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11 KucnorHo-ocHoBHOE coctosnue (KOC) xpoBu U Apyrux JOMOMQIrHYECKUX KHIKOCTEH -
OJIMH U3 BaKHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHnu3Ma, XapaKTepu3yoIIuics KOHLIEHTpaluen
BOJIOPOJTHBIX HMOHOBH+  KOTOpast 3aBUCAT OT COOTHOIICHHS MEXKIY BOJOPOIHBIMH U
TUAPOKCUILHBIMHA HOHAM, MEXAY KUCIOTaMu U OcHOBaHUSIMU. OHO omnpenensieT cTabuIbHOCTh
MPOTEKaHUSI OCHOBHBIX (PU3HOJIOTMYECKUX IPOLECCOB B opranuiMe. OCHOBHbIE OMOXUMUYECKUE
pEeaKIUU B KIIETKAX U B UX OKPYKCHHH JJOCTHTAIOT MAKCUMYyMa TIPH OTIPEACIICHHBIX 3HAUCHUSIX
aKTUBHOM peakuuu cpensl. Konmnentparus nona H+ mognepxuBaercs B 04€Hb Y3KOM IHANIa30HE
(36-43 uMons/n, B cpennem 40 EMounp/munu 0,00004 mmons H+/m). [Ipu BeIXoze 3a mpeaensl

Huke 10 u Boie 100 HMonb/n nporcxoauTHeoOpaTuMas JeHaTypanust OEJIKOBBIX CTPYKTYP

dbepMeHTOB. BuayTtpukierounas koHIeHTparms LI H+[] B 4 pasza BbllIE

BHEKJIETOYHOW. KOHIEHTpanuio BOAOPOIHBIX HOHOB XapakrepusyeT pH kpoBu, KOTOpBIN

Kojebnercs B penenax 7,35-7,45.

1. MEXAHU3MBI IHHIOAAEPXXAHNA KOC

B nporecce merabonuzma 00pazyrorcst Kucible NpoayKTel: 1) netyune — CO2 okono 15000
mMmonis/cyT (0,13 mmonw/kr * MuH-1); 2) Heneryuue - H+ okono 30-80 mmounb (1 MMonb/Kr™* cyT-
1); 3) MmosouHast ¥ TUPOBUHOTPAIHAS (ITPH OKKCIICHUH YIJIEBOJOB), cepHas, hochopHas, MmodeBas
KHUCJIOThI, aMUHOKHUCJIOTHI (TIPU OKUCIIEHUU OEJIKOB), -OKCHMAcHsHasl, alleTOyKCyCHas, KUPHbIE
KHUCJIOThI, KETOKUCIIOTHI (TIPU OKUCIIEHUU KUPOB).

Jns cBoeit 3amuThl OT HUX M noaaepxanus nocrosHcrBa KOC, opranns3m HCHOIb3yeT
CHCTEMBI OBICTPOTO pearupoBaHus — Oy(pepHbIe CHCTEMBI U CHCTEMBI MEIIJICHHOTO PearupOBaHUs
- pU3HNONOTHYECKUE CUCTEMBI, CBSI3aHHBIC C JE3WHTOKCUKAIIUEH TPOMEXKYTOUHBIX U BBIICIICHUEM
KOHEYHBIX ITPOAYKTOB OOMEHA.

OcHoBHbIMU Oy(hepHBIMU CHCTEMaMH KPOBU SIBJISIIOTCS:

1) remornmo6unoBast — KHb / HHb(35-76% OydepHoit emxocTh);
2) kap6onarnast — NaHCO3 / H2CO3
(13-35% 0OydepHOIi eMKOCTH);
3) 6enkoBast — B6enox / Hoenok (7-10% OydepHoit emkocTn);
4) pocdarnas — NaHPO4 / NaH2PO4 (1-5% OydepHoii eMKoCTH).
Onu mpencraBieHbl B BUAE C€1a0O0i KHUCIOTBI M COJIBIO 3TOW KHCIOTHL. OCHOBHBIMH

6y(1)epHLIMI/I CHCTEMaMHU SBIISIIOTCS: B KJICTKaX — OejakoBas U (I)OC(I)aTHaH, BO BHCKIJICTOYHOM



npocTpaHcTBe — KapOoHaTtHas. [emornoOuHoBas OydepHas cucTemMa akTHBHA KaK B KIETOYHOM,
TaK ¥ BO BHEKJIETOYHOM IPOCTPAHCTBE.

Bbydepnbie cucrembl KpoBH, MNpelncTaBisis Toiabko 1/5 oOmeit OydepHoil eMkocTu
OpraHu3Ma, Ipu auctpecce He MoryT noaaepxubarb KOC Ha HopMmanbHOM ypoBHE. [TosToMy nipu
ucromennn Oydepubix cuctem it nogaepxkanuss KOC HauMHAIOT aKTUBH3UPOBATHCS
(HU3UOTOrMYeCcKUe CHUCTEMbl MEIJICHHOTO pearupoBaHus: 1) jerkue (ynaleHue WIN 3aaepiKa
CO2); 2) mouku (Beimenenue H+ mmm HCO3- |, peabcopbums HCO3-); 3) mnedeHb
(meriTpanu3anus OKHCICHHEM);, 4) >kemymouHo-kumedHbiid Tpakt — JKKT (Beimenenue H+,
HCO3-) u ap.

B ucrtopuueckom acnekre onenky KOC ocCymecTBIsUIM pPa3IUYHBIMU CHOCOOaMHU B
3aBHCHUMOCTH OT IPUMEHSAEMbIX TEXHUYECKUX CPEICTB, TEXHOIOTUN U KOHIICTIIIHHA.

CHauana ee TpOBOIMJIM ¢ TIoMOIIbi0 ypaBHeHUs [ennepcona-lI'eccenpbaxa (Henderson-

Hasselbalch):

pH =logKa + log [JH2 CO3[" / T HCO3-E 6,1 +1og25,0/1,25=6,1+13=74

rae: logKa - nmorapudm KOHCTaHTHI qUCCOIMAUU YToabHOK KucaoTsl ipu 380C.

3arem narckuii yuenslii O. 3uraapa-Anzaepcon (Sigaard-Andersen) cdopmynupoBai
onepaTuBHbId MeTo KoHTpossi KOC mupkynupyroieid KpoBM Ha OCHOBaHUU onpenenienus pH B
npobax KpOBH, HACHIIICHHBIX ABYMS KHCIOPOJHOYTJIICKHCIBIMH CMeCSMH (0OBIYHO C
konuenTpanueir CO2 okono 4% u 8%) u akryansHoro 3Ha4eHusi pH nanHoro oopasiia KpoBH.

K xonmy 50-X romoB mpoIlenmIero CTOJETHS TIJlaBa LEHTPaIbHON OOJIbHUYHOMN
naboparopun B Konenrarene [lon Actpyn (Paul Astrup) BBen B mpakTUKy ObICTpOAEHCTBYIOIINE
pH-metper ¢upmbr Radiometer, momyunBinmne Ha3Banue Astrup MicroEguipment (MukpomeTron
Actpyna). OnpeznenuB Tpu BeanuuHbl pH B oHON npo0e M moCcTpouB rpaduk Ha CreHUaNIbHOM
HOMOrpamme 3uraapaa-AHAepceHa, MOXXHO TOJIYYUTh HCTUHHYIO KOHLEHTpPAlMI0 aHUOHA
runpokapOonata (AB) B mimazmMe KpoBM M TNPOW3BONHBIC TMOKA3aTeNd: CymMMmy OydepHBIX
ocHoBanuii (BB), u36s1Tok ocHoBanwmii (BE), crangaptaeiii Oukapbonar (SB).

B 1954 r. amepukanckuii ¢usnonor Puuapn Caoy (R. Snow) coobmun o coszmanuu
noJyisiporpaduueckoro 3jiekTpoaa ais npsmoro usmepeHus PCO2, koTopbiid OBLI
yCOBEpIIEHCTBOBAaH B 1958 TI. aMepHMKaHCKMM aHECTE3HOJOrOM U HHXeHepoM JKoHOM
Cesepunrxaycom (J. Severinghause). O. 3uraapa-AHzmepceH paspadoTan APYTryl JHHEHHYIO

HOMOT'paMMy, ¢ TIOMOILIbIO KOTOPOH, mposens npsimoe onpezaenenue pH u PCO2, moxHo



onpenenuts nokazarenu KOC. B panpHeifiem, MCNONb3ys KOMIBIOTEPHYIO TEXHUKY, MOXHO
Obu10 noyuuTh Nokazarenu KOC, HCKITIOUUB HE TOJIBKO SKBUIMOPUPOBAHUE KPOBH ATAJIOHHBIMU
ra3oBbIMU CMECSMHU, HO U HOMOTPAMMBI.

B 1956 r. amepukanckuii 6uoxumuk u ¢usnonor JI.C. Kmapk (L. Clark) paspaboran
nossiporpadudeckuit anekrpoa i onpenenenus PO2. K 1960 r. nosBUIUCH nepBbie TpuOOpPHI
JUIS1 KIIMHUYECKOTO0 MOHUTOpUHTa ra3oB kpoBu U KOC.

B 70-e roap! BHEIPEHBI B IPAKTUKY ONTOHBIE TEXHOJIOTUU U3MEPEHUS U peructpanuu pH,
PCO2 u PO2. Beicokast TOUHOCTh U3MEPEHUS M HEOOIBILION AMaMeTp JaTuyuKa [03B0JIsjIa BBOAUTh

€ro B COCYIMCTOE PYCJIO U MoJy4yarh HenpephiBHYI0 nHpopmarmio o KOC.

B nauane 80-x rogoB ITutep Crroapt (P.A. Stewart) omyOnnkoBag HOBYIO KOHLEMIIHIO
KOC ¢ uznoxxenneM (HpU3NKO-XUMHUUYECKOTO TI01X0/1a K ero (puznonoruu. OHa MpeanoyTUTEbHA B
COBPEMEHHOW KIMHUYECCKOH (PU3MOJIOTHH, TaK KaK HU W30BITOK OCHOBAaHWI, HU KOHIICHTPAIUS
OunkapOoHaTa B I1a3Me KPOBH, B TOM YHCIIE U CTAHJAPTHOTO, HE BCET/Ia MOTYT OOBSCHUTH IPUPOTY
Hapymenuii KOC y 6onpHOro. Konnenmus Crroapra MO3BOJISET BBISBUTH NMPHYUHBI MHOTHX
pacctpotictB KOC u 6onee panioHaaIbHO TOJOUTH K MX yCTpaHeHHI0. COTIIaCHO 3TOM KOHIIEIIINH,
BCE BOJIHBIC PACTBOPHI B OPTaHM3ME YEIOBEKa MPEACTABISIOT COO0N HEUCTOIIAeMbBI MCTOYHHK
H+. B stux pactBopax H+ onpenenserca auccouunanueit Bogsl Ha H+ u OH- nonsl. JlaHHbIi
MPOLIECC MPOUCXOAUT B COOTBETCTBUU C 3aKOHAMH (DU3HUECKON XUMUHU: AIEKTPOHEUTPAIBHOCTHIO
(cyMMa Bcex TMOJIOKHUTENIBHO 3apsSKEHHBIX HMOHOB PaBHA CyMME OTPHUIATENIBHO 3apsSKEHHBIX
MOHOB) U COXPAaHEHHUIO MacC (KOIMYECTBO BEIIECTBA B JAHHOM PACTBOPE OCTAETCSI MMOCTOSHHBIM,
€CJIM OHO He 100aBIAeTCs WK MTPOU3BOAUTCS, HE YAAISIETCS MU Pa3pyLIaeTCs).

B HopMme B tutazme cymiecTByeT paBHOBecue Mexay katnonamu (Na+, K+, Ca++, Mg++) u
aanonamu (Cl -, HCO3-, 6enku, octarounbie aHnOHbI). OHO paBHO 153 MMOJIB/JT ¥ PECTABICHO
B auarpamme [amOma. Ilpu wucromenun OukapOOHATHBIX Oy(hepHBIX OCHOBAHHMM WX MECTO
3aHUMAIOT OPraHUYECKHUE KHUCIOThI, B PE3yJbTare 4YEro CO3AA€TCS HECOOTBETCTBHE MEXIY
koHneHTpanueit Na+ u cymmoit HCO3- u Cl-. [TosiBnsieTcst Tak Ha3bIBAeMblii aHHOHHBIN HHTEPBAIT
(AW). B Hopme oH cocTaBinser 12.4 MMoIb/TI.

CymnocTts noaxoaa CTroapTa 3aKI04aeTcsl B TOM, UTO B IJIa3M€ BEJTMYMHA KOHIIEHTPALIUU
noHoB Bogopoaa (popmupoBanue KOC) 3aBucut ot 3-x nepemeHHbIX BenuuuH: a) PCU -pa3Hutist
KOHIICHTPAIMK CHJIBHBIX HOHOB (MEXIy CyMMOM KoHIleHTparuu Na+, K+, Cat++, Mg++ ¢ ogHoM
croponsl, u Cl- + makrar, ¢ gapyroi); 0) PaCO2; B) Aobm — oOmel KOHIEHTpaIuu

HenucconuupoBanHbix (AH+). u nucconmupoBanHbIX (A-) ciaObIX KUCIOT.



Copepxanune H+ m HCO3- MeHsieTcss Julib OpU U3MEHEHUM OJHOTO M3 3THX TpPEX
nokasareneit. [loaToMy st Toro 4roObl y3HaTh, Kak OpraHu3M perymupyer pH, HeoOxomumo
MPEICTABIIATH, YeM 00YCIIOBJIEH UX CJIBUT.

Hanpumep, y G0IBHOTO CO CTEHO30M IMPHUBPATHUKA BCIEACTBHE MOTEPH C JKEITYIOYHBIM
conepkuMbiM consiHoil kucnoTel (HCl) pa3BuBaeTcss THUMOXIOPEMHUYECKHH MeTa0OIHYecKuit
aJIKaJIO3 MHOTZIA C BBIPAXKEHHOM KJIMHUYECKOW cuMnToMatukou. YBenmdenue PCU mpoucxomut
BCJICJICTBUE TTOTEPH TAKOTO CHIIBHOTO aHMoHa Kak Cl-, 6e3 3HaunMOii OTepH CHILHOTO KaTHOHA.
Korna non Bomopona tepsiercst kak Boga (HOH), a e kak HCI-, usmenenuii B PCU He Oyner, u
no3toMy He wu3MeHuThcs [JH+[. Jlng koppekuuu ankano3a MNpPeAnoYTUTEIHbHO BBEICHUE
XJIOPHCTO-BOIOPOIHON KHUCIOTHI B pacTBope. Ha ¢oHe anmkanosza OoNbIIOe KOITUYECTBO Kalus
NEPEXONUT B KIETKU, OCTaBJsAs 3HauuTenbHyr0 4yacTh Cl- B mima3Me KpoBH, YTO MPUBOAUT K
3HauntenbHoMy cHukeHuto PCU. PactBop Punrep-makrara Oonee ¢usuonorunyen, yem 0,9%

NaCl, Tak kax PCH ux coorBeTcTBeHHO paBHBI 28 1 0 MIKB/I.

2. METOIMKA 3ABOPA KPOBU JIAA UCCJIIEJOBAHUA KOC 1

XAPAKTEPU3YIOUIUE EI'O IIOKA3ATEJIN

KpoBp pomxkHa 3a0upaTbCs U3 apTepud TPH OIEHKE Tra3000MeHa B JIETKUX H
JOTIOJIHUTEIHHO M3 BEHBI - B CIy4yae HaJIM4Ws HApPYLIEHUS TPAHCIOPTa ra30B KPOBBIO M (WJIK)
TKaHEBOTO razooOmMeHa. Mma u mmnpui 11t 3a60pa KpOBU AOJKHBI ObITh FeapuHU3UPOBAHBI, HE
JIOJDKHO OBITh KOHTAKTa KPOBH € BO3MyXOM. KpOBb TOIKHBI HCCIIENOBATh Cpa3y ke mocie 3abopa.
Ecnu 3T0 HEBO3MOXKHO, OHA JIOJKHA NOMEIATHCA B JIEASHYIO BOAY M MCCIEI0OBaTh €€ HY>KHO HE
no3xe, yeM yepe3 30 MuH.

Host ortenku KOC wgartiie Bcero HCTIOIB3YIOT CIEIYIONINE TTOKa3aTeNH:

pH - 3TO OOpaTHBIN AECATUYHBIN JOrapr(M KOHIIEHTPAIIUU BOJOPOIHBIX MOHOB. DTOT
MOKa3areab M3MEHSETCS MpU HaJU4YMM JIeKoMIeHcupoBaHHbIX Hapyumennit KOC u moxer
CBU/JICTEJILCTBOBATH TOJIHKO O CIBUTaX B CTOPOHY allM103a Wi ajkano3a. B Hopme pHa Haxonurcs
B npepenax 7,35-7,45; pHv - 7,32-7,42; pH BuyTpuknetounsii = 6,8-7,0. ['panuiipl koneGaHui
pHa, coBmecTrmbIe ¢ )Xu3HbIO - 6,8-8,0.

BEect — u30bITOK WiH 1epUIIMT OCHOBAHUH, T.€. pacdeTHOE KoiaudecTBO MMoiib HCO3-,
KOTOPOE HEOOXOIMMO BBECTH B KXKIBIH JIUTP BHEKJIECTOYHOUN >KUIKOCTH WU BBITECHHUTH U3 HEe

kucioro Juist Hopmanuzauuu KOC. 9tot komnoneHT KOC cBUIETENBCTBYET O HEABIXATEIbHBIX



HapymeHusax KOC unu o KOMIeHCaTOPHBIX U3MEHEHHSIX €0 MPU AbIXaTENbHBIX PACCTPONCTBAX.
B Hopme BEecf =+ 2,3 mM/n1. [Ipenens! konebaHuii, COBMECTUMBIE C KU3HBIO, £ 1 5SMM/1.

PaCO2 (PvCO2) - npixarenpHblii kommoHeHT KOC, cBUIETENBCTBYET O IbIXaTeIbHBIX
HapymeHuax KOC win o KoMIeHCAaTOPHBIX U3MEHEHHSIX 3TOTO MMOKA3aTels MPU HEAbIXaTEIbHbBIX
paccrpoiictBax. B HOpMe 3TOT mokaszatenb B apTepHaibHOM KPOBH COCTaBIAET 35-45 MM PT. CT.
(4,7-6,0 xIla), mpu COBMECTHUMBIX C KU3HBIO Konebanusimu ot 10 o 150 mm prt. cT. (1,3 - 20,3
kl[la). YMenbmenue PaCO2 meHee 35 MM PT. CT. CBHJAETEIbCTBYET O THIIOKAITHWH BCIICJICTBUC
TUIEPBEHTUIISILIMM, KOTOPasi IPUBOAUT K JAbIXATEIbHOMY aJIKaJI03y.
Veenmuuenne PaCO2 Beime 45 MM pT. CT. HAOMIONASTCS NPU THUMOBEHTHJISAIMH, THUIEPKATHUS
MPUBOAMT K JIBIXaTeIbHOMY alli03Yy.

BB — koHLeHTpaius ocHOBaHUi Bcex OydepHbIX cucteM KpoBu (B Hopme — 40-60 MM/o).

SB — crannapTHbIif OUKapOOHAT — KOHIIEHTPALUS aHHOHA THIPOKapOoHaTa B I1a3Me KPOBH
npu 100% HachlllleHUN reMoro0rHa JaHHON MPoObl KPOBH KHUCIOpOaoM, TeMiieparype ee 380C
u Hampspkenun CO2 B Het 40 mm pr. cr. (5.32 kPa). Dror mnokaszarenab IO3BOJISIET
mudQepeHIMpoBaTh AbIXaTelbHble M HebIXaTelbHble paccTpoiicTBa. OH B HOpMe paBeH 20-27
(cpenn. 24) MM/

AB — uctunnsie OukapOoHnatsl, cogepxanne HCO3- B mazme xposu (19-23 MM/

7). TCO2 — o6mast yrnekucinora kposu (10,5-13,0 mM/m).

B nacrosimee Bpemsi, ucxons u3 koHuenuuu KOC Crioapra U uMMess COBpEMEHHbIE
ra3oaHalu3aTopbl, s OoJiee TOYHOTO OIpENeNeHHs] NPUYMHBI W IaToreHe3a HapyIIeHUH
1eJ1eco00pa3HO Hapsily ¢ KIMHUYECKHMMM JaHHBIMHM OINpenensaTh creneHb u3MeHenuss PCU,

PaCO2u AoOGu.

PCH y 310poBbIx stozeit cocranseT 40-42 MMOIIB/T U €€ MOXKHO y3HATh IIPH YITPOIIEHHOM

O

.
pacuere: PCU= DNa+ Cl-  Cawmwxenne no 30 MMOJIB/TT CBUAETENBCTBYET O Pa3BUTUHU

O -

HE/IbIXaTeJIbHOTO allu03a, a yBenundeHue Oonee 50 MMONIB/T — O HEIbIXaTEIbHOM CHBHUIE B
cTtopoHy ankanosa. CymiectByer crporast koppesinus mexay PCU u BE B kpoBu manueHToB
OPUT.

KonueHTpatus 1uccolMupoBaHHbBIX cIa0bIX KUCIOT (A-), IPEICTaBIEHHBIX B IIa3Me

KpoBH ee OenkaMu U Gocdaramu, meHsieTcs ¢ usmenenneM PCH, PCO2 u Ao6mr.

3. HAPYHIEHU A KOC, UX TTPOOUITAKTUKA 1 KOPPEKIIUA



Pasnuyarot nBa Buna Hapymenuit KOC (tabm.1): HenpixarenpHbIe (AI[1103 WIH allKaao3 —
MaTOJIOTUYECKOE COCTOSIHHWE MPHU KOTOPOM MEPBUYHO YBEIMUYMBAETCA ACPUIUT WM U30BITOK
OCHOBaHMM, YTO MPUBOIUT K M3MeHeHHIo mokaszarenss BEecf u pH B cropony ammpnemun wim
aJKaJIeMUN) U JIbIXaTeNbHbIC (AlM03 WIH AJIKal03 C MEPBUYHBIM YBEIHMUECHUEM WJIH CHIDKEHHUEM
PaCO2). Ilpu nuarHoctuke HapymeHuid KOC HeoO0XoauMo OICHMBATh CTENEHb TSIKECTH
PacCTpOICTB U KOMIIEHCATOPHBIX U3MEHEHUH.

Moryt ObiTh Gonee cnoxnbie HapymeHus KOC: omHOHampaBieHHBIE (IbIXaTeNbHBIA H
HEABIXaTEeNbHBIH alKug03 WM ajKallo3) W pa3HOHAmpaBiICHHBIE, MPOTHBOIOJIOXKHBIE
(mpIXaTeNnbHbIM alKua03 U HEAbIXaTelIbHbIN allKallo3, JbIXaTeNIbHbIM ajKaao3 U HeAbIXaTelbHbIN
auno3). B ux jauarHoctuke BakKHOE 3HAYCHHE HUMEIOT 3HAHME AaHAaMHE3a U CYIIHOCTH
MaTOJIOTUYECKOTO Tpoliecca, KIWHUKAa 3aboneBaHuss B comocTaBieHud ¢ gaHHeIMH KOC,
BOJTHOZJICKTPOJIMTHOTO OOMEHA U TIOKa3aTeIsiMU ra3000MeHa.

[Mpodunakrtuka nHapymenuit KOC Bo BpeMs aHecTe3MHM U MHTEHCUBHOW Tepamuu
OCYIIECTBIISIETCS MOIZICPKAHUEM aJIEKBaTHOTO KpOBOOOparieHus (00IIero 1 MUKPOIUPKYJISIIH )
U BEHTWISIUU JIeTKUX B peskume HopMmoBeHTWwsiuH (FetCO2 = 4,9 — 6,4 06%),
obecrneueHneMoctarouHoi okcurenanuu (Sa02 = 94-100 00%), mpeaynpexaeHneM HapyIeHUH
MeTabonu3ma.MIHTeHCHBHAs Tepanus OOJBbHBIX ¢ HapymenuemM KOC nomxkHa, npexne

BCET0, NMPEAYCMaTPUBATh yCTpaHEeHHUe (YHKIIMOHATBHBIX u
MEeTabOIMYECKUX  PACCTPOMCTB KaKMpOSIBICHUH OCHOBHOTO 3a00JieBaHUs, yCTpaHEHHE
KpuTtuueckoro coctosiuus. [Ipu orcyTcTBUmM

s dexTa U TSHKENbIX HapyLIeHusX, npoBoautcs koppekius KOC.

Tabmuma 1

Xapaxkrep HapymeHuii KOC
Hapymenust KOC ITokazarenu KOC

pH PaCO2 BEecf

HenpixarenpHBIN
aly103: YMEPEHHBIN -2.5--52
BBIPAYKEHHBIN -5.3--7.5
TSOKEIIBIN: 7.6 4[]
JIEKOMIIEHCUPOBaHHBI 7.20 40 -7.6
NYaCTHUYHO 7.21-7.29 34-28 76
KOMITEHCUPOBaHHBIN 735 20 76
KOMIICHCUPOBAaHHbIN




HenpixarenbHblii ankanos:
YMEPEHHbBIN +2.5-46.5
BBIPA’KEHHBIN +6.6 - +12
TSKEJIBI:
. +12.1u ]
JIEKOMIIEHCUPOBAHHBIN
YaCTUYHO 7.59 40 +12.1
KOMITEHCHUPOBaHHBIN 7.53-7.49 46-50 +12.1
KOMITEHCUPOBaHHBIH 7 45 60 o
HenpixarenbHbIN
aJIKaJI03: yMEpPEHHBIM +2.5-46.5
+6.6 - +12
BBIPAYKEHH
. +12.1u ]
13174
7.59 40 +12.1
TSKEJIBI:
7.53-7.49 46-50 +12.1
JjeKOMHeHCI/IPOBaHHBI 7 45 60 21
HYaCTUYHO
KOMIICHCUPOBAaHHbIN
KOMITEHCUPOBAHHBIN
JlprxarenbHbIii
alK103:yMEPEHHBIN 46-50
. 51-60
BBIPKCHHBIN
o 61up
TSKEIBIN:
7.20 7.20 61
zV[eKOMneHCI/IpOBaHHLI 729721 729721 ol
HYaCTUYHO
KOMIICHCUPOBAaHHBIN 7.35 7.35 61
KOMIIEHCUPOBAaHHbBIN
JlprxarenbHbIi
aJIKaJI03:yMEPEHHBIN 34-28
. 27-20
BBIPKCHHBIN
o 19u
TSKEIBIN:
7.59 -2.3 19
{[GKOMHGHCHpOBaHHH 7537 49 H5_59 1
H4acTUYHO
KOMITEHCUPOBAHHBIN 745 -7.5 19
KOMIIEHCUPOBAaHHBIN

AIMI03 HEABIXaTEIbHBIH MOXKET OBITH META0OIMYECKHUM, BEIACIUTEILHBIM 1 DK30I€HHBIM.

On xapakrepusyercsi cHmkeaneM HCO3- u Bo3pacranuem nedurnura ocHoBanuii (Becf > - 2,3
MM/). JlaHHBIN BU allu03a MOXKET OBITh BCIIEACTBUE: 1) BEITECHEHUs (TUTpallnn) OukapOoHara

Pa3JIMIHbIMU  SHAOI'CHHBIMU OPTraHUYCCKUMHU KHUCIIOTaMU, HAIIPpUMEpP, KCETOKHUCIOTAMHU IIpHU



I[I/Ia6eTe, AJIKOI'OJIM3ME HJIM TI'OJOJaHHU, MOJOYHON KHCIOTOM IIpHU T'HIIOKCHUHU; 2) YMCHBIICHUSA

HCO3- B opranusme (muapesi, GUCTYIbI KUIIEYHUKA M JKEITYHOTO TMY3BIPS, S3BEHHBIN KOJIWUT,

XpOHHUYECKasi MOYeYHAass HeJJOCTaTOUHOCTb, IPUEM COJISIHOM KHUCIOTHI U XJIOpUJa aMMOHHUS), YTO
TIPUBOJUT K YMEHBIIEHUIO KaTHOHOAHHOHHOTO rpaguenta J(Na++ K +) (Cl-+HCO3-) [ K
ypoBHIO MeHee 12 MM/n

(B HOpMe = 20); 3) NOCTYIUIEHUS HEJIETYYUX KUCIBIX BEIIECTB (OTPABIECHUE IK30T€HHBIMU
KUCJIOTaMHU: CAJIMIIUIIATAMH, METAHOJIOM, STHJICHIJIUKOJIEM).

[Ipr pa3BUTHM HENBIXaTEIBHOTO aIU103a BKIFOYAIOTCS KOMIIEHCATOPHBIE MEXaHM3MEI.
CunbHas KUCJIOTa TPU PEAKUUU C OMKapOOHATOM MEepeXOAUT B cialylo YroJbHYI KHCIOTY.
VYronpHast KUCJIOTa BO30Y)KIaeT JbIXaTeNbHbIM LIEHTP M MPOJAYKTHI €€ JUCCOLUAIUN BBIBOAATCS
nerkumu (CO2) u moukamu (H2O). Ilpu oTcyTCTBUM TATOJIOTHH CO CTOPOHBI TMOYEK OOIIas
skckpenust H+ u cunte3 HCO3- moryT yBenunuutsest B 10 pas.

[To MHEHHIO MHOTHX HCCIIEOBaTelel, Mpu MeTabOIMYeCKOM anuao3e 00s3aTeNbHO
UMEeTCss aHUOHHOE HECOOTBETCTBHE, BO3HHKAET aHMOHHBIH WHTEPBAJI MEXIY KOHIICHTpammen

katnoHa Na+ u cymmont annoHoB Cl-, HCO3-. Ero moxHO onpenenuTs 1o Gopmysie:

AU = Na+mi — (Cl-n + HCO3-).

B nopme AW (annonHbI nHTepBai) paseH 12+4 MM/n. [Ipu HenpixateapHOM anuno3e (3a
UCKJIIOUEHUEM COJITHOKUCHoro) AW yBenuumBaeTcss BCIEACTBHE MCIONBb30BaHUA OydepHbIX
CUCTEM KPOBH JJIsl HEUTpaIu3aluy KUCIbIX IPOAYKTOB.

[Ipn HexpIXaTeNbHOM alMA03€ pPa3BUBAIOTCS CJEAYIOIKE MaTo(U3UOIOTHIECKHE
peakuuu: yBeaudeHue copepxkanus H+ B kineTkax M pa3BUTHE BHYTPUKIETOYHOIO alnj03a,
KOMITICHCATOPHOM THIIEPBEHTUJISIIIMK, TOBBIINICHHOE yaaideHue H+ moukamu (mpm pH < 7,25
peakuys MOUM CTaHOBUTCS KHUCIIOM), yacTas pBota (ynaneHue H+ ¢ ey ouHbIM COAepKUMBIM),
CMEIEHHE KPHBOW JIUCCOLMAIMKA OKCUTEMOITIOOMHA BIIPAaBO C OOJIETYE€HHEM OTAAYM TKaHIM
KHUCJIOpOJa, KaTaboaM3M M pacmaj KIETOK, BbIxoJ K+ M3 KJIETOK M TMOBBIINIEHHWE €r0 B KPOBH,
aKTUBAlLlMs CHMIIaTO-aIpeHAIOBOM CHUCTEMBI M BBIOPOC KAaTEXOJAaMUHOB C TMOCIEAYIOIIUM
HapyleHneM (yHKIIUH CePIIeUHO-COCYANCTON CUCTEMBI.

KiinHnueckn HeapIXaTelbHbINA alli103 MOXKET MPOSIBISTHCS HAPYLIEHUEM TeMOJIMHAMHUKU
U MUKPOLMPKYJISALHMHM, YYalIEHUEM [IbIXaHUs, TUNEPTEPMUEH, OJUTYpUEH WIM aHypuei,
aguHaMHUEH.

,HI/IaFHOCTI/IKy HEAbIXAaTCJIbHOI'0 alua03a OCYLICCTBIAKOT Ha OCHOBAHUMU JAaHHBIX



aHaMHe3a, KIIMHUYeCKoN KapTulbl U Jaboparopubix uccneaoBanuiit KOC (BE < - 2.5; AB < 19,
BB <40, SB

<20, pH < 7,35). YHame Bcero pa3BuBacTCsi METAOOIIMYECKUN allU03 BCIICICTBUE HAKOIIJICHUS B

OpraHu3Me MPOAYKTOB oOOMeHa. Pa3nmuyaroT mpu 3TOM JakTarT amnuao3 2-X TUIOB: THma A
(kmaccudeckwuii) y O0JIbHBIX C TOHMKEHHOM niepdy3ueii TKaHel 1 BEIPaXKEHHOHN THITOKCHUEH U THTIA
B, y OOnpHBIX C BBIPAKEHHBIMH METAOOIMYECKUMU HapyLIeHUsMU (caXapHbli aualer,
UH(DEKIMOHHbIE OO0NIe3HU, IMOYEUHO-NIEYCHOYHAss HEAOCTAaTOYHOCTh W TMp.) M HEKOTOPBIX
OTpaBJICHUAX (CalMIUIATaMU, STUIICHIJINKOJIEM, METAaHOJIOM, aHTH(PPU30M H Ip.).

JlakTaT — CWJIBbHBIM WMOH, PU HOPMAJIBHOM PH OH MOJHOCTBIO JUCCOUMHUPOBAH, TaK KaK
OpraHu3M OBICTPO €ro MPOAYIHUPYET U MOTIONIAeT. Y OOJIBHBIX, HAXOMAUIUXCS B KPUTHUYECKOM

COCTOsIHUH, YPOBCHBb I'HIICPJIATATEMUN 3HAYUTCIBHO BBIIIC, YCM YPOBCHb allA034d.

Jlakrar moxkeT ObITh TIOBBIIIEH (Oonee 2-4 MM/m), a [H+ [J HeT. D10 00BsACHSETCS TEM,
YTO IIPU MHTEHCUBHOM Tepanuu K Ijia3Me A00aBiseTcs HEe MOJIOYHAsl KUCJIOTa, a COJIb CUIbHOU
KUCJIOTBI: CHJIbHBIN KaTHOH Na+ BMECTe ¢ CHIIbHBIM JIAKTaTHBIM aHUOHOM. Jlakrar moTpebnsercs
MoJ BIMSHUEM KJIETOYHOTO MeTabonu3ma M ocTaromuiics moH Harpus mnossimaer PCHU. ITlpu
HOPMaJIbHOM CHCTEMHOM MeTa0oim3Me CyTOYHBbIH 000poT jakrara paBeH 1500-4500 mwmorb.
Bropoii mexanusm koppekuuu PCU u Hopmanmuzaumum pH npu runepnaktareMud — 3TO
nepeMerieHne cuiabHoro anuona Cl- u3 mna3Mel KpoBH B KJIeTKH. OCHOBHBIM HCTOYHHKOM JIAKTaTa
SBJISIIOTCS JIETKHE, 0COOEHHO MPHU OCTPOM JierouHoM noBpexieHuu. [To muenuto N.P. Day u coasr.
(1996), runepnaxkrareMus MpH CETNCUCE BOZHUKAET CKOpPEE BCIEACTBUE MOBBIIIEHHOTO a3pOOHOT0O
MeTa0oIM3Ma, YeM TKaHEBOW TMITOKCUU MJTH YTHETCHHUS aKTUBHOCTH NMUPYBAaTACTHAPOT€HARHI.

[Ipu nuarHocTuke amuao3a BaKHO ONPENETUTh NMPUUYUHY, CTENEHb TSKECTH NMEPBUUYHBIX
HapylIeHUH M KOMIIEHCATOpHbIX u3MeHeHui. KomnuecTBeHHoe mnpeobnananue HPPOBBIX
3HAYEHUN NMEPBUYHBIX HAPYLLIEHUI HaJl KOMIIEHCATOPHBIMU U3MEHEHUSMH I103BOJISIET MIPaBUIIBLHO
onenuts KOC.

WuTeHcuBHas Tepanusi OONBHBIX C HEABIXATEIbHBIM AIlI030M JI0JDKHA MPEayCMaTpUBaTh
[AaTOI'€HETUYECKOE JIeueHHEe OOJIBHOTO, YCTpaHEHHE IPUYMHBI, BBI3BABLIEH pa3BUTHE aluo3a
(mpu ycHemHoOM JIEYEHUU OpPraHMYECKHE KHUCIOTHI MOCTENEHHO MEeTaOOoNIM3UpPYIOTCS U (MIIN)
SKCKPETUPYIOTCS, alliJI03 UCUE3AET).

Ecoum npuumHy He ynaercs YCTpaHUTh, TSXKEIbIM anuI03 HYKHO KOPPUTHPOBATH
BBeZieHHeM ocHoBaHuii: 4,2% unu 8,4 % pacTBopa HaTpus ruapokapOonara (B 1 mi pactopa 1
MM ocHoBaHwuit), unu nakrara Hatpus (B 1 mu 11 % pactBopa 1 MM ocHoBanwmii), uimn 3,6%

pactBopa Tpucamua, THAM (B 1 miu 3,6% pactBopa conepxutcst 0,3 MM ocHoBaHuii). Pacuer



A03bl OCHOBAaHUs ITPOU3BOIAT I10 q)opMyne:

JBbC =F * macca tena (xr) * ABeecf,
rae: ABC - nepunur OydepHbix cucrem, MM

ocHoBaHMii;F — 00beM BHEKIIETOUHOM JKHIKOCTH, JI/KT, OH
pasen 0,2;

ABEecf — pa3Huiia Mexly UICTUHHBIM U HOpMaJIbHbIM 3HaueHueM BE.
He cnenyer neduuuT ocHOBaHMI KOppPUIHMPOBATH MONHOCTHIO. Ecinu mpuumHa anumosa

orpezeNieHa M MOXET OBbIThb KOHTpOJIHMpyeMa, TO BO BBEIACHMM OCHOBaHHM HEpEAKO HET
HEOOXOIUMOCTH.

Cpok rogHocTu Hatpus ruapokapOoHara - 1-3 cyTok, a npu A00aBlieHUU CTa0MIM3aTopa
(0,3 mn Tpwiona b nHa 1 mn rugpokapOonara) oH yBenuuuBaercs a0 30 cyr. Harpuit
ruapokapOoHar aeicTByer ObicTpo. Ilpu ero mpuMeHEeHWHM CleayeT YYHUTHIBAaTh YBEITUYCHUE
obpazoBanust CO2 1 HEOOXOAUMOCTh JOCTATOYHOW BEHTWISILIMM JIETKUX, a TaKKe BO3MOXKHOCTh
Pa3BHUTHS THIIEPOCMOJISUIBHOTO COCTOSIHHSI C TIOCIIEAYIONIUM Pa3BUTHEM CEPISYHOCOCYIUCTON
HEI0CTAaTOYHOCTH.

[Tpu ucronb30BaHUY JIAKTAaTa HATPUS (JIAKTACOJIA) MPOUCXOIUT €r0 METa0OIU3M B TICUCHU
¢ oOpa3oBaHHEM IIMKOTEHA, MIOATOMY TPU HAPYHICHUSX (DYHKIIUU TICUECHU OH MPOTHBOIOKA3aH.
KpomMe TOro, BO3HHMKAaeT JakTalUAEMHUs, YTO OrPAaHUYMBAET €ro NMpPUMEHEHHE IMPH TKAHEBOH
TUTIOKCHHU.

TpucamuH OKa3bIBaCT BBIPAKEHHOE UYPETUYECCKOE ICHCTBHE, BBIICISACTCS MOYKAMHU.
Hcnonp30BaTh €ro MOKHO TOJIBKO MTPH COXPAHHOM UX (PYHKIIHU.

Ankano3 HenbIXaTelbHbIM BO3HUKAET mpu moBbimieHnu cootHomenus HCO3-/PaCO2 3a
cuer yBenuueHuss HCO3-. OH moxeT ObITh BeiencTBue: 1) n30bITouHOro BBeAeHHs Oy(epHBIX
OCHOBAaHMU WJIM TIEPEIMBAHHUS OOJBIIOTO KOJUYECTBA ITUTPATHOW KPOBH (IIUTPAT B TEYCHU
npeBpaliaeTcs B HATPUS JIAKTaT); 2) MOBBIMICHUS 0O0pa3oBaHWs OWKapOOHATOB B IMOYKaX W
KEITyTOYHO-KUIIIEYHOM TPaKTe MJIM OTHOCUTEIHHOTO TIOBBIIICHHUS UX COJACPIKAHUS MPHU OONBIIHX
notepsax H+ u xmopuoB (HeykpoTuMas pBoTa, auapes); 3) nedumnura Kamus mpu O0JIBIION TOTepH
€r0 WM OTPAaHHYEHHOTO TOCTYIUICHHS €ro; 4) JUIMTeTLHOTO0 M OECKOHTPOIBHOTO BBEICHUS
TNYPETUKOB, TIPUBOAIIETO K YCUICHHOMY BBIBEICHUIO U3 OPTaHU3Ma Kallvs U XJIOPHUJIOB.

[Ipu ankamo3e HeIbBIXaTENbHOM BO3HHKAIOT CIEAYIONIHE MaTO(PU3UOIOTHIECKUE
U3MEHEHUs: 1) BBIXOJ| KaHus U3 KJIETOK W TMOCTyIUICHHE B HUX H+ ¢ mocienyromuM pa3BuTueM

BHYTPHKJIICTOYHOI'O anunao3a, 2) YBCIMYUBACTCS BBIACICHUA KaJuAd IMMOYKaMH, PaA3BUTUC



TUNOKATMEMHH C TMOCIEAYIOIMM HapylIeHHeM pUTMa cepana; 3) TUHOBEHTHIALUs; 4)
CMEIICHUEKPUBON TUCCOLIMALIMMU BIEBO C 3aTPyAHEHUEM OT/auM KUCJIOpO/a TKaHAM; 5) pa3BUTHE

MapagoKCAIbHON aluypHH.

Knunnueckn anuao3 HeIbIXaTeNbHBIM MPOSIBISETCA TUIIOBOJIEMHEH, TUIOKaJIUeMUeH,
NOJIMypHUEll, MBIILIEYHOH c1a00CThI0, MHOTIa BOSHUKAIOT CY/I0POTH BCieICTBUE CBsi3bIBaHMs Ca2+
OenKaMH.

JInarHOCTUKY HEABIXaTeIbHOTO ajiKajio3a OCYLISCTBISIOT Ha OCHOBAaHWUU JaHHBIX
aHaMHe3a, KJIMHUYEeCKOW KapTUHBI U J1aboparopHbix ucciaenopanuii (BE > +3,0 MM/, HCO3- >
25 mM/n. PaCO2 > 46 mm pr. cT. pH > 7.46), BOTHODIEKTPOIUTHOTO OanaHca (TUIIOKATUEMUS,
TUIOXJIOPEMUS).

NuTencuBHass Tepanus OOJBHBIX C HEABIXAaTEJbHBIM aJIKaJ030M JOJDKHA
npeaycMaTpuBaTh: 1) maroreHeTHYecKoe JiedeHrne O0NBHOTO, yCTPpaHEHUE MPUYHUHBI, BHI3BaBIIICH
pa3BUTHE aJIKao3a; 2) YCTpaHeHHE HApYIICHUH TeMOJWHAMUKY; 3) KOPPEKIUIO TUIIOKATHEMHH,
TUIOIIOXJIOPEMHH; 4) KOPPEKIUIO TSKEIOr0 IEKOMIIEHCHPOBAHHOTO aJIKajio3a ¢ UCIOIb30BaHUEM
consiHoM kucnotsl (0,05-0,1 N pacTBop BBOAAT B LIEHTPaJIbHBIE BEHBI C MAKCUMAJIbHON CKOPOCTBIO
BBeneHus 0,25 MM wunu 2,5 ma - 0,1 N pactBop / KT mMaccel Tena B 4, HO He O6onee 100 MM B
cytkn)mu 100-150 M 0,9% pacTtBopa xsopuaa aMMoHHUs (B CYTKH BBOAUTH He Oonee 250-300
MM H+
). MoxxHo Takxke npuMeHuTh nuakap6 (0,250,5 r uepe3 por), KOTOPBIN CIIOCOOCTBYET 3aJepiKKe

CO2 B kpoBu. JlJ1s pacyera UCMONB3YIOT CIEAYIONTYI0 POpMYITy:

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

Anpnno3 apIxaTenbHbld BO3HUKAaeT Npu Bo3pacTanuu PaCO2 BcieAcTBHE HapylIEeHHOMN
anbBeONSIpHOM BeHTHW LMK, OH BBI3BIBAET KOMIIEHCAaTOPHOE IOBBIIIEHHE BHIPAOOTKH HATpHUs
OuxapOoHaTa B SpUTPOLUTAX U KJIETKaX MOYCUHBIX KaHAJbLEB, YCHJIMBaeTCs BblaeneHne H+ u
XJIOPUJIOB ITOYKAaMU, KpUBasl AUCCOLMALIMN CMEIAEeTCsl BIIPABO C 00JErYeHUEM OTJauu KUCIIOpoia
TKaHSIM.

KnuHuyecku IbpIXaTeNnbHBIA aly03 MPOSBISIETCS CHIKEHHEM O0beMa BEHTHIISLHH,
HapylICHHMEM pUTMa [bIXaHUS, yBEJIMYEHUEM yIapHOro oObema ceplua, pacliupeHUEeM
nepupepuIecKuX COCYJOB, CHIKEHHEM OOIIero nepupepuyecKoro COMPOTUBIEHUS COCYAOB,
TUNepeMue KOKHBIX IIOKPOBOB U CIIM3UCTBIX 000JIOUEK, YUAIIEHUEM ITy/bCa, OBBIILIEHHUEM WIH

0e3 U3MEeHEHNH AI[, IMMOBBIIICHHUEM BHYTPUYICPCITHOT'O AABJICHUAA.



JlnarHoCTUKy IbIXaTeNbHOTO allu03a OCYIIECTBIAIOT HA OCHOBAHMU JAaHHBIX aHAMHE3a,
KJIMHUYECKON KapTUHBI U JJabopaTopHbIX uccienaoanuii (PaCO2 > 46 mm prt. ct., pH <7, 35, BE

KOMIICHCATOPHO MOXKET CHI)KAThCSI HUKE -2,3 MM/1m).

NutencuBHas Tepanusi OOJBHBIX C JBIXaTeIbHBIM alMA030M MpeaycMaTpUBaET
MaTOTeHETUYECKOE JIeUeHHE OOJIbHOTO, YCTPAHCHUE MPUYMHBI, BHI3BABIICH pa3BUTHE aluio3a U
peCIUpaTOPHYIO MOANEPKKY HEIDPEKTHBHOTO COOCTBEHHOTO JBIXAHHUS.

AJKano3 ApIXaTeabHBIM (THIMOKATHMYECKUH) BO3HHMKAeT Npu cHmwkeHuu PaCO2
BCJIC/ICTBUE TUTNEPBEHTUIISIIMM CIOHTAHHON (TpaBMa, TeMOpparudyecKuil MoK, BO30YXKIEHHE,
UCTEpHsl, TUNEPTEpMUs, AUIHIEPaTbHO-KaTa0OIMUECKUN CHHAPOM, IPH CTpaxe OOJIBHOTO,
6o1u)u uckyccrsennor (MBJI B pexxume runepBeHTUIISALUN).

[Ipu ankango3ze AbIXaTEJIbHOM KOMIIEHCATOPHO YMEHbUIAETCS AUCCOIHAIU
OKCHUTEMOTIIOOMHA, BO3PACTACT BBLICICHHE MOYKAMU H30BITOYHOTO KOJHMUYECTBA OMKapOOHaTa,
CHIWXKaeTcsa peabcopbuus u obpazoBanme HCO3- B spuTporuTax M B KJIETKaX MOYEUHBIX
KaHaJbIIEB.

['unoxanHus BHI3BIBAET BA30KOHCTPUKIMIO NMEepUPEPUUECKUX COCYAOB, COCYIOB MO3Ta U
YMEHbILIEHNE MO3TOBOI0 KPOBOTOKA, CMEILIEHUEM KPUBON AUCCOIMAIMM OKCUTEMOIIIOONHA BIEBO
C yXyALUICHUEM OTAAa4M KUCIOpOAA TKAHSIM, CHIDKAET BHYTPHUYEPEIHOE IABJIICHHWE, YMEHBIIACT
MOK 1 BBI3bIBa€T T'HIIOTEH3HUIO.

HNutencuBHass Tepamnus OOJNBHBIX C JBIXaTeNbHBIM aJIKaJl030M TMpeaycMaTpUBacT
MaTOreHETUYECKOE JIeUeHHE OOJIbHOTO, YCTPAHEHUE MTPUYMHBI, BBI3BABILCH pa3BUTHE aJIKaJlo3a U

peCnMpaToOpHYO KOPPEKIIUIO TUIIEPBEHTUIISLIMI

(nepeBon 6ompHOTO TTpU MIBJI B peskuM HOPMOBEHTUJISALINHN ).
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