 35-45 mm pr. cr. (4,7-6,0 xIla), mpwm
COBMECTHUMBIX C KH3HBIO Kojebanusmu ot 10 mo 150 mm prt. ct. (1,3 - 20,3 kIla).
Ywmenpmenue PaCO2 menee 35 MM pT. CT. CBHUACTEIBCTBYET O THUIIOKAITHUH

BCJICACTBHUC THUIICPBCHTUIIALNIMK, KOTOpasd IMNPUBOAWUT K AbIXAaTCJIbHOMY aJIKaJIO3Yy.



VBenuuenne PaCO2 Beimie 45 MM pT. CT. HAOMIOJAETCA MPU TUMOBEHTUIISIINH,
TUINEepKanHUs TPUBOJUT K JIBIXaTEIbHOMY alli103y.

BB — xoHueHTpauusi ocCHOBaHUM BceX Oy(pepHBIX CUCTEM KpPOBH (B HOpME —
40-60 MM/m).

SB — cTranaapTHbIi OMKapOOHAT — KOHLEHTpALUsl aHHOHA TMApOKapOoHaTa B
miazmMe kpoBu npu 100% HacellieHMM TeMOIVIOOMHA JaHHOW MTpOOBl KPOBU
kuciaopoaoM, temrepatype ee 380C u Hanpskenun CO2 B Helt 40 mm pr. cT. (5.32
kPa). Ortor mnokazatenb mo3BoJsEeT AUQPGEPEHIUPOBATh JbIXaTeIbHbIE U
HebIXaTeNbHbIe paccTpoiicTBa. OH B HopMe paBeH 20-27 (cpean. 24) mM/m.

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

TCO2 — o6ras yraekucnora kposu (10,5-13,0 MM/).

B Hacrosimiee Bpems, ucxons u3 konuenmuun KOC Crioapta u umes
COBPEMEHHbBIE Ta30aHAIU3ATOPHI, JJIs 0OJiee TOYHOrO OMpeNeieHUs MPUYUHBI U
naToreHe3a HapylIeHUH 11eJ1eco00pa3Ho Hapsiay ¢ KIMHUYECKUMH JaHHBIMHU
onpenenarh creneHb usmenenus PCU, PaCO2 u Ao6.

PCU y 3nopoBeix mroneit coctapiser 40-42 MMOJIB/T U €€ MOXKHO Y3HATh
npu ynpomieaHom pacuere: PCHU= [Na+] - [Cl-]. Cumwkenue n0 30 MMoib/1
CBUJIETENICTBYET O PA3BUTUM HENIBIXATEILHOTO alua03a, a yBenaudenue oonee 50
MMOJIB/JT — O HEJBIXaTEIbHOM CABUTE B CTOPOHY ankano3a. CyliecTBYeT CTporas
koppessiius mexxny PCHU u BE B kpoBu naunentos OPUT.

KoHneHnTparusi AucconmupoBaHHBIX CIa0bIX KUCIOT (A-), peACTaBICHHBIX
B TUTa3Me KpoBH ee Oenkamu U pocharamu, mensiercs ¢ usmenenuem PCU, PCO2

1 AoOur.

3. HAPYIIEHU A KOC, UX ITPOOUITAKTUKA 1 KOPPEKIINA

Paznuuaror aBa Buaa Hapymenuit KOC (tabn.l): HeapixatenbHbie (aliuao3
WM  allkajlo3 — TMAaTOJOTHYECKOE COCTOSIHUE TMpPU KOTOPOM  MEPBHYHO

YBCINYHUBACTCA I[e(bI/II_II/IT WM H30BITOK OCHOBaHHﬁ, 4YTO IIPUBOAUT K U3MCHCHHIO



nokazatenss BEecf u pH B cTopony anmnemMun win ankajieMun) U JbIXaTeIbHbIE
(aummo3 WM ankano3 ¢ MePBUYHBIM yBelnueHueM win cHuxkenueM PaCO2). Ilpu
muarHoctuke HapymeHuit KOC HeoO0XoIuMO OIEHHMBATh CTEMNEHb TSKECTH
pPacCTpOUCTB U KOMIIEHCATOPHBIX U3MEHECHUH.

MoryTt ObITh Oosiee cioxuble HapymeHuss KOC: opHoHampaBieHHBbIE
(npIXaTenbHBIA M HEABIXaTEIbHBIA allu03 WU aJiKajao3) W pa3HOHAIpaBJICHHEIE,
MPOTUBOTIONIOKHBIE  (IBIXaTEJBHBIM  allMJ03 M  HEJbIXaTENbHBIA  aJKaio3,
JbIXaTebHBIA aJIKalo3 U HeAbIXaTeIbHBIA aiuao3). B ux gumarHocthke Ba)KHOE
3HAYEHWE HMMEIOT 3HAHWE aHAMHE3a M CYIIHOCTH NAaTOJOTMYECKOro Ipoliecca,
KIMHUKA 3a0oneBaHuss B comocTtaBieHun ¢ JganHeiMu  KOC, BojaHO-
AJIEKTPOJIMTHOTO OOMEHA U TIOKa3aTeIsIMU ra3000MeHa.

[MIpodunaktuka Hapymenuit KOC Bo Bpemsi aHecTe3MH M HHTCHCHUBHOM
TEpanmuyd  OCYIIECTBISIETCS TOJAJCP)KaHUEM  aJeKBaTHOTO  KPOBOOOpAIECHUS
(obmiero W MUKPOLMPKYJSLIMM) W BEHTWISIUU  JIETKUX B peXUME
HopmoBentwsiiuu (FetCO2 = 4,9 — 6,4 006%), obecrneueHHEM JTOCTATOYHOM
okcureHammu  (Sa02 = 94-100 06%), mpeaynpexACHUEM HapyIICHHMA
MeTaboIu3Ma.

NurtencuBnas tepanus OonbHbIX ¢ Hapymennem KOC momkna, mpexiae
BCEro, IMpeAyCMaTpuBaTh YCTpaHEHUE (YHKIMOHATBHBIX W METa0OINYECKUX
pPacCTpOMCTB  KaK  TMPOSIBICHUN  OCHOBHOTO  3a00JieBaHMs,  yCTpaHEHHUE
KPUTUYECKOTO cocTostHus. [Ipu oTcyTcTBUU 3(derta U TIKENbIX HAPYIICHUSX,

MIPOBOJIUTCS KOPPEKLIHS KOC.



Tabnuia 1

Xapakrep Hapymenui KOC

Hapymenus KOC IToxaszatenn KOC

pH PaCO2 BEecf
HenprxaTensHblil anunos:
YMEpEHHBIN -25--52
BBIpa)KEHHBIN -5.3--75
TSDKETIBIN: -7.6m<
JIEKOMTIEHCUP OBAaHHBIN 7.20 40 -76
YaCTUYHO KOMIIEHCHPOBAHHBIN 7.21-7.29 34-28 -7.6
KOMIIEHCHPOBAHHBIN 7.35 20 -7.6
HenprxaTenpHbli ankanos:
yYMeEpeHHBIH +2.5-+6.5
BBIpaKEHHBIN +6.6 - +12
TSKEIIbIN: +12.1u>
JIEKOMITEHCUP OBaHHbIH 7.59 40 +12.1
YaCTHYHO KOMITEHCUPOBAHHBIN 7.53-7.49 46-50 +12.1
KOMIICHCHPOBaHHBIN 7.45 60 +12.1
HenpixaTeabHbIN ajIKaio03:
yYMEpEHHBIIH +2.5-+6.5
BBIPQKCHHBbIH +6.6 - +12
TSKETIBIN: +12.1 u>
JICKOMIICHCUP OBaHHbIH 7.59 40 +12.1
YaCTHYHO KOMITCHCUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITEHCUP OBaHHBIH 7.45 60 +12.1
JlprxaTenbHbIN alyua03:
yMEpEHHBIiH 46-50
BBIpa)KECHHBIN 51-60
TSDKEIBIN: 61 u>
JICKOMIICHCUP OBaHHbIH 7.20 7.20 61
YaCTHYHO KOMITCHCUPOBaHHBIH 7.29-7.21 7.29-7.21 61
KOMITEHCHUP OBaHHBIH 7.35 7.35 61
JlprxaTenbHbIN aNKao3:
YMEepeHHbII 34-28
BBIPa)KEHHBIN 27-20
TSDKEIBIN: 19u<
JICKOMIICHCHUP OBAHHbIH 7.59 -2.3 19
YaCTUYHO KOMIIEHCHPOBAaHHBIN 7.53-7.49 -25--52 19
KOMITEHCUPOBaHHBIH 7.45 -71.5 19




Aunno3 HepIXaTeNbHBIA MOXKET OBITh META00IMYECKUM, BBIJICTUTEIbHBIM U
sk3oreHHbIM. OH xapakrepusyetcs cHmxeHueM HCO3- u Bo3pactanueM aedunura
ocHoBanwuii (Becf > - 2,3 MM/n). JlaHHBIH BUJ alyu03a MOXKET OBITh BCIICIACTBHE:
1) BeiTecHeHusi  (THTpanuu) OukapOOHaTa  pa3jMYHBIMU  JHIOTCHHBIMHU
OpraHMYEeCKMMHU  KHUCJIOTAaMH, HalpuMep, KETOKUCIOTaMu Tpu  Auadere,
AJIKOTOJIM3ME WJIM TOJIOJJAHWM, MOJIOYHOHW KHCJIOTOH TIpU THIIOKCHH;, 2)
ymenbiienuss HCO3- B opranusme (auapesi, GUCTYSbl KUIIEYHUKA U KEITUHOTO
Ny3bIps, S3BEHHBIM KOJUT, XPOHMYECKAs IOYeYHas HEJAO0CTATOYHOCThb, MpPUEM
COJISIHOM KHUCJIOThI U XJIOpUJA aMMOHHUS), YTO MPUBOJAMUT K YMEHBIICHUIO KATUOHO-
anronHoro rpaguenta [(Na+ + K +) _ (Cl- + HCO3-)] x ypoBHio MeHee 12 MM/
(8 Hopme = 20); 3) mOCTYIJICHHS HEJIETYYMX KHCIBIX BEHICCTB (OTpaBlicHHE
AK30TE€HHBIMH KUCJIOTAMHU: CaTUIMIaTaMi, METAHOJIOM, STUJICHTIIUKOJIEM).

[Ipy pa3BUTUM HENBIXATENBHOTO allMJ103a BKJIIOYAIOTCS KOMIIEHCATOPHBIE
MexaHu3Mbl. CuibHas KUCJIOTa HpPU peakuuu ¢ OukapOOHAaTOM MEpPEeXOAMUT B
cJ1a0yt0 YyrojibHYIO KHCIIOTY. YTOJIbHAsI KUCI0Ta BO30YKI1a€T JbIXaTeIbHbIM LIEHTP
U MPOAYKTHI ee auccormanuu BeiBoasATcs jJerkumu (CO2) u moukamu (H20). Ipu
OTCYTCTBHUM NATOJIOTUU CO CTOPOHBI Movek obmas sxkckperuss H+ u cunte3 HCO3 -
MoryT yBennuuThes B 10 pas.

[lo MHEHHIO MHOTMX HCCleqoBaTeNel, NpU MeTabO0JIMUYEeCKOM alua03e
00513aTeIbHO UMEETCS] aHUOHHOE HECOOTBETCTBHE, BOSHUKAET AaHHOHHBIN MHTEPBAJ
MEXy KOHIIeHTpanuei katnona Na+ u cymmoii annonoB Cl-, HCO3-. Ero moxHO

OTIPEJICNUTH 110 hOopMyIIe:

AU = Na+mn — (Cl-ur + HCO3-).

B sHopme AW (aHmoHHBIM wHTEpBan) paBen 12+4 w~M/n. Ilpwm
HEJIbIXaTeJIbHOM alua03€e (3a UCKIOYEHUEM coJIsiTHOKUcIoro) AW yBenmuuBaetcs
BCJICJICTBHE MCIOJIb30BaHUSI Oy(epHBIX CHUCTEM KpOBU JisI HEUTpalu3aluu

KHUCJITBIX MPOJYKTOB.



[Tpu HEJIBIXaTEJIbHOM anuI03e pa3BUBAIOTCS CHEAYIOLINE
nato(U3nOJIOTUYECKUE pPEaKlUU: yBEIUYEHUE coiepkaHuss H+ B kieTkax u
pa3BUTHE BHYTPUKIETOYHOTO alK]103a, KOMIICHCATOPHOM TMIEPBEHTUIISALINH,
noBellIeHHOe ynanenue H+ moukamu (mpu pH < 7,25 peakuus MOYM CTaHOBHUTCS
KHCJION), yacTas pBota (ynaieHue H+ ¢ KenyqouHbIM COACPKUMBIM), CMEIIECHUE
KPUBOM JUCCOIMAIIMM OKCUT€MOTJI00MHA BIPaBO C OOJIETUEHHUEM OTAA4M TKAHSIM
KHUCIIOPO/JIa, KaTa0OoJIM3M U pacmaj KIETOK, BbIxoJ K+ U3 KJIETOK U MOBHIIIEHUE €T0
B KPOBH, aKTUBAIIUS CUMIIATO-aIPEHAIOBOM CUCTEMbI U BBIOPOC KATEXOJAMHHOB C
MOCJICAYIOIIUM HapyleHrneM (QYHKIIUU CepAeYHO-COCYAUCTON CUCTEMBI.

Knunnueckn HenbIXaTeNbHBIN alu03 MOXET MNPOSBIATHCA HAPYLUICHUEM
FeMOJAMHAMUKUA W MUKPOIUPKYJISAIUUA, YYaAIICHUEM JbIXaHUs, TUIIEPTEPMUCH,
OJINTYPUEH WIM aHYpPUEH, AITUHAMUEHN.

JIMarHOCTUKY HEABIXaTEJIBbHOIO alli103a OCYIIECTBISIOT Ha OCHOBAHUHU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTHHBI U JJabopaTopHbix uccienoBanuii KOC
(BE <-2,5; AB <19, BB <40, SB < 20, pH < 7,35). Yame Bcero pa3BuBaeTcs
METa0OTUYEeCKUN aIua03 BCIEJICTBUE HAKOIJIEHUS B OpraHU3MeE IMPOJYKTOB
oOMeHa. Paznuyalor mpu 3TOM JakTaT aluao3 2-X TUIMOB: TUMA A (KJIAaCCUYECKUA)
y OOJBHBIX C MOHWKEHHOU TNepdy3uell TkaHel W BBIpaKEHHON TMIIOKCHEH U THIIa
B, y OONBbHBIX C BBIpAKEHHBIMH META0OJMYECKUMU HapYIICHUSIMU (CaXapHbBIN
nuaber, nHPEKIIMOHHbIE 00JIe3HH, MOYCYHO-TIEUCHOYHAs HEA0CTATOUYHOCTD U TIP.)
U HEKOTOPBIX OTPABICHUSAX (CaTuUUIaTaMH, HTUICHIJIUKOJIEM, METaHOJIOM,
aHTUGPU3OM U 1IP.).

Jlaktar — CuHIBHBIM MWOH, @pU HOpMadbHOM pH OH MNOJIHOCTBIO
JUCCOIIMMPOBAH, TaK KaK OpPraHu3M OBICTPO €ro MpOAYLIHUPYET W TOTJIONIaeT. Y
OONBHBIX, HAXOMSIIMXCA B KPUTUYECKOM COCTOSHUHU, YPOBEHBb THUIIEPIATATEMHH
3HAYUTEIBHO BBIILIE, YEM YPOBEHD allA1034.

Jlaktar MoxeT ObITh mOBBIIIEH (Oomee 2-4 MM/m), a [H+] HeT. D10
OOBsICHSIETCS TEM, 4YTO MPU MHTEHCUBHOM Tepamuu K Iia3Me A00aBlsSieTCS HE
MOJIOYHAsI KHCJIOTA, a COJb CHJIBHOM KHUCJIOTBHI: CHJIBHBIM KaTMOH Nat BMecTe ¢

CHJIbHBIM JIaKTaTHBIM aHHMOHOM. JIakTaT HOTpe6J'I$IeTCH 1o4 BJIMAHHUECM KIICTOYHOI'O



Merabonu3mMa U ocrtawpmuiics MoH Hatpus nosbimaer PCU. Ilpu HOpmanbHOM
CUCTEMHOM MeTa0oJIu3Me CYTOUHBIM 000poT saktata paBeH 1500-4500 mmoiib.
Bropoit mexannsm xoppekuun PCU n Hopmanusanuu pH npu runepinakratemun —
3TO nepeMeneHue cuibHoro anuoHa Cl- u3 miua3Mbl KpoBU B KiIeTKH. OCHOBHBIM
MCTOYHHUKOM JIAKTaTa SIBISIIOTCA JIETKUME, OCOOEHHO MpPU OCTPOM JIETOYHOM
nopexaeHun. Ilo muenuto N.P. Day u coart. (1996), rumepnakrareMus IpH
CEeICUCe BO3HUKAET CKOpEe BCIIEJCTBHUE MOBBIIIEHHOTO a’pOOHOr0 MeTadboau3Ma,
YeM TKaHEBOM T'MIIOKCHM WJIM YTHETEHUS aKTUBHOCTH MUPYBATACTUIPOTEHA3bI.
[Ipu nuarHocTHKe anuao03a BaXXKHO OMPENETUTh MPUUYUHY, CTEIIEHb TSXKECTH
NEPBUYHBIX HApyHIEHUH U KOMIIEHCATOPHbIX u3MeHeHul. KonumyecTBeHHOE
npeoOnananue  UUQPOBBIX  3HAYEHUH  TEPBUYHBIX  HApPYIIEHUA  HaJ
KOMIIEHCATOPHBIMU U3MEHEHHUSIMU TMO3BOJIET MpaBuiibHO otleHuTh KOC.
WNuTencuBHast Tepamnusi OOJIBHBIX C HEIbIXaTEIbHBIM alUMI030M JOJIKHA
npenycMaTpuBaTh MAaTOTEHETUYECKOE JieueHHEe OOJIbHOTO, yCTpaHEHUE MPHUYUHBI,
BBI3BaBIIECH pa3BUTHE aluA03a (IIPU YCIEIIHOM JIEYEHUH OPTaHUYECKUE KUCIOTHI
MOCTETIEHHO METAa0O0IU3UPYIOTCA U (MJIH) SKCKPETUPYIOTCA, allu103 UCUYE3aET).
Ecnim npuumHy He yaaeTcs yCTpaHWTh, TSDKENBIA anuao3 HYKHO
KOppUTUpOBaTh BBencHHEM ocHoBaHuii: 4,2% wm 8,4 % pacTtBopa HaTpus
ruapokapOonara (B 1 M pactBopa 1 MM ocHoOBaHui), Wi TaKkTaTa HaTpus (B 1 Mt
11 % pactBopa 1 MM ocHoBanwuit), unu 3,6% pactBopa TpucamuHa, THAM (B 1
M 3,6% pactBopa comepxurcs 0,3 MM ocHoBanwuii). Pacuer q03bl OCHOBaHUS

MIPOM3BOIAT 110 (hopMyIIe:

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

rae: JIBC - nedunur OydepHbix cuctreM, MM OCHOBaHHIA,
F — 00beM BHEKJICTOUHOM KUJIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3zHuiia Mmexay UCTUHHBIM U HOpMaJibHbIM 3HaueHueM BE.



He cnenyer neduuuT OCHOBaHUN KOPPUTMPOBATH MOJHOCTHIO. Ecnu
MPUYMHA aluA03a ONpeNesieHa U MOXKET ObITh KOHTPOJHMPYEMA, TO BO BBEACHHUHU
OCHOBAaHHI HEPEIKO HET HEOOXOUMOCTH.

Cpok rogHocTH HaTpusi ruapokapboHara - 1-3 cyTok, a npu n00aBICHUU
crabmmmzatopa (0,3 mu tpuiona b Ha 1 mi ruapokapOOHaTa) OH YBEIMYUBACTCS
no 30 cyr. Hatpuii ruapokapbonar aeiictByeT ObicTpo. [Ipu ero mpumeneHuu
clelyeT y4uThIBaTh YyBenuueHue obpazoBanuss CO2 u  HeoOXO0AMMOCTb
JAOCTATOYHOW  BEHTHJISIIUU  JIETKMX, a TakKe BO3MOXHOCTH  Pa3BHUTHUSA
TUIEPOCMOIISIIBHOTO  COCTOSIHUSL € TOCJIEAYIOIMIMM — Pa3BUTHUEM  CEpJIEYHO-
COCYAMCTON HEJOCTATOYHOCTH.

[Ipy wucnonb3oBaHUM JlaKTaTa HaTpus (JIaKTacoja) MPOUCXOIUT €ro
MeTaboIu3M B TMEYEHU C OO0pa30oBaHUEM TIJIMKOTEHA, MOATOMY IPU HAPYIICHUSX
(GyHKIIMM TIEYeHW OH MPOTHBOIOKa3aH. Kpome TOro, BOZHHMKAET JIaKTaIMIEMHUs,
YTO OTPAaHUYMBAET €r0 MPUMEHEHUE IPU TKAHEBOM TUITOKCHU.

TpucamMuH OKa3bIBAE€T BBIPAKEHHOE TUYPETUYECKOE NIEUCTBHE, BBIIEINSAETCS
noykamu. Vcroiap30BaTh €ro MOKHO TOJBKO IIPU COXPAHHON UX (PYHKIIUH.

ANKano3 HeIbIXaTeIbHbI BO3HUKAET IIPU TMOBBIIMIEHUA COOTHOIICHHUS
HCO3-/PaCO2 3a cuer yBemuuenuss HCO3-. OH moxeT ObITh BeieacTBue: 1)
M30BITOYHOTO BBEACHHUS Oy(pEepHBIX OCHOBAHMH WJIM TEPEIMBAHUS OOJBIIOTO
KOJIMYECTBA IUTPATHOM KPOBU (LIUTPAT B TICYCHH MPEBpAIAeTCs B HATPHS JIAKTAT);
2) TOBBINICHUS 00pa3oBaHWsl OMKApOOHATOB B IMOYKAX W KEIYIOYHO-KHIICTHOM
TPaKTe WJIM OTHOCUTENIBHOTO MOBBIIIEHUS UX COJEPKaHUs MPH OOJIBIINX HMOTEPsIX
H+ u xnopunoB (HeykpoTuMas pBota, nuapes); 3) nedunnra Kajaus npu OONbIIon
NOTEpPU €ro WM OrPaHUYEHHOTO IIOCTYIUIEHUS ero; 4) [JIMTeNbHOTrO |
OECKOHTPOJIBHOTO  BBEACHHUA JUYPETUKOB, TMPHUBOJALIETO K  YCHJICHHOMY
BBIBE/ICHUIO U3 OPraHu3Ma KaJlusl U XJIOPHUJIOB.

[Tpu aNKanose HE/IbIXaTeIbHOM BO3HUKAIOT cleyronme
naTo(U3MOIOTHIECKHE U3MEHEHHUA: 1) BBIXOJ Kajus M3 KIETOK M MOCTYIJICHHE B
HUX H+ ¢ m$ocnexyrommM  pa3BUTHEM  BHYTPUKICTOYHOTO — amuuo3a; 2)

YBCIMYHUBACTCA  BBIACIACHHUA KajlWd IIOYKaMM, Pa3BUTHC THUIIOKAJINCMHH C



MOCJEAYIONIMM HapyIICHUEM pUTMa cepiia; 3) TUMOBEHTWUIIALMS; 4) CMEICHHE
KPUBOM JUCCOIMAIIMM BJEBO C 3aTPyJHCHHUEM OTAAud KHUCIOpOJa TKaHAM; 5)
pa3BUTHE MaPaIOKCATBHON allUIYPHUH.

Knuaudeckn amugo3 HeAbIXaTENbHBIM  MPOSBIAETCS  TUIIOBOJIEMUCH,
TUMOKAINEMHEH, TOJWypHUeH, MBIIIEYHOU CIa00CThIO, MHOT/AA BO3HUKAIOT
CyJIOpOTH BclieIcTBUE CBsI3bIBaHUsS Ca2+ OelkaMu.

JInarHOCTUKY HEIBIXaTEIBLHOTO aJIkajgo3a OCYIIECTBISIOT HAa OCHOBAaHUU
JTAHHBIX aHAMHE3a, KIMHUYECKOW KapTUHBI U JJabopaTopHbIX uccienoBanuii (BE >
+3,0 mM/n, HCO3- > 25 mM/n. PaCO2 > 46 mm prt. ct. pH > 7.46), BOgHO-
ANEKTPOJIUTHOTO OasilaHca (TUIOKAIMEMUSsI, TUTIOXJIOPEMUS ).

NutencuBHast Tepamusi OOJBHBIX C HEABIXaTEIbHBIM aJKaJIO30M JOJDKHA
npeaycMaTpuBaTh: 1) TATOrEHETHYECKOE JieueHHe OOJIbHOrO, YCTpPaHEHHE
NPUYMHBI, BbI3BABIICH pa3BUTHEC alikaio3a; 2) YCTpaHEHHWE HapyIICHUH
reMOJIMHAMUKH; 3) KOPPEKIMIO TUIIOKATUEMUH, THUIIONOXIOpEMUH; 4) KOPPEKIIUIO
TSKEJOTO JEKOMIIEHCHPOBAHHOTO ajikajio3a ¢ MCMOJIb30BAHUEM COJITHOW KHUCIOTHI
(0,05-0,1 N pacTBOop BBOIAT B IICHTPAJIbHBIC BEHBI ¢ MaKCHMMaJIbHON CKOPOCTHIO
BBeaeHus 0,25 MM unu 2,5 mut - 0,1 N pacTBop / KT Macchl Tejia B 4, HO He OoJjiee
100 MM B cytkn) unmu 100-150 ma 0,9% pactBopa Xjopuaa aMMOHHS (B CYTKHU
BBOJUTH He Oosyee 250-300 MM H+ ). MoxxHO Takxke npuMeHuTh auakapo (0,25-
0,5 r uepe3 poT), KOTOpHI criocoOcTByeT 3anepxkke CO2 B kpoBu. Jlyig pacuera

UCIIOJIB3YIOT CIEIYIONTYI0 (OpMYTTy:

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

Anmao3 ApIXaTtelbHbIM BO3HUKaeT mNpu Bo3pactaHun PaCO2 BciencTBue
HapyIIEHHOW ajbBeONIpHON BeHTWIIIMU. OH BbI3BIBAET KOMIIEHCATOPHOE
MOBBIIICHUE BHIPAOOTKM HaTpusl OWKapOOHaTa B JSPUTPOIMTAX M KIETKax
MOYCYHBIX KaHAIBIIEB, YCUIMBAETCS BblaeeHrne H+ u XJIOpu10B movykamu, KpuBas

aucconuanuu CMCINACTCA BIIpaBO C o0JIerueHueM oTAa4n KHCJIO0pOJda TKaHAM.



KnvHanyeckn nbIXaTembHBIN aIuo3 TMPOSIBISETCS CHUWKEHHUEM o0bema
BeHTWISAIIMY, HAPYIICHHEM pPHUTMa [bIXaHUS, YBEJIWYCHUEM YIApHOTO oO0BeMa
cepila, paclidpeHueM MnepudepudecKux COCyJ0B, CHUXKEHUEM OOIIEero
nepueprUIeckoro COMPOTHBICHHUSI COCYAOB, THUIIEPEMHUEH KOXKHBIX TOKPOBOB H
CIIM3UCTBIX 000JI0YEK, YUAIIeHUEM MYJIbca, MMOBBIIICHUEM I 0e3 n3MeHeHuid A/l,
MOBBIIICHUEM BHYTPHUYCPEITHOTO JaBICHUS.

JIMarHOCTUKY JIBIXaTEeBHOTO aIiuj03a OCYIICCTBISAIOT HAa OCHOBAaHHH
JAHHBIX aHAMHE3a, KIMHUYCCKOW KapTUHBI M J1a0OpaTOpPHBIX MCCIICIOBAHUN
(PaCO2 > 46 mwm pr. ct., pH < 7, 35, BE KxoMIieHCaTOpHO MOKET CHUKATHCS HUKE
-2,3 MM/m).

NuTencuBHass  Tepamust  OOJMBHBIX  C  JBIXaTCbHBIM  allWJI030M
npeIycMaTpUBACeT MAaTONCHETHYECKOE JICUeHHUE OOJIbHOTO, YCTPaHCHUE NPHYWHBI,
BBI3BABIIICH pPa3BUTHE allW103a M PECIUPATOPHYIO MOIACPKKY HEeIDPEKTUBHOTO
COOCTBEHHOTO JbIXaHUSI.

Ankano3 AbIXaTeNbHbIA (TUIIOKATHUYECKUN) BO3HUKAET MPU CHUKCHHUH
PaCO2 BcnencTBue TUNEPBEHTWISIIIMM CIHOHTAHHOW (TpaBMa, TeMOpparudyecKuid
IIOK, BO30YXAEHHE, HCTEepHUs, THUIEPTepMHUs, IUIHIEDATEHO-KATAOOINYECKUN
CUHIpPOM, TIpHU cTpaxe OosibHOro, Ooyim) M uckycctBeHHOU (MBJI B pexume
TUTIEPBEHTUISIIIUN ).

[Ipu ankanose ABIXaTEIBHOM KOMIIEHCATOPHO YMEHBIIAECTCS AMCCOLMAIINS
OKCUTEMOTJIO0OMHA, BO3pPACTaeT BBIJICTICHUE MOYKAMHU HM30BITOYHOTO KOJUYECTBA
OoukapboHara, cHuxkaeTcs peabcopoumst u oopazoBanne HCO3- B spuTponurax u B
KJIETKAaX TTOYEYHBIX KAHAJIBIICB.

['umokanmHUsT BBI3BIBAET BA30KOHCTPUKIIMIO TEPUDEPUIECKUX COCY/IOB,
COCYZIOB MO3ra W YMEHBIICHHE MO3TOBOTO KPOBOTOKA, CMENICHHUEM KpPHUBOU
JTUCCOIMAIINA OKCHTEMOTJIOOMHA BJIEBO C YXYAIICHHEM OTJAa4d KHCJIOpOoJa
TKaHSM, CHIDKAaeT BHyTpuuepemHoe naBieHue, ymeHbmaeT MOK u BbI3bIBaeT

THITIOTCH3HIO.
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