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» Jlurepatypa

BBEJIEHHE

Kucnorno-ocnoBuoe coctosaue (KOC) kpoBu U Ipyrux OHMOIOTHYECKHUX
KUJAKOCTEM - OJIMH U3 BaXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHu3Ma,
XapaKTePU3YIOIIMICS KOHIICHTpAlMe BOJOPOAHBIX HOHOB [H+], >B>@00
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« MEXAHU3MBI IIOJJEPXKAHMSA KOC

B mpomecce merabonu3zma 00pa3yroTCs KUCHbIE MPOAYKTHI: 1) neryune —
CO2 oxono 15000 mmonb/cyt (0,13 MMonw/kr * muH-1); 2) Heneryune - H+
okosio 30-80 mMmones (1 mmonb/kr* cyr-1); 3) Mojo4Has ¥ MUPOBUHOTPATHAS
(mpy  OKHUCIEHMHM YTIEBOAOB), cepHas, (ochopHas, MoueBas KHUCIOTHI,
aMUHOKHCJIOTHI (MPYU OKHUCJICHUU OCJIKOB), [-OKcHMacisHas, aleTOyKCycHas,
KUPHBIE KUCITOTHI, KETOKUCIOTHI (IIPU OKUCIIEHUU KUPOB).

Jlist cBoe#t 3amMThl OT HUX U noafepkanus noctostieTBa KOC, opranuzm
UCIIOJIb3YET CUCTEMBI OBICTPOTO pearupoBaHusi — Oy(pepHbIE CUCTEMBI U CUCTEMBI
MEJUICHHOTO pPEarupoBaHusi - (PU3MOJOTMYECKHE CHUCTEMBI, CBS3aHHBIE C
J€3UHTOKCUKAIIMEH TPOMEXKYTOUHBIX M BBIJICICHUEM KOHEYHBIX TPOIYKTOB
oOMeHa.

OcHoBHBIMH Oy(DEpHBIMU CHCTEMaMU KPOBH SIBJISIIOTCA: 1) TeMOTIIOOMHOBAS
— KHb / HHb (35-76% OydepHoii emkoctr); 2) kapbonataas — NaHCO3 /
H2CO3 (13-35% OydepHoit emkocTn); 3) 6enkoBas — Boenok / Hoenok (7-10%
Oydepnoit emrxoctn); 4) docharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit
€MKOCTH).

Onu mpencraBieHbl B BHAE CIa00W KHCJIOTBI U COJIBIO 3TOH KHCIIOTHI.
OcHOBHbIMH Oy(epHbIMU CUCTEMaMH SIBISIOTCS: B KJIETKax — OelKoBas M

docdaTHasi, BO BHEKICTOYHOM MPOCTPAHCTBE — KapOoHaTHas. |'eMormoOouHoBast



OydepHass cucreMa akTMBHA KaK B KJIETOYHOM, TaK M BO BHEKIETOYHOM
MIPOCTPAHCTRBE.

BydepHbie cuctembl KpoBH, HpenCTaBiisAs TOJAbKO 1/5 oOmelt OydepHoi
€MKOCTH OpraHusma, Ipu auctpecce He MoryT mnoxanepxkusate KOC Ha
HOpMallbHOM ypoBHe. I[loaToMy mnpu wucrounieHud Oy(depHbIX CcUCTEM IS
noanepxxanuss KOC HauMHAIOT aKTUBU3UPOBATHCA (PU3MOJOTMYECKHE CHCTEMBI
MEJIJIEHHOTO pearupoBanus: 1) nerkue (yaaieHue unu 3agepxka CO2); 2) mouku
(Beimenenrie H+ mwin HCO3- , peabcopouust HCO3-); 3) nedens (HeHTpanu3amms

okucieHueMm); 4) xenynouno-kumedrbii TpakT — XKT (Beiaenenune H+, HCO3-)

u JIp.

B wucropuueckom acnekte oueHky KOC ocymecTBisiiiM pa3indyHbIMUA
cnocobaMM B 3aBUCHMOCTH OT TPUMEHSEMBIX TEXHUYECKUX CPEJACTB,
TEXHOJIOTUH U KOHIIEIITUH.

CHayasna ee poBOAMIIN C TOMOIIBIO ypaBHeHUs [ ennepcona-I'eccenpbaxa

(Henderson-Hasselbalch):

7,4

pH=1logKa+1log[2!3]/[!3-]=6,1+log25,0/1,25.=6,1+1,3=

380C.



rae: logKa - morapudgm KOHCTaHTBI THUCCOLMAIIMU YTOJIBHOM KUCIOTHI TpHU

3arem garckmii  ydensid O. 3uraapa-Annmepcon  (Sigaard-Andersen)

chopmynupoBan onepaTuBHbIM MeToa KoHTpodsi KOC uupkynupyromeid KpoBu
Ha OCHOBaHMM ompezaeneHus pH B mpo0ax KpoBH, HACBIUIEHHBIX ABYMS
KHUCIIOPOJIHO- YIJICKUCIBIMU cMecaMHu (00bIuHO ¢ KoHueHTpauueit CO2 okomo
4% u 8%) u akTyanbpHOro 3HaueHusi pH manHoro odpasia KpoBHu.

K xonny 50-X TroIoB MpoONIEANIEr0 CTOJETUS IJaBa LEHTPaIbHON
o6onpHuuHON nabopatopuu B Komenrarene [lon Actpyn (Paul Astrup) BBen B
npakTUKy ObicTpozeiicTBytone pH-merpel ¢pupmbr Radiometer, momyuusiiue
Ha3zBaHue Astrup MicroEguipment (Mukpomeron Actpymna). OnpenenuB Tpu
BeanunHbl pH B 01HOM po0e 1 MOCTpOuB rpauk Ha CHEeHAIbHON HOMOTpaMme
3uraapaa-AHJIepceHa, MOXKHO TOJYyYUTh HCTUHHYIO KOHIEHTPAIMI0 aHUOHA
ruapokapoonara (AB) B mia3Me KpoBH M TMPOU3BOAHBIC IMOKA3aTelld: CyMMY
Oydepanix ocHoBanuii (BB), wu30eiTok ocHoBanmii (BE), crangaptHBIN
oukap6onar (SB).

B 1954 r. amepukanckuit ¢pusunonor Puuapa Cuoy (R. Snow) cooburun o
CO3JaHUM MOJsIporpaguueckoro siaekTpoaa s mpsmoro usmepenus PCO?2,
KOTOPBIH OB yCOBEpIICHCTBOBAH B 1958 T. aMepHUKaHCKMM aHECTE3UOJIOTOM H
umxeHepom Jxonom Cesepunrxaycom (J. Severinghause). O. 3uraapna-
AnpepceH pa3paboTall Ipyryro JUHEHHYI0 HOMOTPAaMMYy, C ITOMOILIBIO KOTOPOil,

MpOBEIs

npsimoe omnpenenenne pH u PCO2, moxHo onpenenuts nokazatenn KOC. B

JNadbHEUIIEM, MCHOJb3ysl KOMIIBIOTEPHYIO TEXHHKY, MOXHO OBLIO MOJYYUTh



nokazarenu KOC, UCKII0YMB HE TOJIBKO SKBUIMOPUPOBAHNE KPOBU STATOHHBIMU
ra3oBbIMH CMECSIMU, HO U HOMOTPaMMBI.

B 1956 r. amepukanckuii 6moxumuk u usnosnor JI.C. Knapk (L. Clark)
paszpabotan noJysiporpaduyeckuii snexrpoa mis onpenenenus PO2. K 1960 r.
MOSIBUINCH MepBble NPUOOPHI A KIMHUYECKOIO MOHUTOPUHIA ra3oB KPOBU U
KOC.

B 70-e ronpl BHEAPEHBI B MPAKTUKY ONTOAHbIE TEXHOJIOTUU U3MEPEHUS U
peructpanuu pH, PCO2 u PO2. Bricokas TOYHOCTh M3MEpEeHUsi U HEOONIbIION
IUaMeTp JlaT4uKa IMO3BOJsUIAa BBOAMTH €r0 B COCYJUCTOE PYCIO M TOJy4YaTh
HenpepbiBHYI0 nHpopmarto o KOC.

B nauane 80-x rogoB Ilutep Ctroapt (P.A. Stewart) omy0arnKoBaa HOBYIO
koHuenuio KOC ¢ wusnoxeHueM (QPU3NKO-XMMUYECKOTO TOAXO0/a K €ro
¢uznonoruu. OHa  TOpeNNoOYTHTENIbHA B COBPEMEHHOM  KIIMHMYECKOU
¢du3nonoruu, Tak Kak HU U30BITOK OCHOBaHUM, HU KOHIIEHTpalus OukapOoHaTa B
Iia3Me KpoBH, B TOM YHCJIE€ U CTaHAAPTHOTO, HE BCErJa MOTYT OOBSICHHUTH
npupony Hapymenuid KOC y OGonbHoro. Konuenuus Crroapta mo3BOJSIET
BBISIBUTH NMPUYUHBI MHOTHX paccTtpoiictB KOC u Gonee panmoHaabHO MOJOUTH K
ux ycTpaHeHuto. CorjiacHO 5TOM KOHUENLHWH, BCE BOAHBIE pacTBOPHI B
OopraHu3Me 4YeJiOBeKa IPEJICTAaBISAIOT COOO0M HeWcTomaeMmbli uctouHuk H+. B
aTHX pacTBopax [ +] >?@545;05BA0 48AA>F80F859 2>4K =0 + 8 - 8>=K.
0==K9 ?@>F5AA ?@>8AE>48B 2 A>>B25BAB288 A 70:>=0<8
D878G5A:>9 E8<88. M;5:.B@>=59B@0;L=>ABLN (AC<<0 2A5E
?7>:>68B5;L=> 70@065==KE 8>=>2 @02=0 AC<<5 >B@8FO0B5;L=>
70@065==KE 8>=>2) 8 A>E@0=5=8N <0AA (>;8G5AB2> 25I5AB20 2
40==>< @0AB2>@5 >AB05BAO ?>AB>0==K<, 5A:8 >=> =5 4>102;:05BA0O
8;8 7@>872>48BA0O, =5 C40;05BAO0 8;8 paspymraercs).



B HopMme B miazme cymiecTByeT paBHoBecue Mexay katuoHamu (Na+, K+,
Ca++, Mgt++) u annonamu (Cl -, HCO3-, Oenku, octaTouHble aHUOHBI). OHO

paBHO 153 MMonb/a 1 npeacTasieHo B quarpamme ['smoOma. [lpu uctomenuun

OukapOoOHATHBIX Oy(epHBIX OCHOBAaHUN HMX MECTO 3aHUMAIOT OPraHUYECKUE
KHCJIOTHI, B PE3YJIbTaTe YeTO CO37aeTCs HECOOTBETCTBUE MEXIY KOHIIEHTpaluei
Na+ u cymmoit HCO3- u Cl-. [losiBnsieTcst Tak Ha3pIBa€Mblii aHHOHHBIN HHTEpBaJI
(AN). B HOpMme oH cocTaBmsieT 12.4 MMOJIB/ 1.

CymaocTs moaxoaa CTroapTa 3aKiItodaeTcsi B TOM, YTO B IJIa3Me BEJIMUMHA
KOHIIEHTpalu HWOHOB Bojxopoaa (dhopmupoBanue KOC) 3aBucutr ot 3-x
nepeMeHHbIX BeauuuH: a) PCU -pasHHIBI KOHIIEHTpAIllMd CUJIBHBIX HOHOB
(Mmexnay cymmoit konreHtparuu Na+, K+, Cat++, Mg++ ¢ onno#t ctoponsl, u Cl-
+ onakrat, ¢ gpyroi); 0) PaCO2; B) AoOm — o0OIIel KOHIICHTpaIuu
HeauccouuupoBaHHbiX (AH+). u auccounnpoBaHHbIX (A-) cnaObIX KUCIOT.

Conepxxanue H+ u HCO3- meHsaeTcs JUIIL NIPU U3MEHEHUH OIHOTO M3
ATUX Tpex Mokazatenei. [loaToMy st TOro 4yToObl y3HAaTh, KaK OPTraHU3M
perynupyet pH, He06X0AMMO MPEACTABIATH, YeM O0YCIIOBIICH UX CIIBHT.

Hampumep, y 6015HOTO CO CTEHO30M MPUBPATHHUKA BCICACTBUE MOTEPU C
KEITYTOUHBIM  cofiepkuMbIM  cosistHoM — kucinotel  (HCI)  pasBuBaetcs
TUMOXJIOPEMUYECKANA  METa0OMMYECKUNA  alKallo3 HWHOTJAa C  BBIPAKEHHOU
KJIMHUYECKON cuMmnToMaTukoil. YBenuuenne PCH mpoucxoguT BCIeICTBUE
MOoTepu Takoro cwibHOro anmona kak Cl-, 6e3 3HaYUMONl TOTEPU CUIBLHOTO
katroHa. Korga moH Bomopoma tepsercs kak Boma (HOH), a me xak HCI-,
u3meHenuit B PCH He Oynet, u mosToMy He uaMenutbes [H+]. ;0 >@@5:F88
0::0;>70 ?@54?7>GB8B5;L=> 22545=85 E;>@8AB>-2>4>@>4=>9 :8A:>BK 2
@0AB2>@5. 0 D>=5 0::0;>70 1>:LH>5 :>:8G5AB2> :0;80 ?5@5E>48B 2
:5B:8, >AB02;00 7=0G8B5;L=CN GOABL CI- 2 ?,07<6 :@>28, GB>



?7@82>48B : 7=0G8B5;L=><C A=865=8N ! . 0AB2>@ 8=35@-;0:BOBO
1>:55 D878>;>38G5=, G5< 0,9% NaCl, B0: :0: ! 8E A>>B25BAB25==>
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« METOIUKA 3ABOPA KPOBU IS UCCIIEAJOBAHUA KOC U
XAPAKTEPU3VIOIIUE EI'O ITOKA3ATEJIN

KpoBb noimkHa 3a0upatThCsi U3 apTepuu MPU OIIEHKE ra3000MeHa B JIETKUX
U JIONOJIHUTEIILHO M3 BEHBI - B Cllydae HaJM4YWs HApYIICHUs] TPAHCIIOPTa ra3oB
KpOBBIO U (WJIM) TKaHEBOro razooOmena. Urma u mmpwui ans 3abopa KpoBH
JOJDKHBI  OBITh TEMapUHU3UPOBAHBI, HE JOJKHO OBITh KOHTaKTa KpPOBU C
BO3yxoM. KpoBb JOJKHBI HCCIIEIOBAaTh cpasy e mociie 3abopa. Ecim 3To
HEBO3MOXKHO, OHa JIOJDKHA TIOMENIAThCS B JICASHYIO BOJY W HCCIIEIOBAaTh €¢
HYKHO HE Mo3xe, yeM uepe3 30 MuH.

st ouenkun KOC yarie Bcero UCnoib3yroT CIeyIoNIue oKa3aTeu:

pH - 5T0 00paTHBIN AeCATUUHBIN JTOTapu(dM KOHIEHTPALMH BOJOPOJIHBIX
MOHOB. JTOT TMOKa3aTeldb M3MEHSAETCS MPU HAIWYUU JIEKOMIICHCHPOBAHHBIX
Hapymeauii KOC u MoXeT CBHIIETENhCTBOBATH TOJIBKO O CABUTAX B CTOPOHY
anuao3a win ankanosza. B Hopme pHa naxonutcs B npenenax 7,35-7,45; pHv -
7,32-7,42; pH Buyrtpuxmerounsiii = 6,8-7,0. ['panuner konebanumii pHa,
COBMECTHUMBIE C )KU3HBIO - 6,8-8,0.

BEect — u30bITOK My neQUIMT OCHOBAHUM, T.€. PACUETHOE KOJIUYECTBO
mMoitb HCO3-, koTopoe HE0OXOIUMO BBECTH B KaXKIBIA JIUTP BHEKIETOYHOMH
KUJIKOCTH WM BBITECHUTHh M3 Hee KuciaoToil mis Hopmanuzanuu KOC. Ortor
komnoHeHT KOC cBuzerensCcTBYeT 0 HeapixatenbHblX HapymeHusx KOC unu o
KOMIIEHCATOPHBIX M3MEHEHHUSIX €r0 MPH JIbIXaTelIbHBIX paccTpoiicTBax. B Hopme

BEecf=+ 2,3 mM/n. [Ipenensl koneOGaHuii, COBMECTUMBIE C KU3HBIO, = 15MM/m1.



PaCO2 (PvCO2) - npixatensHbii koMnoHeHT KOC, cBHUIETENbCTBYET O
neixatenbHbix HapymeHusix KOC unum 0 KOMIEHCATOPHBIX M3MEHEHUSX 3TOrO
MoKaszaTessi IPU HeAbIXaTeIbHBIX paccTpoicTBax. B HOpMe ATOT mokasarenb B
apTepualibHOM KpoBW coctaBisier 35-45 mm pr. cT. (4,7-6,0 xlIla), mpu
COBMECTHUMBIX C KM3HBIO Kojebanusamu ot 10 mo 150 mm pr. ct. (1,3 - 20,3 IIa).
VYMmenbiienne PaCO2 menee 35 MM PT. CT. CBUAETENBCTBYET O THIIOKAITHUU

BCJICACTBHUC TUIICPBCHTUIALINN, KOTOPAAd NPUBOAUT K AbIXATCIBHOMY aJIKAJIO3Y.

VYBenuuenne PaCO2 Beiiie 45 MM PT. CT. HAOJIFOJA€TCS MPU TUTIOBEHTUIISIIINHY,
TUTIEPKAITHUS TTPUBOUT K JIBIXaTCIILHOMY aIu03y.

BB — koHIenTpaius ocHoBaHHM BceX Oy(hepHBIX CHCTEM KPOBHU (B HOpME
— 40-60 MM/n).

SB — cranmapTHBIN OUKapOOHAT — KOHIIEHTpAIIUs aHWOHA TUpoKapOoHaTa
B mia3me KpoBu npu 100% HachIeHUH TeMOrjoOWHa JaHHOW MpPOObI KPOBU
kuciopoaoM, temneparype ee 380C u Hanpsixkenun CO2 B Helr 40 MM pT. CT.
(5.32 xPa). DToT mokazarens Mmo3BoJisieT AUQPGEPEHIIUPOBATH AbIXaTEIbHBIE U
HeabIXaTeNbHbIe paccTpoiicTBa. OH B HopMe paBeH 20-27 (cpenH. 24) MM/m.

AB — uctunneie 6ukapoonarsl, cogepxkanne HCO3- B mnazme kposu (19-
23 MM/n).

TCO2 — o6mras yrinekucnora kposu (10,5-13,0 MM/m).

B nacrosimee Bpems, ucxoas u3 koHuenuuun KOC Crroapta u umes
COBpPEMEHHBIE Ta30aHAIN3aTOPBI, JIsI 00JIe€ TOYHOTO ONMPEACIICHUS MPUYHUHBI H
MaToreHe3a HapyIIeHWH IeIecO00pa3Ho HapsAIy C KIMHHYCCKUMH JTaHHBIMHU
onpeaensath crenenb usmenenuss PCU, PaCO2 u Ao0.

PCH y 3mopoBeix mojaeit coctaBiseT 40-42 MMOJIB/JI B €€ MOKHO Y3HATh

npu ympomieHHoM pacdere: PCH= [Na+] - [Cl-]. 1=865=85 4> 30 <<>;L/;
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Konuenrpanus JMCCOLIMUPOBAHHBIX cnabbIx KHUCJIOT (A-),
MPEACTAaBICHHbIX B IUIa3Me KpoBU ee Oenkamu U (ocharamMu, MEHSETCS C

mMmenenneM PCH, PCO2 u Ao6m.

« HAPYHIEHUA KOC, UX ITTPOPMNIIAKTUKA 1 KOPPEKIINA

Paznuuaror na Buna Hapymenuit KOC (tabm.1): HeapixarenbHble (1103
WIM ajKajo3 — [aTOJIOTMYEeCKOe COCTOSHME TMPU KOTOPOM  IEPBUYHO

YBCIMINUBACTCA I[G(l)I/IHI/IT WA U30BITOK OCHOBaHHﬁ, 4qTO MMPpUBOAUT K U3MCHCHHUIO

nokazarenst BEecf u pH B cropony anunemMun uim ankajJeMUu) U TbIXaTeIbHbIE
(armmmo3 WM ankalo3 ¢ MEepPBUYHBIM yBelWueHueM wiu cHukenwem PaCO2).
IIpu nuarnoctuke Hapymenuii KOC HeoO0X0auMO OIEHUBATh CTETICHBb TSHKECTH
pacCTpOMCTB U KOMIIEHCATOPHBIX N3MEHECHUM.

Moryt ObiTh Oonee cnoxxkuble Hapymenus KOC: omHOHampaBieHHBIC
(IbIXaTeNbHBIN U HEJBIXaTENbHBIN allNI03 WIH aJlKalo3) U pa3HOHAIPaBJIEHHEIE,
MIPOTUBOMNOJIOKHBIE  (ABIXaTEIbHBIA alKI03 ¢ HEABIXaTENbHBIM  alKajo3s,
IbIXaTeIbHbIA aJIKano3 U HeAbIXaTeIbHbIM aluao3). B ux auarHoctuke Ba)KHOE
3HAYEHWE HMMEIOT 3HAHME aHAMHE3a M CYIIHOCTH MNAaTOJIOTHYECKOro Mpolecca,
KIMHUKAa 3a0oneBanusi B comoctaBieHnn ¢ npanHbiMu KOC, BogHo-
ANEKTPOJIUTHOTO OOMEHA U MOKa3aTeIsIMU ra3000MeHa.

[Mpodmmaktuka Hapymenuit KOC BoO BpeMsi aHecTe3WH W WHTEHCHUBHOU

TCpalnn OCYHICCTBILACTCA INOAACPKAHHUCM aJICKBATHOI'O KpOBOO6paH_[eHI/I$I



(obmero W MHUKPOUMPKYJISIMMM) Y BEHTWIALMM JIETKUX B pEeXHUME
HopmoBenTusinun (FetCO2 = 4,9 — 6,4 06%), obecrieueHneM AOCTaTOYHOM
okcureHatm  (SaO2 = 94-100 00%), mnpeaynpexacHUEM HapylIeHUH
MeTabonau3ma.

NutencuBHas tepanus 6onbHbIX ¢ HapymieHuemM KOC pomxkHa, mpexie
BCEro, NperycMaTpuBaTh YCTpaHEHHE (YHKIHMOHAIBHBIX M METa0OJUYEeCKUX
pPacCTpOMCTB  KakK IMpPOSIBICHHH  OCHOBHOrO  3a0o0JeBaHus, YyCTpaHEHUE
KpUTUYECKOTO cocTossHUs. [Ipu oTcyTcTBUM 3P deKTa U TAKENbIX HAPYUICHUSX,

npoBoauTcs koppekuus KOC.

Tabmumna 1
Xapaktep Hapymenuid KOC

Hapymenns KOC IMokazatemn KOC

pH PaCO2 BEecf
HenpixareabHbIM anumos:
yMepEHHBIH -25--5.2
BBIPQYKEHHBbIH -5.3--75
TSKEITBIN: -7.6 u <
JICKOMIIEHCHUP OBaHHbIH 7.20 40 -7.6
YaCTHYHO KOMITEHCHUPOBAHHBIH 7.21-7.29 34-28 -7.6
KOMITEHCUP OBaHHBIH 7.35 20 -7.6

HenpixareabHbIN ajIKaao3:

yMEpEHHBIiH +2.5-+6.5
BBIPA)KEHHBIN +6.6 - +12
TSDKEITBIN: +12.1 u>
JICKOMIICHCUP OBAHHbIH 7.59 40 +12.1
YaCTHYHO KOMITCHCHUPOBAHHbIH 7.53-7.49 46-50 +12.1
KOMITEHCHUP OBaHHBbIH 7.45 60 +12.1

HenpixaTeabHbIN ajIKaao3:

yMEpEHHBIH +2.5-+6.5
BBIPa)KEHHBIN +6.6 - +12
TSDKEITBIN: +12.1 u>
JICKOMIICHCHUP OBAHHbIH 7.59 40 +12.1
YaCTHYHO KOMIICHCHUPOBAHHbIH 7.53-7.49 46-50 +12.1
KOMITEHCHUP OBAHHBIH 7.45 60 +12.1

JpIxaTenbHbIN aluuo3:




yYMEpEHHBIH 46-50

BBIpa)KEHHBIN 51-60
TSDKETIBIN: 61 u>
JIEKOMIIEHCUP OBAaHHBIN 7.20 7.20 61
YaCTUYHO KOMIIEHCUPOBaHHBIN 7.29-7.21 7.29-7.21 61
KOMITEHCHUP OBaHHBIH 7.35 7.35 61

JlpIxaTenbHbIN anKanos:

YMEpEHHBIH 34-28
BBIPaYKCHHBIN 27-20
TSOKETIBIN: 19u<
JIEKOMTIEHCUP OBAaHHBIN 7.59 -2.3 19
YaCTUYHO KOMIIEHCUPOBaHHBIN 7.53-7.49 -25--5.2 19
KOMIIEHCHPOBAHHBIN 7.45 -7.5 19

AlMI03 HEJBIXaTeIbHBIA MOXKET OBITh METa00TMYECKUM, BBIICITUTEIIbHBIM
u osk3oreHHbIM. OH xapaktepusyercs cHuxeHnemM HCO3- u Bo3pacTtaHuem
nedunuta ocHoBanuit (Becf > - 2,3 MM/n). JlanHbI BUJ aliua03a MOXKET OBITh
BCJIC/ICTBHE:
. BBITECHEHHUsSI  (TUTpanuu) OukapOOHaTa pa3IMYHBIMH  DHIOTC€HHBIMU
OpraHMYEeCKUMHU KHUCJIOTaMU, Hampumep, KETOKUCIOTaMH Tpu  JauadeTe,
aJIKOTOJM3ME WM TOJOJAHUHM, MOJOYHOM KHUCIOTOM TIPU THUIOKCHH; 2)
ymensbiiernss HCO3- B opranuzme (auapesi, GUCTYIbI KUIIEYHUKA U KEITIHOTO
y3bIpsi, SI3BEHHBIM KOJUT, XPOHUYECKas IMOYEYHAs HEAOCTATOYHOCTh, MPUEM
COJITHOM KHCJIOTBI M XJIOpHUJIa aMMOHHS), YTO MPUBOJUT K YMEHBIICHUIO
KaTHOHO- aHroHHOoro rpaauenta [(Na+ + K +) (Cl- + ! 3-)] : C@>2=N <5=55
12 < [; (2 =>@<5 = 20); 3) 7>ABC?;5=80 =5;5BCG8E :8A;KE 25I15AB2
(>B@02;5=85 M:7>35==K<8 :8A;>B0<8: AO0;8F8;0B0<8, <5B0=>;><,
STUJICHTJIUKOJIEM ).

[Ipu pa3BUTHHM HEOBIXATEIBHOTO alU03a BKIKOYAIOTCS KOMIIEHCATOPHBIC
MexaHu3Mbl. CullbHasi KUCIOTa MPU peakluu ¢ OMKapOOHATOM NEPEXOIUT B
c1a0yl0 YrojbHYIO KHCIOTY. YTOJIbHAasl KHUCJIOTa BO30YXKIACT JbIXaTENIbHBIN

LIEHTPp U TMPOAYKTHI €€ auccormanuu BbiBojsTCa jJerkumu (CO2) m moukamu



(H20). Ilpu oTcyTcTBHM NMATOJOTHH CO CTOPOHBI MOYeK obuias s3kckpeuus H+ u
cunte3 HCO3- moryt yBenuuutscs B 10 pas.

Ilo MHEHMI0O MHOIMX HCCIEOBaTENCH, MPU METaO0OIMYECKOM alUJ03€
00s3aTENIbHO UMEETCSl AHUOHHOE HECOOTBETCTBUE, BO3HUKAET AaHHUOHHBIM
MHTEpBAJI MEX1y KOHLEHTpanuel katnona Na+ u cymmoit annonos Cl-, HCO3-.

Ero moxxHo onpenenauts no popmyie:

AM = Na+m1 — (Cl-r + HCO3-).

B Hopme AWM (aHuoHHBIM wuHTepBasn) paBeH 1244 wMM/n.  Ilpu
HEIbIXaTeIbHOM  anuao3e (32 MCKIIOUEHHEM  cojisiHokucioro) AU
YBEJIMUMBACTCSI BCJEACTBUE MCIOJIb30BaHUS Oy(epHbIX CHCTEM KpOBH IS

HeﬁTpaHHSaHHH KHCJIBIX IIPOAYKTOB.

[Tpu HEbIXaTEeIIbHOM anuao3e pa3BUBAIOTCSA cleAyIoIIune
naTopU3NOIOrMYeCKUe peakly: yBenudeHue coiepkanuss H+ B kiertkax u
pa3BUTHE BHYTPHUKJIETOYHOIO alK]103a, KOMIIEHCATOPHON TUIIEPBEHTHIISAIINH,
noBbIIIIEHHOE yaaneHue H+ moukamu (nmpu pH < 7,25 peakiiusg MO4r CTAaHOBUTCS
KHCJION), yacTas pBoTa (yaaieHue H+ ¢ kenyJ0uHbIM COJIEP>KUMBIM), CMEIICHUE
KPUBOH TUCCOITMAIIMN OKCUTEMOTIIOOMHA BIIPABO C 0OJICTYCHUEM OT/Iayd TKAHIM
KHCJIOPO/Ia, KaTaboNu3M M pacnaj KIETOK, BbixoJ K+ M3 KIeTOK U MOBBILICHHE
€ro B KpOBHU, AaKTHBallMsl CHUMIIATO-aJIpPEHAIOBOM CHUCTEMbl U  BBIOpPOC
KaTeXOJIAMUHOB C MOCJIEAYIOMUM HapylieHueM (yHKIIUU CepAeYHO-COCYAUCTON
CUCTEMBI.

Knnandecku HenbIxaTelnbHBIN alu03 MOXKET MPOSIBISATHCS HapyLIEHHEM
FeMOJAMHAMUKN W MUKPOLMPKYJISIUU, YYallleHUEM [IbIXaHUs, TUIEpPTepMUEH,

OJINTYPUEU WM aHYpPUEH, AITUHAMUEN.



JIMarHOCTUKY HEIbIXaTeIbHOrO alua03a OCYILIECTBIAIOT HAa OCHOBAaHUU
JTAHHBIX aHAMHE3a, KIMHUYECKOU KapTUHBI U 1abopaTtopHbix uccnenoBanuiit KOC
(BE <-2,5; AB <19, BB <40, SB <20, pH < 7,35). YUamie Bcero pa3BuBaeTcs
METa0OJMYECKUN ali103 BCJEACTBUE HAKOIUIEHUS B OpPraHU3ME NPOIYKTOB
obOmena. PaznuyaroT npu  ATOM JIAKTaT anua03 2-X TUIOB: TUma A
(knaccuueckuil) y OOJIBHBIX C MOHMKEHHOU mepdy3uneil TKaHel W BhIpa)KeHHOMU
runokcueil m tumna B, y OOJBHBIX C BBIPAKEHHBIMU META00IMYECKUMU
HapylieHUsIMA  (caxapHbli Auaber, HHQPEKIUOHHbIE OO0JEe3HU, MOYEUHO-
Ne4YeHOYHasi HEJOCTaTOYHOCTh M Mp.) M HEKOTOPhIX  OTpaBICHUSIX
(canmuuuiaTamu, STUJICHTJIMKOJIEM, METaHOJIOM, aHTU(PU30M U Jp.).

JlaktaT — CWIBHBIA WOH, MpU HOpMadbHOM pPH OH NOJHOCTHIO
JUCCOLIMMPOBAH, TaK KaK OpraHu3M OBICTPO €ro MpOoAYLUUPYET W MOTrjiIouaeT. ¥
OOJBHBIX, HAXOMAIIUXCS B KPUTUYECKOM COCTOSIHHH, YPOBEHb TUIIEPIATaATEMUH
3HAYUTEIHHO BBIIIE, YEM YPOBEHb allM103a.

Jlaktat MOXxeT ObITh MOBHIINICH (Ooyiee 2-4 MM/m), a [H+] =5B. -B>
>1JOA=05BA0O Bb5<, GB> ?@8 8=B5=A82=>9 B5@0788 : ?;07<5
4>102;05BA0 =5 <>;>G=00 :8A;>B0, 0 A>;L A8;L=>9 :8A;>BK: A8;L=K9
:0B8>= Nat+ 2<5AB5 A A8;L=K< ;0:BOB=K< 0=8>=><. 0:B0OB
?7>B@51;05BA0 ?7>4 2:80=85< kJj1eTOYHOTO

MeTabonu3Ma W ocTarouiuiics noH HaTpus nosbimaer PCHU. IIpu HOpMamsHOM
CUCTEMHOM MeTa0oJIM3Me CyTOYHBI 000poT nakrara paBeH 1500-4500 mMmoIs.
Bropoit mexanusm koppekuuu PCHU u Hopmanuzauuu pH npu runepiakrareMun
— 3TO mepemMelnieHue cuibHoro aHumoHa Cl- W3 mIa3Mbl KpPOBH B KIETKH.
OCHOBHBIM HMCTOYHHMKOM JIaKTaTa SIBISIOTCS JIETKHE, OCOOEHHO MpPHU OCTPOM
neroyHom mnoBpexaeHuu. Ilo wmuHenuto N.P. Day wu coaBtr. (1996),

TUIICPIAKTATCMHA IIPpU CCIICHUCC BO3HHUKACT CKOPCC BCJICACTBHUC IIOBBINICHHOI'O



a’poOHOro mMeTaboyiu3Ma, 4eM TKaHEBOW T'MIOKCHM WM YTHETEHUS aKTUBHOCTH
MUPYBATIETUIPOTECHA3HI.

[Ipu pumarHocTHiKke anu03a BaXHO OMNpPEJEIUTh NPUUYMHY, CTEICHb
TSOKECTU ~ TIEPBUYHBIX  HAPYHIEHUH U KOMIICHCATOPHBIX  HM3MEHCHUH.
KonuuectBenHoe npeoOnaganve Uu(poOBbIX 3HAYEHUN MEPBUYHBIX HApyLICHUH
HaJl KOMIICHCATOPHBIMUA U3MEHEHUSIMU TTO3BOJISIET MTpaBuiIbHO onleHuTh KOC.

NutencuBHas Tepamnusi OONBHBIX C HEABIXaTEIbHBIM allMJI030M JIOJKHA
nperycMaTpuBaTh MATOT€HETUYECKOE JIeYeHUe OOJIbHOTO, YCTPAaHEHUE MPUYUHBI,
BBbI3BaBIIICH pa3BUTHE alK103a (MPU YCICIIHOM JICUEHUH OPTAaHUYECKUE KUCIOTHI
MOCTENIEHHO METa00IM3UPYIOTCS U (MJIM) SKCKPETUPYIOTCSI, allU03 UCUE3ACT).

Ecnim npuumny He ymaercs yCTpaHUTbh, TSDKENBIA aluio3 HYXHO
KOPpUTHpOBaTh BBelIEeHHEM oOcHoBaHuiu: 4,2% wumu 8,4 % pactBopa Hatpus
ruapokapOonara (B 1 mi pactBopa 1 MM ocHoBaHuMif), WM jakTaTa HaTpus (B 1
mi 11 % pactBopa 1 MM ocHoBanwmii), unu 3,6% pactBopa Tpucamuna, THAM
(B 1 ma 3,6% pactBopa comepxutcs 0,3 MM ocHoBauwmif). Pacyer mo03bl

OCHOBaHHUS MPOU3BOJAT 1O (PopMyJIe:

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

rae: AbC - nedpumur Oydepusix cucrem, MM
ocHOBaHMii; F — 00beM BHEKJIETOUHOM JKHKOCTH, JI/KT,
oH paBeH 0,2;

ABEecf — pa3zHuiia Mexx1y HICTUHHBIM U HOPMaJIbHBIM 3HaueHueM BE.

He crnemyer nedunutr ocHOBaHWN KOPPUTHPOBATH TMOITHOCTHIO. Ecim
MPUYMHA alK03a OMpe/eieHa U MOXKET ObITh KOHTPOJIIMPYyEeMa, TO BO BBEJCHUHU

OCHOBaHHMH HEPEJIKO HET HEOOXOIUMOCTH.



Cpoxk rogHocTH HaTpus rujpokapbonara - 1-3 cytok, a mpu go0aBiIeHUN
crabunuzaropa (0,3 ma Tpusiona b Ha 1 mu runpokapOoHaTa) OH yBEIMYHUBAETCS
1o 30 cyr. Hatpuii rugpokapbonar aeictByeT ObicTpo. Ilpu ero mpumeHeHuun
cleayeT YYuThIBaTh yBenuueHue oOpazoBanuss CO2 U HEOOXOIUMOCTH
JOCTaTOYHOM BEHTWIALMM JIETKUX, a TaKKe BO3MOXXHOCTb  Pa3BUTHS
TUIEPOCMOJISIIBHOIO  COCTOSIHMSL € TOCJENYIONIUM  Pa3BUTHEM CEpJEYHO-
COCYAMCTON HEJOCTATOYHOCTH.

[Ipy wucnonb30BaHUM JIaKTaTa HATpUs (JIAKTacojla) MPOUCXOIUT €ro
MeTaboJIu3M B MEYEHU ¢ 00pa30BaHUEM TJIMKOI€HA, TOITOMY IPHU HapYIICHUSX
(GYHKIIMU TeYEeHU OH MPOTHBOIOKa3aH. Kpome TOro, BO3HUKAET JIAKTAI[UACMUs,
YTO OTPAaHUYMBAET €r0 MPUMEHEHUE IPU TKAHEBOM TUITOKCHH.

TpucamuH  OKa3bIBa€T  BBIPAXKEHHOE  JIMYPETUYECKOE  JEHCTBUE,
BbIIENIsIeTCA TOoYKamu. MCronb30BaTh €ro MOKHO TOJIBKO MPU COXPAHHOM HX
byHKIIH.

Ankano3 HeAbIXaTeNbHBIA BO3HUKAET MPHU TOBBIIIEHHH COOTHOIIEHHUS

HCO3-/PaCO2 3a cuetr yBenmuenuss HCO3-. OH mMoxeT ObITH BCieacTBue: 1)
U30BITOYHOTO BBEJCHUS Oy(hepHBIX OCHOBAHMM WM TEPEIMBAHUS OOJBIIOTO
KOJIMYECTBA IMTPATHOM KpOBU (LUTpAT B TEYEHU NPEBPAIACTCS B HATPUS
JIaKTaT);
* TOBBIMICHUS 00pa3oBaHUs OMKaApOOHATOB B MOYKAX M KETYIOYHO-KHUIIICYHOM
TpakTe€ WM OTHOCHTEIBHOTO TOBBIIMICHUS HUX COJEpPkKaHUA MpU OOJBIINUX
notepsax H+ u xjmopugoB (HeykpoTumas pBoTa, Auapes); 3) aedunura Kamus npu
OOJBIION TOTEPU €ro WM OTPAHMYEHHOTO MOCTYIUICHUS €ro; 4) JUIMTETHHOTO |
OECKOHTPOJIBHOTO BBEACHHUS JUYPETHKOB, MPHUBOJAIIET0 K YCHICHHOMY
BBIBEJICHUIO U3 OpraHr3Ma KaJlusi U XJIOPUJIOB.

[Tpu ajKanose HEJIbIXaTeJIbHOM BO3HUKAIOT CJIETyIOIIHE

HaTO(i)I/ISI/IOHOFI/I‘-ICCKI/IC U3MCHCHMUA: 1) BBIXO KaJIKWd U3 KJICTOK U IIOCTYIINICHHUC B



Hux H+ ¢ nocrnenyromuM pa3BUTHUEM BHYTPHUKJIECTOYHOTO —aluao3a; 2)

YBCIIMYHUBACTCA BBIACICHHUA KaJIUA ITIOYKaMHU, PAa3BUTHC TMIIOKAJIUCMHN C

MOCJEAYIONIMM HapYIIEHUEM pUTMA Cepila; 3) TUIMOBSHTWIAIMS;, 4) CMEIeHUE
KPUBOM JTUCCOLMAIIMKU BJIEBO C 3aTPYJHEHHEM OTJaud KHUCIOPOJa TKaHSIM; 5)
pa3BUTHE MAPATOKCATBHOU allUIyPUH.

Knuaudeckn amnumo3 HeAbIXaTeNIbHBIM MPOSBISETCS THIIOBOJIEMUEH,
TUTIOKAIMEMHEH, TMOMUypUeH, MBIIIEYHOW CJa00CThI0, HMHOTJA BO3HUKAIOT
CyJIOpOTH BclieicTBUE CBsI3bIBaHus Ca2+ OeykaMu.

JInarHoCTUKY HEABIXaTEIbHOI'O ajKajlio3a OCYIICCTBISIOT Ha OCHOBAaHUM
JTAHHBIX aHaMHe3a, KIMHUYECKON KapTHUHBI U JJabopaTopHbIX uccienoBannii (BE
>
+3,0 MM/, HCO3- > 25 mM/n. PaCO2 > 46 mm prt. ct. pH > 7.46), BOgHO-
ANEKTPOIMTHOTO OajaHca (TUMOKATUEMUS, TUIIOXJIOPEMHUST ).

NuTencuBHas Tepanusi OOJBHBIX C HEABIXATEIBHBIM alKalo30M JOJIKHA
npexycMaTpuBaTh: 1) MaToreHeTHuYeckoe JiedeHue OOJIbHOTO, YCTpaHEHHUE
OPUYMHBI, BBI3BABIIEH pPa3zBUTHE ajKauo3a; 2) YCTPAHEHHE HapyLICHH
reMOJIUHAMUKHK; 3) KOPPEKLUHUI0 TUMNOKAIMEMUM, TUIONoOXJIopemuu; 4)
KOPPEKLHUIO TSAXKEIOr0 JEKOMIIEHCHPOBAHHOIO aJIKajo3a C HCIOJIb30BaHUEM
comstHoM kucinoTel (0,05-0,1 N pactBop BBOIAT B LEHTPAJIbHBIE BEHBI C
MaKCHUMaJIbHOW CcKOpocThio BBeneHus 0,25 MM wmm 2,5 mut - 0,1 N pacTBop / KT
Macchl Tena B 4, Ho He Oonee 100 MM B cytkm) mwiu 100-150 v 0,9% pactBopa
XJIOpHJIa aMMOHHUSA (B CyTKH BBOAUTH He 6osee 250-300 MM H+ ). MosxkHo Takke
npuMennuTts auakap6 (0,25- 0,5 r dyepe3 pot), KOTOPbIA CIOCOOCTBYET 3aJEPIKKE

CO2 B kpoBu. Jl1s pacuera UCMONB3YIOT CIAEAYIONIYIO (HopmMyITy:

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



Annno3 AbIXaTeNnbHbIM BO3HMKAaeT npu Bo3pactannu PaCO2 Bciencteue
HapyUIEHHOW anbBeOJIApHONM BEeHTWIALUMH. OH BbI3BIBAET KOMIIEHCATOPHOE
MOBBIILIEHWE BBIPAOOTKM HaTpusi OuKapOOHATa B HPUTPOLMTAX MU KIETKaX
MOYEYHBIX KaHaJIbIEB, yCWJIMBAeTCs BblaeneHne H+ W XJIOpuaoB mNoOuYKamw,
KpHUBasi JHCCOLMALIMM CMEIAETCsl BIPABO C OOJIETYEHHUEM OTAAuu KUCIOpoAa

TKaHAM.

Knuaudeckn papixaTenbHBIA alui03 MPOSIBIAETCS CHUXXEHUEM O00Obema
BEHTWISAIINY, HAPYIICHHEM PUTMa JIbIXaHWs, YBEJIUYEHUEM YJIapHOTO oO0BbeMa
cepiala, paclpeHreM Tmepudepuueckux COCyJOB, CHHXEHHEM OOIIero
nepudepruyecKoro CONnpOTUBIIEHUS COCY/IOB, TUIIEPEMUEH KOXKHBIX IMOKPOBOB H
CIIM3UCTBIX 000JOYEK, YYallleHHEM ITyJIbCa, MOBBIIIEHUEM WU 03 M3MEHEHUM
AJl, TOBBIIIEHUEM BHYTPUUYEPETHOTO JABJICHHUS.

JIMarHOCTUKY [BIXaTEIbHOIO alK03a OCYIIECTBISIOT HAa OCHOBAaHHUHU
JAaHHBIX aHAMHE3a, KIMHUYECKOW KapTUHBI W Ja0OpaTOPHBIX HCCIETOBAaHUMN
(PaCO2 > 46 mm prt. cT., pH < 7, 35, BE xomMneHcaTOpHO MOKET CHUXKAThCS
HUXKE
-2,3 MM/n).

NuTencuBHass  Tepamusit  OOJNBHBIX € JIBIXaT€NbHBIM  allMI030M
peaycMaTpUBaeT MAaTOTC€HETHYECKOE JIEYEHHE OOJbHOIO, YCTPAHEHHE TPUYUHBI,
BBI3BABIIICH pa3BUTHE alM103a U PECIUPATOPHYIO TOIIEPKKY HEIPPEKTUBHOTO
COOCTBEHHOTI'O JIbIXaHHUS.

AJKano3 AbIXaTenbHbId (TUIIOKAITHUYECKUI) BO3HUKAET MPU CHUKEHUU
PaCO2 BcrnencTBue runepBeHTUISMNA CIIOHTAHHOM (TpaBMa, reMOpparnyecKuil

IIOK, BO30YXJIEHUE, UCTEpUs, TUMEPTePMHUs, AUIHUEDATbHO-KATAOOINUYECKUN



CUHJIpOM, MpU cTpaxe OonbHOrO, 00nm) u uckycctBeHHou (MBJI B pexume
TUIEPBEHTUIALINHN ).

[Ipu ankano3e AbIXaTeIbHOM KOMIIEHCATOPHO YMEHBIIAETCS IUCCOLUAIUs
OKCUT€MOTIJIO0MHA, BO3PACTAET BbIJCICHHE MOYKAMU HM30BITOYHOTO KOJIMYECTBA
OukapOoHaTa, cHIXKaeTcst peabcopOius u oopazoBanue HCO3- B spuTpouutax u
B KJIETKAaX MTOYEYHbIX KaHAJIBIIEB.

['unokanmHusT BBI3bIBAET BAa30KOHCTPUKIMIO MEpUPEPUUYECKUX COCYAOB,
COCYZOB MO3ra M YMEHBIIEHHE MO3TOBOTO KPOBOTOKA, CMEIIEHHUEM KpHUBOM
JUCCOLIMAIIMM OKCUI€MOIJIOOMHAa BJIEBO C YXYIUIEHHWEM OTIayd KHUCIOpoAa
TKaHSM, CHI)KAeT BHYTpUYEpeNHoe naaBiieHue, yMeHbmaeT MOK u BbI3BIBacT
TUTIOTEH3HIO.

NuTencuBHass  Tepanusi  OOJNBHBIX C  JBIXaTEJbHBIM  QJIKAJIO30M

mpeaycMaTpruBacT MMAaTOTCHCTUYCCKOC JICHCHHUC 6OJII>HOFO, YCTPAaHCHUC IIPUYMNHBI,

BBI3BABIIIEH pa3BUTHE AJIKAJI03a U PECITUPATOPHYIO KOPPEKIIHIO

runepBeHTIAINH (1iepeBo 0osbHOro rpu UBJI B peskM HOPMOBEHTUIISIIINN ).
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