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BBE/JIEHHE

Kucnorno-ocnoBunoe cocrosinue (KOC) kpoBu U apyrux OHOIOTHYECKUX

}I(I/I,Z[KOCTeﬁ - OWH N3 BA’KHBIX KOMIIOHCHTOB I'OMCOCTa3ad OpraHu3ma,

XapaKkTepU3yIOIUics KOHIIEHTpaluei BoaopoaHbix nono UH+0, kotopas 3aBucsr
OT COOTHONIIEHUS MEXIY BOJOPOAHBIMHU U THAPOKCUJIBHBIMU HOHAM, MEXKITY
KHCJIOTaMU 1 ocHOBaHUsMH. OHO OTpeIesisieT CTabMIbHOCTh IPOTEKAHMS OCHOBHBIX
(bU3HOTOTHYECKUX TIPOLIeCCOB B oprannzme. OCHOBHbBIC

OMOXMMHUYECKHUE PEAKIINH B KJIIETKAX U B X OKPY>KEHUH JJOCTUTAIOT MAaKCUMyMa MpU

OIIPCACIICHHbIX 3HAYCHUAX aKTHUBHOM pCeaKuun CpCanbl. KOHH@HTpaI_II/Iﬂ HOHa

H+ OH+0 noanepskuBaeTcs B 04eHb y3KoM nuana3one (36-43 HMouib/i1, B cpeHeM

40 uMounb/n unu 0,00004 mmons H+/n). Tlpu Beixose 3a nipenensl Hske 10 u Bble

100 HMob/1 mpoucxoIuT HeoOpaTuMas JeHaTypalus OEIKOBBIX CTPYKTYP

dbepmentoB. Bnytpukierounas  koHueHTtpamus OH+0 B 4 pasza Bbiie

BHEKJIETOUHOW. KOHIEHTpaunio BOAOPOIHBIX HMOHOB Xapakrepuszyer pH kposw,

KOTOPBIN Koytebercs B mpeaenax 7,35-7,45.

1. MEXAHM3MBI IIOJAEPXXAHUA KOC

B mporiiecce merabonm3ma 006pa3yroTcst Kuciblie npoAaykTel: 1) neryune — CO2
okoJio 15000 mmons/cyT (0,13 MmMonb/kr * MuH-1); 2) Henetyuue - H+ oxono 30-80
MMoJtb (1 Mmounb/kr* cyr-1); 3) MonouHas U MUPOBUHOTpaAHAs (IPU OKUCICHHUH
yIJIeBOJIOB), cepHas, (ocdopHas, MoueBas KHUCIOThl, AMUHOKHUCIOTHI (MIpU
OKUCJIEHUH O€NIKOB), [-OKCMMAacisiHas, AaleTOYKCYCHas, >KHUPHBbIE KHUCJIOTHI,
KETOKHUCIIOTHI (IIPY OKUCIICHUU )KUPOB).

JIns cBoelt 3amuThl OT HUX M nojaepxkanusa nocrossactsa KOC, oprannsm
UCIIOJIb3YET CUCTEMbI OBICTPOTO pearupoBaHusi — OyPpepHbIE CUCTEMBI U CUCTEMBI

MCIJICHHOI'O pc€arupoBaHud - (l)I/ISI/IOJIOFI/IIICCKI/IC CHUCTCMbI, CBA3aHHBIE C



J€3UHTOKCUKAIIMEH TMPOMEXYTOYHBIX M BBIICICHUEM KOHEUYHBIX MPOAYKTOB
oOMeHa.

OcHoBHBIMU Oy(pepHBIMH CUCTEMaMH KPOBH SBJISIOTCS: 1) reMOorioonHoBas —
KHb / HHb (35-76% 6ydepnoit emkocTn); 2) kapoonatHas — NaHCO3 / H2CO3
(13-35% OydepHoit emkocTH); 3) 6enkoBas — Boemok / Hoemok (7-10% OydepHoit
emkocTH); 4) hocdarnas — NaHPO4 / NaH2PO4 (1-5% OydepHoii eMKOCTH).

OHu TpencTaBlieHBl B BHUJIE CJIA00N KHUCIOTHI M COJBIO ATOW KHUCIIOTHI.
OcHoBHBIMU Oy(epHbIMH CHCTEMaMH SBISIOTCS: B KIETKax — OelkoBas U
docdarHasi, BO BHEKJIETOYHOM MPOCTPAaHCTBE — KapOoHarTHas. ['eMorioOuHoOBast
OydepHas cucremMa aKkTMBHA Kak B KJIETOYHOM, TaK M BO BHEKJIETOYHOM
MIPOCTPAHCTBE.

BydepHbie cuctembl KpoOBH, HpeAcTaBiisgs TOJNbko 1/5 oOmel OydepHoit
€MKOCTH OPTaHHU3Ma, ITpU JucTpecce He MoryT nogaepxkusars KOC Ha HOpMaibHOM
ypoBHe. [loaromy npu ucromenun OydepHbix cuctem st nogaepxanus KOC
HAQUMHAIOT  AKTUBU3UPOBAThCA  (PU3MOJIOTMYECKHE  CHUCTEMbl  MEIJIEHHOTO
pearupoBanus: 1) nerkue (yaanenue wim 3aaepkka CO2); 2) mouku (Beiaenenue H+
wi HCO3- , peabcop6iius HCO3-); 3) nedens (HeWTpanu3aius OKUCICHUEM); 4)
xenygouHo-kumedHsid TpakT — XKKT (Beinenenue H+, HCO3-) u np.

B wucropuueckom acnekre oneHky KOC ocyuiecTBiasiiim pa3indyHbIMU
croco0aMu B 3aBUCUMOCTH OT MPUMEHSAEMBIX TEXHUUECKUX CPEJICTB, TEXHOJIOTUHN U
KOHILIEITLINH.

CHayana ee MpOBOJWIM C MOMOIIBI0 ypaBHeHUs I'enaepcona-Ieccenbbaxa

(Henderson-Hasselbalch):

pH =logKa + log OH2 CO30 / OHCO3-0 = 6,1 + log 25,0/1,25.=6,1 + 1,3 =
7,4



rae: logKa - morapudm KOHCTaHTBI AMCCOLMAIIMM YTOJBHON KHCIOTHI MpU
380C.

3arem jgarckmii ydeneid O. 3uraapa-Anumepcon (Sigaard-Andersen)
chopmynupoBan onepatuBHbIil MeTo1 kKoHTpoass KOC uupkynupyromeid KpoBU Ha
ocHOBaHMM ompeaenenuss pH B mnpobdax KpoBU, HACHIIMIEHHBIX JBYMS
KHUCIIOPOIHOYTIIEKUCIBIMU cMecsiMU (00bIUHO ¢ KoHueHTpauedn CO2 okomno 4% u
8%) u akTyanpHOro 3HaueHus pH ganHOrO 00pasia KpoBH.

K xonity 50-X roJ10B MpOIIEIIIETr0 CTOJETHS TJIaBa IIEHTPATbHON O0JILHUYHOM
nabopatopun B Komenrarene Ilonm Actpyn (Paul Astrup) BBenm B NpakTHKY
osicTponericTBytomue pH-metpel pupmbl Radiometer, monyuyuBiiue Ha3zBaHHE
Astrup MicroEguipment (Mukpomeron Actpyna). Onpenenus Tpu BenuduHsl pH B
OoJHOM mpoOe M MOoCTpoMB TrpaduK Ha CHEUMATBHOW HOMOrpamMme 3uraapja-
AHjepceHa, MOKHO MOJYyYNUTh HCTUHHYIO KOHIIEHTPALWIO aHUOHA THApOKapOoHaTa
(AB) B mia3me KpOBH U MPOU3BOJIHBIE MOKAa3aTeIu: CyMMYy Oy(epHbIX OCHOBaHHIA
(BB), uzosrtok ocnosanuii (BE), cranaaptHelil OukapOonar (SB).

B 1954 r. amepukanckuii ¢usunonor Puyapn CHoy (R. Snow) coobuimn o
co3JlaHuM ToJisiporpaduueckoro dJeKkTpona s npsmoro usMmepenus PCO?2,
KOTOPBIN OBLT yCOBEpPIICHCTBOBaH B 1958 . aMepUKaHCKUM aHECTE3UOJIOTOM H
unxeHepoM Jlxxonom CeBepunrxaycom (J. Severinghause). O. 3uraapa-AnnepceH
pa3paboTayl Ipyryr0 JIMHEHHYI0O HOMOTpamMmy, C HOMOUIbIO KOTOpPOHM, IpOBeIs
npsimoe onpenenenue pH u PCO2, moxHo omnpenenuth mnokazarenn KOC. B
JTaTbHEHUIIEM, WCIONb3Ysd KOMIBIOTEPHYIO TEXHUKY, MOXHO OBLUIO TOJYYHTH
nokazatesn KOC, UCKITIOUMB HE TOJBKO SKBUJIMOPUPOBAHUE KPOBHU ATAJTOHHBIMU
ra30BbIMU CMECSMU, HO © HOMOTPaMMBI.

B 1956 r. amepukanckuii ouoxumuk u ¢uszuonor JI.C. Kmapk (L. Clark)
pazpaboran mossporpaduueckui snekTpon s onpeaeneHus PO2. K 1960 r.

NOSIBUIIUCH MTEPBbIE TPUOOPHI JIJIs1 KIMHUYECKOT0 MOHUTOpUHTA ra30oB kposu 1 KOC.



B 70-e ronpl BHeApPEHbI B MPAKTUKY ONTOJHBIE TEXHOJOTMH U3MEPEHUS U
peructpaunu pH, PCO2 u PO2. Bricokass TOYHOCTb M3MEpPEHUS M HEOOJBIION
IUaMeTp JaTyuKa MO03BOJsJIa BBOAWTH €r0 B COCYJIHCTOE PYyCIO H MOJy4aTh
HernpepriBHYI0 HHpopmaluio o KOC.

B navane 80-x romoB Ilutep Crtroapt (P.A. Stewart) omyOnukoBas HOBYIO
koHuenuuio KOC ¢ wusnoxkeHuemM (QPU3NKO-XMMHUYECKOTO TMOAXO0/JAa K €ro
¢usnonorun. OHa NpPEANOYTUTENIbHA B COBPEMEHHON KIMHUYECKON (PU3HOIIOTHH,
TaK Kak HU M30bITOK OCHOBaHUH, HU KOHIIEHTpaIusi OMkapOoHarTa B Ijla3Me KpOBH,
B TOM YKCJI€ M CTAHJAPTHOTO, HE BCEr/Ja MOTYT OOBSCHUTH MPUPOY HAPYIICHUI
KOC y 6onbHoro. Konnenmus Crroapra MO3BOJISIET BBISIBUTH NMPUYMHBI MHOTHX
pacctpoiictB KOC u 6osiee parmoHaibHO MOJOUTH K UX ycTpaHeHuto. CorjiacHO
ATOW KOHUENIMWHU, BCE BOJHBIE PACTBOPHI B OPraHU3ME YEJIOBEKAa MPEACTABIISIIOT
coboit HeucTomaeMblii ucrounuk H+. B atux pactBopax OH+0O ompenensiercs
nucconuanueit Boasl Ha H+ m OH- wuosbl. JlaHHBIA mOpoliecC OPOUCXOAUT B
COOTBETCTBUM C 3aKOHAMH (PU3NYECKON XUMUU: AJNEKTPOHEUTPAIBHOCTBIO (CyMMa
BCEX MOJIOKUTEIBHO 3aPsKEHHBIX HOHOB PaBHA CyMME OTPULIATENBHO 3apsKEHHBIX
MOHOB) U COXPAHEHHUIO Macc (KOJMYECTBO BEILECTBA B JAHHOM PAacTBOPE OCTAETCS
MOCTOSIHHBIM, €CJIM OHO He J00aBII€TCA WM MPOU3BOAMUTCS, HE YHAISIETCS WIH
paspymiaercs).

B HopMme B masme cymiecTByeT paBHOBecue Mexay katuoHamu (Nat+, K+,
Ca++, Mg++) u anuonamu (Cl -, HCO3-, 6enku, octaTrouHbie aHMOHBI). OHO paBHO
153 ™MMonw/n u mpeacTaBieHo B guarpamme [ombOna. [lpu  ucromenun
OukapOOHAaTHBIX Oy(EepHBIX OCHOBAHMUW WX MECTO 3aHUMAIOT OPTaHUYECKHE
KHCJIOTBI, B PE3YyJIbTaTE€ YETr0 CO3/JAETCSI HECOOTBETCTBHE MEXAY KOHLIEHTpauuen
Na+ u cymmoit HCO3- u Cl-. TlosBisieTcst Tak Ha3bIBa€MbIii aHHOHHBIN MHTEPBAII
(AW). B Hop™me oH coctaBiisieT 12.4 MMOIIB/II.

CymHocTh noaxona CTroapTa 3aKIIFOYaeTCsi B TOM, YTO B IJIa3ME BEIMYMHA

KOHIIEHTparuu uoHOB Bomopona (popmupoBanme KOC) 3aBucut ot 3-x



nepeMeHHbIX BenruuH: a) PCU -pa3HUIbI KOHUEHTPALMK CUIBHBIX HOHOB (MEXY
cymmoii koHneHTparuu Na+, K+, Ca++, Mg++ ¢ onnoit ctoponsl, u Cl- + makrar, ¢
npyroit); 6) PaCO2; B) AobOmi — oO0miell KOHIIEHTpAIlUU HEIUCCOIMUPOBAHHBIX
(AH+). u nuccounnpoBaHHbIX (A-) c1aObIX KUCIIOT.

Conepxanue H+ u HCO3- meHsieTca auiib Opyu U3MEHEHUHW OJHOTO U3 3THUX
Tpex nokazaresnei. [loaromMy st Toro 4To0bl y3HATh, KaK OpraHu3M peryiaupyet pH,
HEOOXOJIMMO MPEJCTABIATH, YeM OOYCIIOBJICH UX CJIBUT.

Hanpumep, y 60J5HOTO CO CTEHO30M MpHUBpPaTHHKA BCIICICTBUE IMOTEPH C
KEITYIOYHBIM  cofepkKUMbIM  cojisHod  kuciotel  (HCl)  pasBuBaetcs
TUIIOXJIOPEMUYECKUH  METa0OIMYEeCKUM  ajlkajo3 HMHOTJa C  BBIpaK€HHOMH
KJIIMHUYECKOM cuMnToMaThKou. ¥YBenudenue PCU npoucxoauT BCaeACTBUE TOTEPU
TaKoro CUbHOTO aHnoHa kak Cl-, 6e3 3HaunMMOi# moTepu cHJIbHOTO KatuoHa. Korna
noH Bogopona tepsaerca kak Boaa (HOH), a ne kak HCl-, usmenenuii B PCU ne
Oymer, W mo3ToMy He wu3MeHuthcs OH+O. Jlng xoppekuum ankanosa
IPEATIOYTUTEIIFHO BBEJCHNE XJIOPHUCTO-BOJOPOTHOM KUCIIOTHI B pacTBope. Ha dhone
ajKajo3a OOJIBIIOEC KOJWYECTBO Kallds TIEPEXOAUT B  KICTKH, OCTaBIISS
3HaYUTEeNbHYI0 YacTh Cl- B Tu1a3Me KpOBH, YTO IPHUBOJIUT K 3HAYUTEIHLHOMY
cumxenuto PCU. PactBop Punrep-nakrara 6onee gusnonorudex, uem 0,9% NaCl,

tak kak PCU ux cooTBeTCTBEHHO paBHBI 28 1 0 MIKB/II.

2. METOAUKA 3ABOPA KPOBU U UCCIIEJOBAHNA KOC 1
XAPAKTEPU3VYIOUIUE EI'O TTIOKA3ATEJIA

KpoBb nomkHa 3a0upaThCs U3 apTepUU MPHU OLIEHKE ra3000MEHA B JIETKUX H
JIOTIOJTHUTEJIHPHO U3 BEHBI - B CIIy4ae HAIMYHUS HAPYIICHHS TPAHCTIOPTA T'a30B KPOBBIO
1 (W) TKaHeBoro razooomena. Mrna u mmpuil ajist 3a00pa KpOBU JOJIKHBI OBITH
renapuHU3UPOBAHBI, HE JOJKHO OBITh KOHTAKTa KPOBU C BO3IyXOM. KpOBB TOJKHBI

UCCIIEIOBaTh cpa3y Jke mocie 3abopa. Eciu 3TO HEBO3MOXKHO, OHA JOJDKHA



MIOMENIATHCS B JEASHYIO BOJIY U UCCIEN0BATh €€ HY)KHO HE MOo3:xe, yeM yepe3 30
MUH.

st ouenkn KOC yamie Bcero ucnosb3yroT CIeAy0Iue MOKa3aTelu:

pH - 3T0 00paTHBI AECATUYHBINA JIOTaprU(pM KOHILEHTPALHUUA BOJIOPOIHBIX
MOHOB. OTOT TIOKa3aTelb W3MEHSETCS IpPU HAIUYUHU JEKOMIICHCUPOBAHHBIX
HapymieHnii KOC u MOXKET CBUIETENbCTBOBATH TOJIBKO O CABHIax B CTOPOHY
aIya03a uiym ankanos3a. B nopme pHa naxoaurcs B npenenax 7,35-7,45; pHv - 7,32-
7,42; pH BHyTpHuKIEeTOUHBIN = 6,8-7,0. ['panuiel konedanuii pHa, coBMecTUMBIE C
JKU3HBIO - 6,8-8,0.

BEecf — u30bITOK WK nedUIUT OCHOBaHWH, T.€. pPacuETHOE KOJIUYECTBO
mMosib HCO3-, xkoTopoe HE0OXOAMMO BBECTU B KaXkIbId JIUTP BHEKJICTOYHOM
KUJIKOCTA WJIA BBITECHUTH M3 Hee Kuciaoton mist Hopmanuszauuu KOC. Ortor
komrioHeHT KOC cBuzaeTensCTByeT 0 HeapixaTeabHblx HapymeHusx KOC wnmm o
KOMIIEHCATOPHBIX M3MEHEHUSIX €ro MpPU JbIXaTEIbHBIX paccTpoicTBax. B Hopme
BEecf ==+ 2,3 mM/x. Ilpenens konebanuii, COBMECTUMBIC C )KU3HBIO, = 1 5SMM/I1.

PaCO2 (PvCO2) - npixatenbHbiit koMroHeHT KOC, cBUAETENBCTBYET O
neixarenbHbix HapymeHusx KOC unmm o KOMIEHCATOPHBIX M3MEHEHHUSIX 3TOTrO
MoKa3aTesis MPU HEJbIXaTeJIbHBIX paccTpoiicTBax. B HOpMe ATOT mokaszaTenib B
apTepuaibHOUN KpOBH cocTaBiseT 35-45 MM pT. cT. (4,7-6,0 kI1a), mpu coBMecTUMBIX
¢ u3HbI0 Konebanusimu ot 10 1o 150 mMm pt. ct. (1,3 - 20,3 lla). Ymensienue
PaCO2 menee 35 MM pPT. CT. CBHUJIETEIBCTBYET O TUIOKAIMHUU BCIIEICTBUE
TUTIEPBEHTIIISIIIUN, KOTOPasi IPUBOJIUT K JIXaTEIIbHOMY alIKaJio3y.

VBenuuenne PaCO2 Bpime 45 MM pT. CT. HAOMIOJACTCS MPU THUIIOBEHTUIISIINH,
TUTIEPKAHUS IPUBOJIUT K IBIXaTEILHOMY alli03y.

BB — koHueHTpaiusi ocHoBaHM Bcex Oy(epHBIX CUCTEM KPOBH (B HOpME —
40-60 mM/m).

SB — crannapTHbIii OukapOOHAT — KOHLEHTpAIUsl aHHOHA THAPOKapOoHaTa B

wiazmMe kpoBu npu 100% HachlllleHUHW TEeMOrIoOMHA JaHHOW MPOObI KPOBU



kuciopoaom, remneparype ee 380C u HanpspkeHun CO2 B Heit 40 mm pT. cT. (5.32
kPa). DOtor mokazatens mo3BodseT audGepeHIUpoBaTh AbIXaTENbHBIE U
HeJpIXaTeabHbIe paccTpoiicTBa. OH B HOpMe paBeH 20-27 (cpenH. 24) MmM/m.

AB — uctunnsie Oukap6onatsl, coaep:xanne HCO3- B mutazme kposu (19-23
MM/m).

TCO2 — obmias yriekucnora kposu (10,5-13,0 MM/m).

B Hacrosmee Bpems, ucxons u3 konuenuuun KOC Crroapta u umes
COBPEMEHHBIE T'a30aHAIM3ATOPHI, JUIsl 0O0Jiee TOYHOTO OINPEACIICHHUS] NMPUYHHBI U
MaTOreHe3a HapyLIeHUW 1ey1ecoo00pa3Ho HapsAay C KIMHHUYECKUMHU JaHHBIMU
onpenensaTs crenens naMenenust PCHU, PaCO2 u Ao6m.

PCH y 3nopoBbix srozeit coctapisieT 40-42 MMOJIB/T U €€ MOXKHO Y3HATh MPU
ynpomeHHoM pacuere: PCH= ONa+O - OCI-0. Camwkenue mo 30 MMoOIb/a
CBUJIETENBCTBYET O PAa3BUTUHU HEABIXATEIBHOIO alua03a, a yBeanueHue dosee 50
MMOJIB/J — O HEABIXaTeJIbHOM CIIBUI€ B CTOPOHY aykano3a. CyliecTByeT cTporas
koppessinusa mexxkny PCU u BE B kpoBu nmanimentoB OPUT.

KoHuenTpanus 1uccounupoBaHHbIX CIa0bIX KUCIOT (A-), IpeACTaBIECHHBIX B

ia3Me KpoBu ee Oenkamu u pocharamu, mensercs ¢ uamenennem PCU, PCO2 u

Ao0ir.

3. HAPYIIEHUA KOC, UX ITPOPUNTTAKTHUKA N KOPPEKIINA

Paznuuaror nBa Buma Hapymenuit KOC (ta6m.1): HeapixatenbHbie (allyu03
WJIY aJIKQJI03 — MATOJIOTUYECKOE COCTOSIHUE MPU KOTOPOM MEPBUYHO YBEIUUNBACTCS
neUIUT Win U30BITOK OCHOBAHMH, UTO MPUBOAUT K M3MeHEeHHI0 nmokasaresst BEecf
u pH B cTOpOHY aniuIeMUu WU aJKaJIEMHUH) U JbIXaTeJIbHBIC (AllUA03 WU ajKaJio3
C TMEepBUYHBIM yBenuueHuem win cHuwxkeHueM PaCO2). Ilpu auarnoctuxe
Hapymennii KOC Heo0X0auMO OIEHWBATh CTENEHb TSDKECTH PACCTPONCTB H

KOMIICHCATOPHBIX W3MECHECHHUM.



Moryt ObiTh Oonee croxHabie Hapymenuss KOC: omHOHampaBlieHHBIC
(ApIXaTeNbHBIA U HEABIXATENbHBIA allk103 WK ajKalio3) U Pa3HOHANpPABJICHHEIE,
POTHUBOIOJIOKHBIE  (ABIXaTENbHBIA  alMJ03 W  HEJbIXaTeNbHBIM  ajKanos,
JIBIXaTEIbHBIA aJIKanio3 M HEIbIXaTeNbHBIA aiuao3). B ux guarHocTuke Ba)KHOE
3HAUYCHHE WMEIOT 3HAaHUE aHaMHe3a U CYHIHOCTH MAaTOJOTHYECKOTo Mpolecca,
KJIMHUKa 3a005ieBaHus B conoctaBieHnu ¢ JaHHbIMU KOC, BOJIHORIEKTPOIUTHOTO
oOMEeHa U MoKa3aTeJsIMU ra3000MeHa.

[Tpodpunaktuka Hapymenuidr KOC Bo Bpemsi aHecTe3uW UM HHTEHCHUBHOM
Teparnuu OCYIIECTBISIETCS MOICPKaHUEM aJIeKBaTHOTO KpOBOooOpaIieHus (00I1Iero
Y MUKPOIUPKYJISIITUN ) ¥ BEHTWISILIUU JIETKUX B peskuMe HopMoBeHTIWIsINH (FetCO2
=4,9 - 6,4 06%), obecnieueHrem moctaTouHoi okcureHanuu (Sa02 = 94-100 06%),
IpeaynpekIeHeM HapyIlIeHuH MeTadoIu3ma.

NurencuBnas tepanus OonbHbIX ¢ HapymiennemM KOC nomxHa, mpexie
BCETo, IMpeaycMaTpuBaTh yCTpaHEHHE (PYHKIIMOHAIBHBIX M METa0OJIMYECKUX
paccTpOMCTB Kak MPOSIBIICHUM OCHOBHOTO 3a00JIEBaHU S, YCTPAHEHUE KPUTHIECKOTO

cocrosnus. I[lpu orcyrcTtBUM >ddexTa U TAXKEIbIX HAPYLICHUSX, MPOBOIUTCS

koppekuust KOC.
Ta0Omumna 1
Xapakrep Hapymennii KOC
Hapymenus KOC [Mokazarenu KOC
pH PaCO2 BEecf

HenpixatenbHbIN alyios:

YMEPEHHBII 25--52
BBIPA)KEHHBII TAXKEIbINH: -5.3--75
JIEKOMITEHCHPOBaHHBIT J.6ul
YaCTHYHO KOMneHCI:IpOBaHHLH?I 76
KOMITCHCUPOBAHHBIH 790 40 6
7.21-7.29 34-28 76

7.35 20




HenpixaTeapHbIH ajlkaios:

YMEPEHHBINA BBIPaKEHHBIN +25-46.5
TSKEJIBII:
JICKOMIIEHCUPOBAHHBIN 6.6 - +12
YaCTHYHO KOMIIEHCHPOBAHHBIN +12.1u0
KOMIIEHCUPOBaHHBIN 1121
7.59 40 +12.1
7.53-7.49 46-50 +12.1
7.45 60
HenprxaTeapHbBIN alKago3:
YMEPEHHBII +25-+46.5
BBIPAXKCHHBIH TSOKEJIBIN: +6.6 - +12
JIEKOMITEHCHPOBAaHHBIN +12.1u0
YaCTHYHO KOMIIEHCHPOBAHHBIN +121
KOMIIEHCHUPOBaHHBIN 7 59 40 +12'1
7.53-7.49 46-50 +12.1
7.45 60
JlpIxaTenbHbIN alua03:
YMEPEHHBII 46-50
BBIPQKEHHBIN TSXKEIBIN: 51-60
JIEKOMITEHCHPOBAaHHBIN 61 ul
JaCTUYHO KOMIIEHCUPOBAHHBIN 61
KOMIIEHCHUPOBaHHBIH 720 720 o1
7.29-7.21 7.29-7.21 61
7.35 7.35
JlprxatenbHbIN anKaos:
YMEPEHHBIN 34-28
BBIPAYKEHHBIN TSKEIIbI: 27-20
JIEKOMIIEHCUPOBAHHBIH 19ul
YaCTHYHO KOMIIEHCHPOBAaHHBIN 19
KOMITCHCUPOBAHHBIH 759 23 1o
7.53-7.49 -25--52 19
7.45 -7.5

A1u03 HelbIXaTeIbHbBIN MOXKET ObITh META0OIMUECKUM, BBIACIUTEIBHBIM U
sk3oreHHbIM. OH xapaktepusyercsa cHmkennem HCO3- u Bo3pacTanuem aeduiura
ocHoBanuit (Becf > - 2,3 MM/n). JlanHbI# BUJT alli103a MOXKET OBITH BCIEACTBUE: 1)
BBITECHEHUS (TUTpAIMK) OMKapOOHaTa pa3IMYHBIMU SHIOT€HHBIMU OPraHUYECKUMHU
KUCIIOTaMH, HanmpuMmep, KETOKUCIOTaMU TMpu JuabeTe, alKOoroiu3Me WM
roJIOIAHUM, MOJIOYHOM KHUCIOTON mpu runokcuu; 2) ymenbmieHus HCO3- B

opranusme (auapes, GUCTYJIbl KUIIEUYHUKA U KETYHOTO MYy3bIps, I3BEHHBIN KOJIUT,



XPOHHUYCCKas IMO4YCHHaA HCIAOCTATOYHOCTH, IIPUCM COJITHOM KHCJIOTBHI M XJjiopuaa

aAMMOHWUSI ), YTO TIPUBOJIUT K YMEHBIIICHUIO KATHOHOAHUOHHOTO rpaaueHTa O(Na+ +

K +) (CI-+HCO3-)0O k ypoBHio MeHee 12 MM/

(B8 Hopme = 20); 3) MOCTYIUICHUS HEJIETYYUX KHCIBIX BELIECTB (OTpaBIICHHE
AK30T€HHBIMU KUCIOTAMU: CAIMIIMIIATAMU, METAHOJIOM, STHJICHTJIIUKOJIEM).

[Ipu pa3BUTHH HEABIXATEIHHOTO AaIU03a BKIIOYAIOTCS KOMIICHCATOPHBIC
MexaHu3Mbl. CHiIbHas KUCJIOTA TIPU PEAKITUN ¢ OMKapOOHATOM MEPEXOINT B CIIA0YIO
YTOJIbHYIO KHUCJIOTY. YTOJIbHAsl KHUCJIOTa BO30YXKIAeT MbIXaTENbHBIM ILIEHTP H
IPOJYKTHI ee nuccoruanuu BeiBoadrcs jerkumu (CO2) u noukamu (H20). Ilpu
OTCYTCTBUHU MATOJOTUU CO CTOPOHBI moyek obrast sxckpenust H+ u cunre3 HCO3-
MOTYyT yBennuuThes B 10 pas.

[lo MHEHHMIO MHOTHMX HCCIEIOBaTENeH, MpU METabOIMUYECKOM aIua03e
00s3aTEILHO UMEETCSI aHHOHHOE HECOOTBETCTBUE, BO3HUKAET AaHMOHHBIN HHTEPBA
MEXy KOHIIeHTparuei katuoHa Na+ u cymmoit annonon Cl-, HCO3-. Ero moxHO

OTIPENIENUTH MO (HopMyJIe:

AU = Na+mi — (Cl-mr + HCO3-).

B Hopme AW (annonHHBINM nHTEpBai) paBeH 12+4 mM/n. [1pu HeapIxaTeapHOM
anuao3e (3a MCKIIOYEHUEM COJISIHOKMCIOro) AW yBenuuumBaeTcsi BCIEACTBHUE
UCIOJIb30BaHus Oy(epHBIX CUCTEM KPOBH ISl HEUTpaIM3alluK KUCIIBIX MPOJTYKTOB.

[Tpu HEJIbIXaTEJIbHOM anua03e Pa3BUBAOTCS clenyromue
naTo(pU3UOJOTHUYECKIE pEaKluu: YBEJIUMUeHue cojaepkanuss H+ B kieTtkax u
pa3BUTHE BHYTPHUKJIETOYHOIO alWi03a, KOMIIEHCATOPHOW T'MIIEPBEHTUIISLUH,
noBbllieHHOE yaanenue H+ nmoukamu (nmpu pH < 7,25 peakuusi MOYM CTaHOBHUTCS
KHCIIOi), yactas pBoTa (ynaneHue H+ c xemyJouHbIM COAEP>KUMBIM), CMEIICHUE
KPUBOM JIHCCOLMAIMM OKCUT€MOIJIOOMHA BIPABO C OOJIETYEHUEM OTAAYU TKaHIM

KHCJIopozaa, KaTaboJIM3M U pacan KJICTOK, BBIXO/J K+ u3 KJIETOK M MOBBIIICHHUE €T0



B KPOBH, aKTUBAIIUSI CUMIIATO-aJIPEHATIOBOI CUCTEMBI U BHIOPOC KAT€XOJIAMUHOB C
MOCJIEYIONINM HapylieHueM QyHKIMH CepACYHO-COCYTUCTON CUCTEMBI.

KnuHnueckn HeApIXaTeNbHBIA alUA03 MOXKET MNPOSIBIATHCA HAPYLIICHUEM
FeMOJAMHAMUKNA W MUKPOUUPKYJAINKN, YYalleHUEeM [bIXaHUs, THUIEPTEPMHUEH,
OJINTYPUEN WU aHYypHUEH, aIUHAMUEH.

JIMarHOCTUKY HEABIXAaTEIBbHOTO alUA03a OCYIIECTBIISIIOT HAa OCHOBAHUHU
JAHHBIX aHaMHE3a, KIMHUYECKON KapTUHBI U JabopatopHbix uccienoBanuit KOC
(BE <-2,5; AB <19, BB <40, SB <20, pH < 7,35). Yamie Bcero pa3BuBaercs
METa0O0JINYECKUM allH]103 BCIIEICTBUE HAKOTUICHHS B OpPraHu3Me MPOIyKTOB OOMEHa.
PaznuuaroT mpu 3TOM JIAKTaT alu103 2-X TUMOB: TUIa A (KJIACCUYECKUIA) Y O0BHBIX
C MOHMXEHHOU nepdy3ueit TKaHel U BhIpaXKeHHOM TUIoOKcHel u Tuna B, y 60J1bHbBIX
C BBIpQXCHHBIMH METAO0OJMYECKUMU HApPYIICHUSMHU  (CaxapHbI  JTualerT,
MH(EKIIMOHHBIE OO0JIE3HU, IOYEYHO-TICUCHOUHAs] HEJOCTATOYHOCTh W TMp.) U
HEKOTOPBIX  OTpPABJICHUSAX (CalMIMIATaMH, ATUJICHIVIMKOJEM, METaHOJIOM,
aHTU(GPU3OM U JIp.).

JlaktTar — CWIBHBIM HMOH, IpU HOpMadsbHOM pH OH MOTHOCTBIO
JMCCOIMUPOBAH, TaK KaK OpraHuW3M OBICTPO €ro MpOoAYLUHUPYET W MOrjoimaer. Y
OOJIbHBIX, HAXOJSIIUXCS B KPUTUUYECKOM COCTOSSHUHM, YPOBEHb THUIIEpJIATATEMUU

S3HAYUTCJIBbHO BbIIIC, YCM YPOBCHD all/1034.

JlaktaT MOXXeT ObITh mMoOBbIIICH (Oonee 2-4 mM/n), a OH+O ner. Oto

OOBSICHSIETCSI TE€M, YTO MPU MHTEHCUBHOW Tepamuu K Iuia3Me J00aBIsSIETCS HE
MOJIOYHAsl KMCJIOTa, a COJIb CHJIBHOM KHCJIOTHI: CHJIBbHBIM KaTMOH Na+ BMECTE C
CUJIbHBIM JIAKTaTHBIM aHUOHOM. JIakTaT moTpeOIsieTCs moA BIUSHUEM KJIETOYHOTO
MeTabonu3mMa M ocrawomuiics uoH Hatpusi noBbimaer PCHU. Ilpu HOpMambHOM
CUCTEMHOM MeTaboJsiu3Me CyTOuHbIH oOopot jaktata paBeH 1500-4500 Mmolb.
Bropoit mexanusm koppekuun PCU u Hopmanuzauuu pH npu runepiaakraTeMun —
3TO mepemMenieHre cuiabHoro annona Cl- U3 mia3mbl KpoBU B KiIeTKA. OCHOBHBIM

HCTOYHHMKOM JIaKTaTa ABJIAIOTCA JICTKHC, 0COOEHHO IIpu  OCTPOM JICTOYHOM



noBpexaeHud. [lo muenuto N.P. Day u coaBt. (1996), runepnakratemus npu
CETCHCe BO3HUKAET CKOpEe BCJEICTBHE MOBBIIIEHHOTO a3pOoOHOT0 MeTaboan3Ma,
YeM TKaHEBOW I'MIIOKCUU WM YTHETEHHS] aKTUBHOCTH TUPYBATIAECTUAPOT€HA3BI.
[Ipy AMarHOCTUKE alM103a BaXKHO ONPENETUTh NPUYHMHY, CTENEHb TSKECTH
NEPBUYHBIX HApPYUIEHUH U KOMIIEHCATOPHBIX u3MeHeHud. KoaumdecTBeHHOE
npeobnananue  UUPPOBBIX  3HAYEHMM  MEPBUYHBIX  HApYIIEHUH  HaA
KOMIIEHCATOPHBIMH U3MEHEHUSIMH TO3BOJISIET TpaBuiibHO oneHuTh KOC.
WNurencuBHas Tepanusi OONBHBIX C HEABIXATEJIbHBIM aIlUI030M JOJDKHA
npeaycMaTpuBaTh MaTOrEHETUYECKOE JICUeHHUE OOJBHOTO, YCTpaHEHHE NPUYMHBI,
BBI3BABIIICH pa3BUTHE alK103a (MIPU YCTEIIHOM JICYEHUU OPTaHUYECKUE KUCIIOTHI
MOCTENEHHO META0O0IU3UPYIOTCS U (MJIN) IKCKPETUPYIOTCS, alli]103 UCUE3aET).
Eciu mnpuunHy He ynaercs yCTPaHWTb, TSDKENBIA alMi03 HYXKHO
KOppPUTHpOBaTh BBeaeHUEM ocHoBanwil: 4,2% wmm 8,4 % pactBopa Harpus
rugpokap6onara (B 1 mu pactBopa 1 MM ocHOBaHwMil), Wiy J1akTaTa HaTpus (B 1 M
11 % pactBopa 1 MM ocHoBaHuit), unu 3,6% pactBopa Tpucamusa, THAM (B 1 mn
3,6% pactBopa conepxutcsa 0,3 MM ocHoBaHuii). Pacuer 10361 OCHOBaHUS

IIPOM3BOJIAT 1O (popMmyiie:

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

rae: JIbC - neduiut OydepHbIXx cucteM, MM OCHOBaHHIA;
F — 00beM BHEKIIETOYHOM JKMIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pazauiia Mmexx1y ICTUHHBIM H HOpMaJIbHBIM 3HaueHueM BE.
He cnenyet nedunut ocHOBaHMT KOPPUTHPOBATH MOTHOCTHIO. Eciu npudnHa

aruo03a onpenesieHa 1 MOXKET ObITh KOHTPOJIMPYEeMa, TO BO BBEJICHUU OCHOBAHUMN
HEpEeJIKO HET HEOOXOIMMOCTH.
Cpok TOIHOCTH HaTpus TuapokapOoHarta - 1-3 cyTok, a npu J00aBICHUU

crabunuzaropa (0,3 M tpusiona b Ha 1 M1 ruzipokapOoHaTa) OH yBEJIMUMUBAETCS 110



30 cyt. Hatpuii ruapokapOonar neiictByet ObicTpo. [Ipu ero npumeHenunu ciemyer
yUUTHIBaTh yBenuueHue ooOpazoBanuss CO2 u HE0OXOOUMOCTh JIOCTATOYHOMN
BEHTUJISIIMM JIETKUX, @ TaKKe€ BO3MOXKHOCTh PAa3BUTHUSI TUIIEPOCMOJISIIBHOTO
COCTOSIHHS C MOCJIEAYIOIUM Pa3BUTHEM CEPACYHOCOCYTUCTON HETOCTATOYHOCTH.

[Ipu wucnonb30BaHMM JIaKTaTa HaATpUs (JaKkTacoyia) MPOUCXOJUT €ro
MeTaboJIM3M B TEUYEHH C 0Opa30BaHHEM TIJIMKOTEHA, MOATOMY MpU HapYIICHUSX
(GyHKIMK IEYeHHU OH MPOTUBOMNOKa3aH. KpoMe Toro, BOZHUKAET JIaKTaI[UAEMHUs, YTO
OrpaHUYMBAET €r0 NPUMEHEHUE NPU TKAHEBOU TMITOKCHU.

TpucaMuH OKa3bpIBAaCT BBIPAKEHHOE JUYPETUUYECKOE JIEWCTBUE, BBIICISIETCS
noykaMu. Mcnosib30BaTh €ro MOKHO TOJIBKO MPU COXPAHHOU UX (DYHKLIHH.

AnKano3 HelbIXaTeJIbHBINA BO3HUKAET IIPH NMOBbIIEHUH cooTHOmEeHuss HCO3-
/PaCO2 3a cuet yBenuueHust HCO3-. OH Mo3keT ObITh BeieACTBHE: 1) M30BITOUHOTO
BBeJEHUS Oy(epHbIX OCHOBAaHMN WIM TEpENUBAHUS OOJIBIIOTO KOJMYECTBA
UTPATHOM KpOBU (IUTpAT B TICYCHH TMPEBpAIIACTCS B HATPUS JaKTar); 2)
MOBBIIIIEHUS 00pa3oBaHusl OMKApOOHATOB B MOYKAX U KEIYJOYHO-KUIICUHOM
TpPaKTe WM OTHOCUTEJIbHOIO MOBBIIICHUS UX COJIEPKAHUS MpU OOJIBIIUX MOTEPSIX
H+ u xnopunoB (HeykpoTumasi pBoTa, Auapes); 3) neguimra Kajaus npu OOJbIION
MOTEpU €ro WIM OIrPAHUYEHHOrO TMOCTYIUIEHUs ero; 4) MIATETbHOTO0 |
OECKOHTPOJIBHOTO  BBEACHHUS JUYPETUKOB, MPHUBOMAAIIETO K  YCHUIECHHOMY
BBIBEJICHUIO U3 OPTaHU3Ma KaJlus U XJIOPHUJIOB.

[Tpu ajnKanose HEJbIXaTeIbHOM BO3HHUKAIOT clenyroumue
naTopu3noIornYecKue U3MeHEeHUs: 1) BBIXOJ Kalus U3 KJIETOK M MOCTYIJICHHE B
Hux H+ ¢ nocnenyromuM pa3BUTHEM BHYTPUKIETOYHOIO — alMI03a; 2)
YBEIIMUMBAECTCA BBIJCICHUA Kalusl TOYKaMU, Pa3BUTUE THUIIOKAJUEMHH C
MOCJEAYIONIMM HapyUIEHUEM PUTMa cepjila; 3) TMHOBEHTUJSAUUS; 4) CMEIlEeHHE
KpUBOW JMCCOLMALIMM BJIEBO C 3aTPYAHEHUEM OTIAYM KHUCJIOPOJa TKaHAM; 5)

pa3BUTHE MAPAIOKCATHHOU alluypUH.



KnuHnueckn anmmpgo3  HEObIXaTENbHBIM  MPOSIBIISIETCS — THUIIOBOJIEMUEH,
TUTIOKATMEMHEH, TTOJTINYPUEH, MBITTICYHON CTTA00CThI0, MHOT/Ia BOSHUKAIOT CYIOPOTH
BCIieZICTBUE CBs3bIBaHus Ca2+ OemkaMu.

JInarHOCTUKY HEABIXaTEeIbHOTO ajlkajo3a OCYIIECTBISIOT HAa OCHOBAaHUU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTUHBI U JTJabopaTopHbIX uccienoBanuii (BE >
+3,0 mM/n, HCO3- > 25 mMM/n. PaCO2 > 46 mm pr. cr. pH > 7.46),
BOTHODJIEKTPOJIMTHOTO Oaanca (TUMOKATHEMHUS, TUTIOXJIOPEMHS ).

WNureHcuBHas Teparivs OOJIBHBIX C HEJIBIXaTEIbHBIM alKaJIo30M JOJHKHA
npeaycMaTpuBaTh: 1) TaTOreHEeTWYecKoe JieueHHue OOJBHOTO, YCTpaHEHHE
OPUYMHBI, BBI3BABILICH pa3BUTUE alKajao3a; 2) YCTpaHEHUE HaPYIICHUM
FeMOJAUHAMHUKY; 3) KOPPEKLHIO TUITOKAIUEMUH, TUIIOTOXJIOPEMUU; 4) KOPPEKLIUIO
TSKEJIOr0 JEKOMIIEHCUPOBAHHOIO allKaio3a C UCMOJb30BAHUEM COJITHOW KUCIOTHI
(0,05-0,1 N pacTBOp BBOJASAT B IICHTPAJbHBIC BEHBI C MaKCHMAJIbHOW CKOPOCTHIO
BBegeHus 0,25 MM wiu 2,5 ma - 0,1 N pactBop / KT Macchl Tena B 4, HO HE OoJee
100 MM B cytkn) wimu 100-150 mu 0,9% pacTBopa xyiopuaa aMMOHUS (B CYTKH
BBOIUTH He Oosiee 250-300 MM H+ ). MoxHo Takxke npuMmeHuTh auakapo (0,250,5
I 4yepe3 poT), KoTopblid crnocodcTtByer 3anep:xkke CO2 B kpoBu. [ns pacuera

HCIIOJIB3YIOT CIENYIOLYI0 (hOPMYITY:

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

Anuao3 JpIxaTenbHbId BO3HHUKAET npu Bo3pactanuu PaCO2 BcienctBue
HapyIICHHOW aibBEOJSIpHON BEHTWIAIMU. OH BBI3BIBAET KOMIICHCATOPHOE
MOBBIIIIEHUE BEIPAOOTKH HATpHUsl OMKapOOHATa B SPUTPOLIMTAX U KIIETKAX MOYCUHBIX
KaHaJbIEB, yCWIMBAaeTCsS BblAeIeHHe H+ u  XJIopuaoB mouYkaMu, KpuBas
JTMCCOITMAIIMM CMEIIASTCS BIPABO C 0OJErYeHUEM OTAa4YM KUCIIOPO/1a TKaHSIM.

KnuHudeckn apIXaTeNbHBIA allUI03 TPOSIBISETCS CHIDKEHHEM o0beMa

BCHTWJIOHUHW, HAPYHIICHHEM pUTMaA AbIXaHWUA, YBCIWMYCHUCM YIApHOTO o0beMa



cepaua, pacluIMpeHueM MnepupepuyecKux COCYAOB, CHIDKEHHEM  OOLIEero
nepuepUIecKOr0 COMPOTHUBIICHUS COCYIOB, THUIIEPEMHUEH KOXHBIX MOKPOBOB H
CIIM3UCTHIX 000JI0YEK, YUallleHUEM ITyJIbca, MOBBIIIEHUEM WK 0e3 usMeHeHnuit A/Jl,
MOBBIIIIEHUEM BHYTPUUEPEITHOTO AABICHUA.

JIMarHoCTUKY ABIXaTEIbHOTO alli103a OCYIIECTBIISIIOT HA OCHOBAaHUU TAHHBIX
aHaMHe3a, KIIMHUYECKOM KapTUHBI U 1abopatopHbix uccneaoBanuii (PaCO2 > 46 mm
pT. cT., pH <7, 35, BE KoMInieHCaTOpHO MOXKET CHUXKAThCA HUXeE -2,3 MM/m).

NurencuBHass  Tepamusi  OOJIBHBIX € JIBIXaTENbHBIM  allUJI030M
peaycMaTpUBaeT MaTOTEHETUYECKOe JICUeHHE OOJBHOTO, YCTpaHEHUE MPUYMHBI,
BBI3BABIIICH pa3BUTHE alU03a U PECHUPATOPHYIO MOAAECPKKY HEIDPEKTUBHOTO
COOCTBEHHOI'O JIbIXaHHUS.

Ankano3 JbpIXaTedbHBIM (TUMOKAMTHUYECKUM) BO3HHUKAET MPH CHUKCHHUH
PaCO2 BcrnencTBue TUNEPBEHTWISIIUN CIIOHTAHHOW (TpaBMa, TeMOpPparnyecKuil
IIOK, BO30YXKJEHUE, HCTEpHs, TUIEPTEPMUS, AUIHIIECPATbHO-KATA0OTNUYECKUI
CUHJIpOM, TIpu cTpaxe OosibHOTO, Oo0nm) u uckycctBeHHou (MBJI B pexume
TUTIEPBEHTUIISIIINN ).

IIpu ankano3e IbIXaTeIbHOM KOMIIEHCATOPHO YMEHBIIAETCS AMCCOLIMALIMS
OKCUT€MOIJI00MHA, BO3PACTAET BbIACIICHUE MOYKAMH H30BITOYHOIO KOJUYECTBA
OukapOoHaTa, cHIkaeTcst peadbcopOuus u oopazoBanue HCO3- B aputpouurax u B
KJIETKaX MOYEYHbIX KaHAJIBIIEB.

['mnokanmHusi BBI3BIBAET Ba30KOHCTPUKIMIO TepU(EpUUECKUX COCY/IOB,
COCYIOB MO3ra U YMEHBIIEHHWE MO3TOBOTO KpPOBOTOKA, CMEIIEHHUEM KPHUBOM
JUCCOLIMAIIMN OKCUTEMOTJIO0MHA BJIEBO C YXYIIIEHUEM OTJa4l KUCIOPOAa TKaHM,
CHIDKAeT BHyTpUuepernHoe aapiienue, yMeHnbiaeT MOK u BBI3BIBa€T TMIOTEH3UIO.

NutencuBHass  Tepamusi  OOJNIBHBIX € JBIXaTeIbHBIM  aJKAJIO30M
MpeayCMaTpUBaeT MaTOTCHETHUECKOE JIeYeHHEe OOJBHOTO, YCTpaHEHUE MPUYMHBI,

BBI3BAaBIIICH Pa3BUTHE AJIKATI03a U PECIIUPATOPHYIO KOPPEKLIMIO TUTIEPBEHTHIIALINU

(mepeBon 6ompHOTO TipH VIBJI B pe’kM HOPMOBEHTHIISIIHH ).
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