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BBenenue

Kucnorno-ocnoBHoe coctostnue (KOC) kpoBH U Apyrux OMOJIOTMYECKUX
KHUJKOCTEH - OIMH U3 BaXKHBIX KOMIIOHEHTOB FOMEOCTa3a OpraHu3Ma,
XapaKTepU3YIOIIMICSI KOHIIEHTpalel BOJOPOJHBIX HOHOB [H+], KoTOpas 3aBUCAT
OT COOTHOIIEHUSI MEXAY BOJAOPOIHBIMU U THIPOKCUIBHBIMH HOHAM, MEXKIY
KHCJIOTaMHU ¥ OCHOBaHUsAMU. OHO onpeensieT cTabuiIbHOCTh MPOTEKAHUS
OCHOBHBIX (DPU3MOJIOTMYECKUX MPOLIECCOB B OpraHU3MeE.

OCHOBHBIE OMOXUMHUYECKUE PEAKIIUU B KJIETKaX U B UX OKPYKCHUH
JOCTUTAIOT MAKCUMYyMa NP ONPEEICHHBIX 3HAYEHUAX aKTUBHON PEaKIUU CPEJIbl.
Konnenrparus nona H+ [H+] moanep:kuBaercs B oueHb y3koM auamnasone (36-43
HMouns/n, B cpenrem 40 HMonw/a unu 0,00004 mmons H+/m). [Ipu Beixone 3a
npenensl Huxke 10 u Beie 100 HMosnb/1 MporcXoAUT HeoOpaTuMast IeHaTypalus
0eJIKOBBIX CTPYKTYp (hepMeHTOB. BHyTpHKkieTounas koHuentpanus [H+] B 4 paza
BbIIlI€ BHEKJIETOUHOM. KoHIIeHTpa1uio BOJOPOIHBIX HOHOB XapakTepusyeT pH
KpPOBH, KOTOPBIN KoyieOneTcs B mpeaenax 7,35-7,45.

Mexanu3zmbl nogaepxanusa KOC

B npouiecce metabonu3ma 00pa3yroTcst KUCIIbIE MTPOTYKTHI:

1. neryune — CO2 okoso 15000 mmounbs/cyT (0,13 MMonb/kr * MuH-1);

2. Heneryune - H+ okoso 30-80 mmons (1 mmons/kr* cyr-1);

3. MOJIOYHAsI ¥ MUPOBUHOTPaAHAs (TIPU OKUCIICHUU YTJIEBOJIOB), CEpHAasl,
dbocdopHas, ModeBasi KUCIOTbI, AMUHOKUCIIOTHI (MIPU OKUCTICHUU
0enKoB), B-oKkcUMacsIHas, alleTOYKCYCHAs, )KUPHBIC KUCIIOTHI,
KETOKHUCIIOTHI (IIPX OKUCJIEHUU KUPOB).

J{nst cBOEH 3amIuThl OT HUX U noaaepxkanus nocrossuctea KOC, opranuszm
HCIIOJIb3YET CUCTEMBI OBICTPOTO pearupoBaHus — OypepHbIC CUCTEMbI M CUCTEMBI
MEJIJICHHOT'O pearupoBaHus - (PU3MOIOTHUECKUE CHCTEMBI, CBSI3aHHBIC C
JI€3UHTOKCUKALIMEN IPOMEKYTOUHBIX U BBIJCIICHUEM KOHEYHBIX IMPOTYKTOB
oOMeHa.

OcHoBHBIME Oy(hepHBIMH CHCTEMaMH KPOBH SBJISIOTCA: 1) reMoriioonHoBast
— KHb / HHb (35-76% Oydepnoit emxoctn); 2) kapoonataas — NaHCO3 / H2CO3
(13-35% Oydepnoit emxocTH); 3) OenkoBas — Boemnok / Hoenoxk (7-10% OydepHoii
emkoctn); 4) hocdarras — NaHPO4 / NaH2PO4 (1-5% OydepHoii eMKkoCTH).

OHM npeACTaBICHBI B BUAC CIa00H KHUCIOTHI M COJIBIO 3TOMU KHUCIOTHI.
OcHoBHbIMU Oy(hEepHBIMU CUCTEMaMU SBJISIIOTCS: B KJIIETKaX — O€JIKOBas U
docdarHas, BO BHEKJIETOYHOM MIPOCTPAHCTBE — KapOoHaTHasl. ['emorioOuHoBast



Oy(depHas cucTeMa aKTHBHA KaK B KJIETOYHOM, TaK U BO BHEKJIETOUHOM
IIPOCTPAHCTBE.

BydepHbie cucteMbl KpoBH, IpeICTaBIsAsA TONbKO 1/5 obuieit OydepHoit
€MKOCTH OpraHu3Ma, Ipu auctpecce He MoryT noanepxusars KOC Ha
HOpMaJIbHOM ypoBHE. [lo3Tomy npu ucromennu OypepHbIX CUCTEM IS
noanepxanust KOC HauMHAIOT aKTUBU3UPOBATHCS (PU3HOJIOTUUECKUE CUCTEMBI
MeJIJIEHHOTO pearupoBanus: 1) nerkue (ynanenue win 3ajaepxka CO2); 2) nouku
(Beimenenne H+ unmu HCO3- |, peabcop6uus HCO3-); 3) nedens (HeHTpanu3anus
oKHcIieHueM); 4) xenyaouHo-kumeynbii TpakT — XKKT (Beinenenue H+, HCO3-)

u Jp.

B ncroprnueckom acnekre oueHky KOC ocyiecTBasin pa3anuHbIMU
croco0amMu B 3aBUCUMOCTH OT MPUMEHSIEMBIX TEXHUUYECKUX CPEJCTB, TEXHOJIOT I
u KoHuenuuii. CHavana ee MpoBOAWIM C IOMOIIBIO ypaBHEHUs | 'eHiepcoHa-
I'eccennbaxa (Henderson-Hasselbalch):

pH = logKa + log [H2 CO3]/[HCO3-] = 6,1 + log 25,0/1,25.=6,1 + 1,3 =
7,4
rae: logKa - norapudm KOHCTaHTBI JUCCOLMAIIMK YTOJIbHOM KucaoThl ipu 380C.
B naugane 80-x ronos ITutep Crroapt (P.A. Stewart) ony6imkoBai HOBYIO
koHueniuo KOC ¢ uznoxennem Gu3nNKO-XMMHUECKOTO MOAX0a K €ro
dbuzmooruy.

Ona npenno4TuTenbHa B COBPEMEHHOM KIIMHUYECKON (PU3MOIIOTHH, TaK KakK
HU W30BITOK OCHOBAaHMM, HU KOHIICHTpalus OMkapOoHaTa B IJla3Me KPOBHU, B TOM
YHClie ¥ CTAaHAAPTHOTO, HE BCEr/ia MOTYT 00BSICHUTH npupoay Hapymeruit KOC y
6onpHOTrO0. Konnenius Ctioapta mo3BoJIsSeT BBISIBUTH TPUUYUHBI MHOTHUX
pacctpoiictB KOC u 6onee parimoHansHO MOJONTH K UX ycTpaHneHuto. CoriacHo
ATOW KOHIICTIIIMH, BCE BOJIHBIE PACTBOPHI B OPTaHU3ME YEIIOBEKA MPEACTABISIOT
co0oit HeucTomaeMblil uctounuk H+. B atux pactBopax [H+] onpenensiercs
nucconuanueit Boasl Ha H+ u OH- nonsl.

JlaHHBII TIpoIIeCcC MPOUCXOAUT B COOTBETCTBUU C 3aKOHAMU (hU3HUECKON
XUMUU: 3JIEKTPOHEUTPATILHOCTHIO (CyMMa BCEX MOJOKHUTEIIBHO 3apSAKEHHBIX
HMOHOB PaBHA CyMM€ OTPULIATENIBHO 3aPSAKEHHBIX HOHOB) U COXPAHEHUIO Mace
(KoNM4ecTBO BEUIECTBA B JAHHOM PACTBOPE OCTAETCSI MOCTOSIHHBIM, €CJIM OHO HE
n00aBIsIeTCA WK MPOU3BOJIUTCS, HE YIANAETCS WIM Pa3pylIaeTcs).

B HOpMe B mi1azme cyniecTByeT paBHOBecue Mex 1y karnonamu (Na+, K+,
Ca++, Mg++) u anuonamu (Cl -, HCO3-, 6enku, octaTounbie aHUOHBI). OHO
paBHO 153 MMoJIb/1 U ipeacTaBieHo B nuarpamme ['ambmna. [Ipu ucromenuun
OukapOOHATHBIX Oy(EepHBIX OCHOBAaHUN UX MECTO 3aHUMAIOT OPraHUYECKHE
KHUCJIOTBI, B PE3yJIbTaTE YETO CO3/1a€TCsl HECOOTBETCTBUE MEXKAY KOHIIEHTpaluen



Na+ u cymmoit HCO3- u Cl-. [losiBnsieTcst Tak Ha3bIBa€Mblid aHHOHHBIM HHTEPBAJ
(AN). B HOpMme oH cocTaBmsieT 12.4 MMOJIb/II.

CymHocts noaxoaa CTroapTa 3aKJII04YaeTcsl B TOM, YTO B IJIa3ME BEJIMYMHA
KOHIIEHTpaluu noHoB Bogopoja (bopmupoBanue KOC) 3aBucut ot 3-x
nepeMeHHbIX BennuuH: a) PCU -pa3HUIbl KOHIEHTPALIMKY CUJIBHBIX HOHOB (MEXY
cymmoit koHuentpanuu Na+, K+, Ca++, Mg++ ¢ onHoii croponsl, u Cl- + nakrar,
c apyroii); 0) PaCO2; B) AoOGur — oO1iieii KOHIIEHTPAIIUU HEUCCOIMUPOBAHHBIX
(AH+). u nuccouunpoBaHHbIX (A-) c1aOBIX KUCIIOT.

Conepxanue H+ 1 HCO3- meHsieTcs Iuillb TPU U3MEHEHUHU OJTHOTO U3 3TUX
Tpex nokazaresneid. [loaroMmy a1t TOro 4To0Bl Y3HATh, KAK OPTaHU3M PETryIUpyeT
pH, HE0O6X01UMO TIpEACTaBISATh, YeM O0YCJIOBIICH UX CJIBHT.

Hamnpumep, y 60J5HOTO €O CTEHO30M MPUBPATHUKA BCIICACTBUE MOTEPH C
KEITYTOUHBIM coiepKUMbIM cofisiHor kuciotel (HCI) pa3BuBaetcs
TUTIOXJIOPEMUYECKUI METa00JIMUECKU aKaio3 HHOTIa C BBIPAXKEHHOMN
KJIMHUYECKOM cuMnTomMaTukon. YBennuenue PCU npoucxoauT BCaeacTBUE
MOTEPU TaKOTO CUIIbHOT0 aHnuoHa Kak Cl-, 6e3 3HaUuMOii MOTEepU CUITBLHOTO
karnoHa. Korna non Bogoposa repsiercs kak Bojga (HOH), a ne kak HCl-,
u3MmeHenuii B PCU ne Oyner, u mosTomy He uameHuThes [H+]. st koppekiuu
aJjKasao3a MpearOYTUTENIFHO BBEIEHUE XJIOPUCTO-BOIOPOIHON KUCIIOTHI B
pactBope. Ha done ankanosa 0obliioe KOJIMYECTBO Kajlusi MEPEXOAUT B KIETKH,
OCTaBJIIsAsl 3HAUUTENbHYIO YyacTh Cl- B m1a3Me KpoBH, 4TO MPUBOIUT K
3HaunTenbHoMy cHrmxkeHuto PCU. PactBop Punrep-nakrara 6osnee ¢husnoaoruyeH,
geMm 0,9% NaCl, Tak kak PCU ux cooTBeTcTBeHHO paBHBI 28 1 () MIKB/I.

MeTonuka 3a0opa kposu ajs ucciaenosanuss KOC u
XapaKTepu3youue ero noKa3arejau

KpoBb gomxHa 3a0uparbcsi U3 apTepuu MPH OLIEHKE Ta3000MeHa B JIETKUX U
JOTIOJIHUTENBHO W3 BEHBI - B CIIy4ae HAIMYMS HAPYLIECHUS TPAHCIIOPTa ra3oB
KpPOBBIO U (WJIM) TKaHEBOTO Tazoo0MeHa. Mrna u mmpuir 1715 3a00pa KpoBU
JIOJIKHBI OBITh TENAPUHU3UPOBAHBI, HE TOJDKHO OBITh KOHTAKTa KPOBU C BO3yXOM.
KpoBb 101KHBI HiCClie10BaTh Cpa3y ke nociie 3adopa. Eciu 3To HEBO3MOKHO, OHA
JOJIKHA TMIOMEIATHCS B JIEASHYIO BOJlY U UCCIIE0BATh €€ HYKHO HE TO3XKE, YEM
yepes 30 MuH.

s ouenku KOC yatie Bcero UCHOJIb3YIOT CAEAYIONINE TOKA3aTENH |
e pH - 3T0 00paTHbIN AecATUYHBIN Jorapu(dM KOHIEHTPALUU

BOJOPOJIHBIX HOHOB. DTOT MOKAa3aTeIb U3MEHAECTCS PU HATUYUU
nekomrieHcupoBanHbIX HapymeHud KOC u moxer



CBUJIETENIBCTBOBATH TOJIBKO O CJIBUTaXx B CTOPOHY allM03a UM
ankainosa. B nHopme pHa Haxonurcs B npenenax 7,35-7,45; pHv -
7,32-7,42; pH BuyTpuknerounsii = 6,8-7,0. ['panuiibl konedanuii
pHa, coBMecTumbIe ¢ xu3Hbi0 - 6,8-8,0.

e BEecf — u30bIToK 1 1epUUT OCHOBaHM, T.€. pacueTHOE
konruecTBo MMosib HCO3-, koTopoe He0OXOAMMO BBECTH B KaXK IbIi
JUTP BHEKJIETOYHOM KUKOCTU WM BHITECHUTh U3 HEE KUCIOTOM s
Hopmasmm3aunu KOC. 9rot komnoneHT KOC cBUAETENBCTBYET O
HeapixarenbHbIX HapymeHusx KOC ninm o KOMIIEHCATOPHBIX
U3MEHEHMSIX €ro MpH AbIXaTeNbHbIX paccTpoiicTBax. B Hopme BEecf =
+ 2,3 mM/n. [Ipenensbl konebaHuii, COBMECTUMBIE C KU3HBIO, +
15mMM/n.

e PaCO2 (PvCO?2) - apixatensubiii koMmnoHneHT KOC, cBUIETEIBCTBYET
o nbixarenbHbiX HapymeHusax KOC wim o KoMIeHCcaTOpHbIX
U3MEHEHMSIX 3TOT0 MOKa3aTessl P HEJIbIXaTeIbHBIX PACCTPONCTBAX.
B HOpMe 3TOT nokazaresnb B apTepuaIbHOM KpOBH cocTaBisieT 35-45
MM PT. cT. (4,7-6,0 x[1a), mpu COBMECTUMBIX C )KH3HBIO KOJICOAaHUSIMU
ot 10 no 150 mm pr. ct. (1,3 - 20,3 kIla). Ymensmenue PaCO2 menee
35 MM PT. CT. CBUJETENBCTBYET O TUTIOKAITHUU BCIICJICTBUE
TUNIEPBEHTWIALIMHN, KOTOPAsi IPUBOAUT K JbIXaTEIbHOMY aJIKaJI03Yy.
VYBenuuenne PaCO2 Beitie 45 MM pT. CT. HAOIIOAETCS MTPU
TUIIOBEHTWISALIMY, TUTIEPKAITHUASI IPUBOAUT K JbIXaTEJIbHOMY alli03Yy.

e BB — xonuenTpaius ocHoBaHMii BceX Oy(pepHbIX cucTeM KpoBH (B
Hopme — 40-60 mM/n).

e SB — crannapTHbIif OMKapOOHAT — KOHIIEHTpAIUsl aHHOHA
rujgpokapooHara B mazMe kpoBu rpu 100% HacbIeHnn
reMOoTJIOOMHA JaHHOH MTPOOBI KPOBU KUCIOPOIOM, TEMIIEpaType ee
380C u nanpspkenuu CO2 B Helt 40 mm pr. cT. (5.32 kPa). OToT
noKasaresb Mo3BosieT MU depeHITMPOBaTh IbIXaTeIbHbIC U
HeJpIXaTenbHbIe paccTpoiicTBa. OH B HOpMe paBeH 20-27 (cpenH. 24)
MM/

e AB — ucrunnslie 6ukapoonatsl, coaepxkanne HCO3- B muiazme KpoBu
(19-23 mM/m).

e TCO2 — obmas yrnekucnota kposu (10,5-13,0 MM/m).

B nacrosiiee Bpems, ucxoas uz konuenuuu KOC CrroapTa u umes
COBPEMEHHBIE Ta30aHAIM3ATOPHI, JIJIs1 00JIee TOYHOTO ONPEACIICHUS MPUINHBI U
MaToreHe3a HapyuIeHU! 11eJ1IeCO00pa3HO HAPSALy C KIMHUYECKUMU JaHHBIMU
onpeaensath crenenb usmenenuss PCU, PaCO2 u Ao0.

PCH y 3n0poBeix mrofaei coctaBiseT 40-42 MMOJIB/JT ¥ €€ MOYKHO y3HaTh

npu ynpoinenHom pacuere: PCHU= [Na+] - [Cl-]. CHmxenne 10 30 MMOITB/1
CBUJICTEIBCTBYET O Pa3BUTHUN HEJBIXATEIHHOTO alK103a, a yBenndeHue oomuee 50



MMOJIB/JT — O HEJIBIXaTEIbHOM CIBUT'€ B CTOPOHY ajikasio3a. CyliecTByeT cTporas
koppensanus mexay PCU u BE B kpoBu manuentoB OPUT.

KonnenTparust 1uccouuupoBaHHbIX cIa0bIX KUCIOT (A-), IpeACTaBICHHBIX
B IJ1a3Me KpoBU ee Oenkamu U pocdatamu, Mensietcs ¢ usmenenrem PCHU, PCO2
u AoOm.

Hapywenuss KOC, ux npopuiakruka 1 KOppexkuus

Paznuuaror nBa Buaa Hapymennit KOC (Ta6m.1): HenpIxaTenbHbIe (aIiuao3
WJIU aJiKajio3 — NaTOJOTMYECKOE COCTOSIHUE ITPU KOTOPOM MEPBUYHO
yBeIUYUBaeTCs AeUINT UM U30BITOK OCHOBAaHUM, YTO MPUBOJUT K U3MEHEHUIO
nokazatens BEecf u pH B ctopony arnuaemMun uinu ajgkaaeMum) U IbIXaTeIbHbIC
(armu03 WM anKano3 ¢ MePBUYHBIM yBelnueHreM i cHmwkennem PaCO?2). Tpu
nuarnoctuke HapymeHuit KOC HeoO0X0auMO OlIEHUBATH CTETICHB TAKECTU
PacCTpONCTB U KOMIIEHCATOPHBIX U3MEHECHUH.

MoryT 6bITh 607€€e cnoxHbie HapyuieHus KOC: ogHoHanpaBieHHbIe
(pIXaTeNbHBIN U HEJbIXaTEeIbHBIM alluA03 WU aJIKajo3) U Pa3HOHAIIPABJICHHBIE,
POTUBOIIOJIOKHBIE (IBIXaTEJIbHBIN allu103 U HEJIbIXaTeJIbHBIN aIKaios,
JBIXaTEIbHBIN aJKaJI03 U HelbIXaTeNbHbIN anua03). B ux nuarsoctuke BaxxHoe
3HAYCHUE UMEIOT 3HaHWE aHAMHE3a U CYIIHOCTH I1aTOJIOTHYECKOT0 IIPoLecca,
KJIMHMKa 3a0051eBaHus B conoctaBieHuu ¢ JanasiMu KOC, BogHO-
AJIEKTPOJIUTHOIO OOMEHA U IOKa3aTeNs MU ra3000MeHa.

[Mpodunaxtuka nHapymenuit KOC Bo Bpemsi aHecTe3UH U MHTEHCUBHOU
TEpaNuK OCYIIECTBIACTCS MOACPKaHUEM aJIEKBATHOT'O KPOBOOOpAIICHUS
(06111€TO M MUKPOLIMPKYJISIIMN) M BEHTUISIIIUU JIETKUX B PEXKUME
HopMoBeHTW MU (FetCO2 = 4,9 — 6,4 06%), obecnieueHreM 10CTaTOYHOM
okcureranuu (Sa02 = 94-100 06%), mpeaynpexIeHueM HapyIIeHUH
MeTabou3ma.

NutencuBHas Tepanus 600iabHBIX ¢ HapymeHrneM KOC nomkHa, mpexie
BCETO0, IIPeAyCMAaTPUBATh yCTPaHEHUE (DYHKIIMOHAIBHBIX K META0OINYSCKUX
PacCTPOMCTB Kak MPOSBICHUI OCHOBHOTO 3a00JICBaHUs, YCTPAHCHUE
KPUTHYECKOTO cocTosiHUA. [Ipn oTcyTcTBHM 3 (DeKTa 1 TSHIKEITBIX HAPYIICHUSX,
npoBoauTcs koppekisa KOC.



Xapakrep Hapymenuid KOC

Hapymenus KOC IToxazarenu KOC
pH PaCO2 BEecf
HenprxarenbHblii
anuao3: -2.5 -
YMEPEHHBII -5.2
BBIPAYKEHHbIN -5.3--
TSOKETIBIN ; 7.20 40 7.5
JIEKOMITIEHCUPOBAHHBIM 7.21- 34-28 -7.6 n
YaCTUYHO 7.29 20 <
KOMIIEHCUPOBAHHBIN 7.35 -1.6
KOMIIEHCUPOBAHHBII -1.6
-7.6
HenwixareanbHBIN
aJKaIo3: +2.5 -
YMEpPEHHbIN +6.5
BBIPA)KEHHBIN +6.6 -
TSKEIIBIN ; 7.59 40 +12
JEKOMIICHCUPOBAHHBIN 7.53- 46-50 +12.1
JaCTUIHO 7.49 60 u>
KOMIIEHCUPOBAHHBIN 7.45 +12.1
KOMIIEHCUPOBAHHBIN +12.1
+12.1
HenwixareanHBIN
aJKano3: +2.5-
yMEPEHHBII +6.5
BBIPKCHHBII +6.6 -
TSKEIBIN: 7.59 40 +12
JEKOMIICHCUPOBAHHBIN 7.53- 46-50 +12.1
JaCTHYHO 7.49 60 u>
KOMITIEHCUPOBAHHBII 7.45 +12.1
KOMITIEHCUPOBAHHBII +12.1
+12.1
JIpIXaTeNnbHbIA alu103:
yMEPEHHBII 46-50
BBIPAXKEHHBII 51-60
TSKEJIBIN: 61 u>
JN€KOMIEHCUPOBAHHBIN 7.20 7.20 61
JaCTHYHO 7.29- 7.29- 61
KOMIIEHCUPOBAHHBIN 7.21 7.21 61
KOMIEHCUPOBAHHbBIN 7.35 7.35




JIpIXaTEIbHBIN aJIKaJIO3:
YMEPEHHBIN 34-28
BBIPA)KECHHBII 27-20
TSKEIIbIM : 19u <
J€KOMIIEHCUPOBAHHBIN 7.59 -2.3 19
YaCTHUYHO 7.53- -2.5-- 19
KOMIIEHCUPOBAHHBII 7.49 5.2 19
KOMIIECHCUPOBAHHBII 7.45 -7.5

AUKI03 HEABIXaTEIbHBIH MOXET OBITHh META0OJIMUYECKUM, BBIJICTUTEIHHBIM U
sk30reHHbIM. OH xapaktepusyercs cHmkeHneM HCO3- u Bo3pactanueM neduiura
ocHoBanu#t (Becf> - 2,3 MM/n). JlanHbIil BUJ alin103a MOKET OBITh BCIIE/ICTBUE:

1. BbITecHeHUs (TUTpaLMK) OUKapOOHaTa pa3IMYHBIMU 3HIOT€HHBIMU
OpPraHUYECKUMU KUCIOTaMH, HAIPUMEpP, KETOKUCIOTAMH IIPH
nuabere, aJKorojiu3Me WU TOJI0aHUHU, MOJIOYHON KUCIIOTON TTPHU
THITIOKCHUH;

2. ymensbinenuss HCO3- B opranusme (auapesi, GUCTYIBI KAIIICYHUKA U
KEITIHOTO My3BIPS, I3BEHHBIN KOJHUT, XpOHUYECKAsK TOYeUHAsl
HEI0CTaTOYHOCTbh, IPUEM COJISTHON KHUCIIOTHI M XJIOpUa aMMOHUS),
YTO MPUBOJUT K YMEHBIICHHUIO KATHOHO-aHUOHHOTO TpaauenTa [(Na+
+ K+) _(Cl- + HCO3-)] k ypoBHto Menee 12 MmM/it (B HOopMme = 20);

3. MOCTYIUIEHUs HEJETYYMX KHUCIIBIX BEIIECTB (OTpaBIEeHNE
HK30I€HHBIMH KUCJIOTAMU: CATUIMIIATAMHU, METAHOJIOM,
STUJICHTJIUKOJIEM).

[Tpu pa3BUTHN HEABIXATEIBHOTO AlU/103a BKIFOYAIOTCSI KOMIIEHCATOPHbBIE
MexaHu3Mbl. CUIbHas! KUCTIOTA MPU PEAKIIUU ¢ OMKapOOHATOM MEPEXOIUT B
c1a0yio yroJIbHYIO KUCIOTY. YTOJNbHAS KUCIOTA BO30YXKIACT bIXaTeIbHBIN LIEHTP
U IPOJYKTHI €€ auccounannu BeiBoasTcs Jerkumu (CO2) u noukamu (H20). Ilpu
OTCYTCTBUU MATOJIOTHH CO CTOPOHBI Mouek obmas sxkckpernnst H+ u cuares HCO3 -
MOTryT yBennuuThes B 10 pas.

[To MHEHMIO MHOTHX UCCIIeIOBaTENeH, TP METa00IMYECKOM aIlu03€
00s13aTEIPHO UMEETCSI aHHOHHOE HECOOTBETCTBHE, BOZHUKACT AHMOHHBIN MHTEPBAII
MEXTy KOHIIeHTpanuen karnona Na+ u cymmoit annonoB Cl-, HCO3-. Ero moxHO
onpenenuTs 1o popmyie:

AU = Na-+m1 — (Cl-mur + HCO3-).

B Hopme AU (anmonusiil uaTEpBan) paseH 12+4 mM/m. lpu
HEJIbIXaTeJIbHOM alu103€ (3a UCKITI0UeHHEeM colisHokuciaoro) AW yBeanuuBaetcs
BCJIEJICTBHE UCIOJIL30BAHUS OyPEPHBIX CUCTEM KPOBH ISl HEUTpaIU3aiuu
KHUCJIBIX TTPOJTYKTOB.



IIpy HEe ABIXaTEIBHOM alUA03€ PA3BUBAIOTCS CIEAYIOLINE
NaTO(PU3UOIOTMYECKUE PEAKIUHU: YBEIHMUYECHHE coaepkanus H+ B kineTkax u
pa3BUTHE BHYTPUKIIETOYHOI'O alli103a, KOMIIEHCATOPHOU TMIICPBEHTUIIALINH,
noBellIeHHOE yaainenue H+ nmoukamu (nmpu pH < 7,25 peakuust MOYM CTAHOBUTCS
KHCJION), yacTasi poTa (ynanenue H+ ¢ xeay10ouHbIM COIEPKUMBIM), CMEILICHHE
KpUBOM JUCCOLMALIMM OKCUTEMOTJIOOMHA BIPABO € 00JIErYeHUEM OTAA4YU TKAHIM
KHCIIOpoAa, KaTaboJIu3M U pacnaj KIeTOoK, BbIXoJl K+ U3 KiIeTOK 1 MOBBILLIEHUE €r0
B KpPOBU, aKTUBALIMSI CUMIIATO-aJIPEHATIOBOM CUCTEMBI 1 BBIOPOC KAaTEXOJIaMUHOB C
MOCJIEYIONIUM HapylieHueM QyHKUUU CEpACYHO-COCYIUCTON CUCTEMBI.

KimHnueckn HebIXaTenbHbIN alu03 MOKET IPOSBIATHCA HAPYLIEHUEM
FeMOJUHAMUKN U MUKPOLMPKYJISALUY, YUAIICHUEM JAbIXaHUs, TUIIEPTEPMUEN,
OJINTYPUEU WM aHYPUEH, AIUHAMUEH.

JIMarHOCTUKY HEJbIXaTEIbHOTO alli103a OCYIIECTBISIOT HA OCHOBAaHUHU
JAHHBIX aHAMHE3a, KIMHUYECKON KapTUHBI U JlabopaTtopHbix uccinenoBanuii KOC
(BE<-2,5; AB <19, BB <40, SB <20, pH < 7,35). Yame Bcero pa3BuBaercs
MEeTa0OIUYECKUH alu03 BCIEICTBHE HAKOTUICHUS B OPTaHU3ME MTPOYKTOB
oOmMeHa. Pa3nuyaroT mpu 3TOM JIaKTaT alua03 2-X TUIOB: THIA A (KITaCCUYECKHIN)
y OOJIBHBIX C MOHMKEHHOU nepdy3ueit TkaHel U BbIpaKEHHOW TMITOKCUEN U TUTIA
B, y 00JbHBIX C BBIpaXEHHBIMH META00TMUYECKUMHU HAPYIICHUSIMU (CaXapHBIii
nuabet, nHPEeKIMOHHbIe 00JIe3HH, TOYEUHO-TIE€YeHOYHAsl HEIOCTATOYHOCTD U TIp.)
Y HEKOTOPBIX OTPABJICHUAX (CanuIUIaTaMU, STUIICHIJIMKOJIEM, METaHOJIOM,
aHTU(PU30M | JIp.).

JlakTat — CUJIBHBIN MOH, TP HOpMaJIbHOM pH OH MOJTHOCTEIO
JTUCCOLIMMPOBAH, TaK KaK OPraHU3M OBICTPO €0 MPOIYLHUPYET U MOTJIomaeT. ¥
OOJBHBIX, HAXOSIIUXCS B KPUTHIECKOM COCTOSTHUH, YPOBEHB THIIEpIaTaTEMUU
3HAYMTENILHO BBIIIE, YEM YPOBEHD allU1034.

Jlaktat MoxeT ObITh TIOBBINICH (O0see 2-4 MM/n), a [H+] Het. D10
O0O0BSCHSAETCS TEM, YTO MPU MHTCHCUBHOM TEpaInu K IIa3Me 100aBisieTCs He
MOJIOYHAs KUCJI0Ta, a COJIb CUJIBHOM KUCJIOThI: CUIbHBIM KaTuOH Na+ BMecTe C
CWJIBHBIM JIAKTATHBIM aHUOHOM. JIakTaT moTpebIseTcs Mo BAUSHUEM KIETOYHOTO
MeTabonu3Ma u ocraroiuiics noH Hatpus nosbiraetr PCU. [Ipu HopmansHOM
CUCTEMHOM MeTaboJIM3Me CYyTOUHbIA 000poT nakTata paBeH 1500-4500 Mmmob.
Bropoii mexanusm koppekunu PCU u nHopmanuzauuu pH npu runepiakrareMuun —
3TO TepemenieHne cruiibHoro annoHa Cl- u3 mma3msel KpoBu B KiIeTKH. OCHOBHBIM
MCTOYHUKOM JIAKTaTa SBIISIOTCS JIETKHE, OCOOCHHO TIPH OCTPOM JIETOYHOM
noBpexaeHuu. [To muennto N.P. Day u coast. (1996), runepnakratemus npu
CEICUCe BO3HUKAET CKOPEE BCIECTBUE MOBBIIIEHHOTO a3pOOHOro MeTaboau3ma,
YeM TKaHEBOM TMITOKCUH WIM YTHETEHHS] aKTUBHOCTH NMUPYBATACTUAPOTCHA3HL.

[Ipn nruarHOCTHKE anu103a BaXKHO ONPEACIIUTh IPUUNHY, CTENIEHb TAXKECTH
MEPBUYHBIX HAPYIIECHUNA U KOMIIECHCATOPHBIX U3MEeHEeHUU. KonnuecTBeHHOE



npeoOiasganre HUPPOBbIX 3HAUEHUI MEPBUYHBIX HAPYILICHUNA HaJ|
KOMIICHCATOPHBIMU U3MEHEHUSIMU MO3BOJIAET MpaBiibHO onleHnTh KOC.

WNuTencuBHas Tepamnus OOJBHBIX ¢ HEJIBIXaTEIbHBIM alMI030M JOJIKHA
peaycMaTpUBaTh MATOTEHETUYECKOE JICUeHHUE OOJILHOTO, YCTPaHEHUE TP UIHMHBI,
BBI3BABIIICH pa3BUTHUE aly103a (IPU YCIICITHOM JICUCHUH OPTaHUICCKUE KUCIOTHI
MOCTENEHHO META00IU3UPYIOTCS U (W) SKCKPETUPYIOTCS, alli103 UCUE3aET).

Ecnu npuumnHy He yaercs yCTpaHUTh, TSXKEIbIA alli103 HY>KHO
KOPPUTHpOBaTh BBEICHUEM OCHOBaHuUM: 4,2% nunu 8,4 % pacTtBopa HaTpus
ruapokapoonara (B 1 mi pactBopa 1 MM ocHoBaHuit), uiu jgaktaTa HaTpus (B 1 mu
11 % pactBopa 1 MM ocHoBanuit), unu 3,6% pactBopa Tpucamuna, THAM (B 1
mi 3,6% pactBopa coaepxkurcs 0,3 MM ocHoBanwmit). PacdyeT 10361 OCHOBaHUS
IPOU3BOIAT 110 hopMmyIie:

JIBC = F * macca Tena (xr) * ABeecf,

rae: JIBC - nedunur 6ydepHbix cuctem, MM OCHOBaHUIA,
F — 06beM BHEKJIETOUHOM KUIKOCTH, JI/KT, OH paBeH 0,2;
ABEecf — pa3Huiia Mexx1y ICTUHHBIM U HOPMaJIbHBIM 3HaueHueM BE.

He cnenyet neguiut ocHOBaHUN KOPPUTHPOBATH MOTHOCTHIO. Eciin
NPUYMHA allK03a ONPEeIeHa U MOXKET ObITh KOHTPOJIUPYEMA, TO BO BBEJICHUU
OCHOBaHUI HEPEAKO HET HEOOXOAUMOCTH.

Cpox rogHocTH HaTpus TuapokapooHara - 1-3 cyTok, a mpu 1o6aBieHUH
crabunmm3zaropa (0,3 mu Tpuniona b Ha 1 mut ruapokapOoHaTa) OH yBEITMYHBACTCS
1o 30 cyrt. Hatpwmii runpokap6oHaT aeiicTByeT ObICTpO. [Ipu ero npuMeHeHun
CJIelyeT YUUThIBaTh yBenndeHue oopazoBanus CO2 1 HEOOXOAUMOCTh
JOCTATOYHOW BEHTWJISIUU JIETKUX, & TAKKE€ BO3MOXKHOCTb Pa3BUTHUS
TUIIEPOCMOJISIIBHOTO COCTOSIHUS € MTOCJIEAYIOIINM Pa3BUTHEM CEPAECUHO-
COCYJIHUCTON HEAOCTATOYHOCTH.

[Ipu ucnonp30BaHUM JaKTaTa HATPUS (JIAKTACOJa) MPOUCXOIUT €T0
MeTaboJIM3M B TICYCHH ¢ 00pa30BaHMEM TITUKOTE€HA, IOATOMY TP HAPYIICHUSIX
(GYHKIIMY TIEYCHH OH MPOTHUBOIIOKa3aH. KpoMme TOro, BOZHUKAET JIAaKTAIHIEMUS,
YTO OTPAHUYMBAET €r0 MPUMEHEHUE MPU TKAHEBOW TMIOKCHU. TpucamMuH
OKa3bIBAET BBIPAXKECHHOE AUYPETUUECKOE JIEHUCTBUE, BBIICIAECTCS IIOYKAMH.
Hcrnonp30BaTh €ro MOKHO TOJIBKO MPU COXPaHHOU UX (YHKIIUH.

AJKalio3 HeIbIXaTeIbHbIA BOZHUKAET MPH MOBBIIIEHUH COOTHOIIEHUS
HCO3-/PaCO2 3a cuet yBenuuenuss HCO3-. OH MOKeT ObITh BCIIEICTBUE:
1. u30bITouHOrO BBENCHUS OY(DEepHBIX OCHOBAHUM WU MEPETUBAHUS
0OJIBIIIOTO KOJIMYECTBA IIUTPATHON KPOBU (LIUTPAT B MEUCHU
IpeBpallaeTcs B HATPUsI JIAKTAT);



2.

3.

4.

NOBBILIEHUSI 00pa30BaHMs OMKapOOHATOB B MOYKAX U KEITYJOUYHO-
KAIIEYHOM TPAaKTE WIM OTHOCUTEIBHOIO MOBBIIIEHUS UX COAEPKAHUS
npu 6onbux norepsx H+ u xynopuaoB (HeykpoTuMas pBoTa,
nuapes);

neduurTa Kanus npu 00JbIION OTEPU €ro Ui OTPAHUYEHHOTO
NOCTYIUIEHUS €ro;

JUIUTENIHOTO U OECKOHTPOJIILHOTO BBEJCHUS TUYPETUKOB,
OPUBOJISAILIETO K YCUIIEHHOMY BBIBEJICHUIO M3 OpraHU3Ma KaJlus U
XJIOPUJIOB.

HpI/I AJIKaJIO3€ HCABbIXATCIIbHOM BO3HUKAIOT CJICAYIOITUC
H&TO(I)I/ISI/IOJIOI‘I/IIIGCKI/Ie N3MCHCHUA .

1.

w

5.

BBIXOJ KaJMsl U3 KJIETOK U NocTyruieHue B Hux H+ ¢ mocnenyrommm
pPa3BUTHEM BHYTPUKIIETOYHOIO allU]103a;

YBEJIMUMBACTCS BBIJICTICHUS KallUsl MOYKAMU, Pa3BUTUE TUIOKAITUEMHH
C TIOCTIEYIOIIUM HAPYIIEHUEM PUTMA Cep/lia;

TUTIOBCHTHIISIINS,

CMeEIIeHUE KPUBOM TUCCOIMAIIMY BIEBO C 3aTPYJHEHUEM OTAa4u
KHACTIOPO/1a TKaHSIM;

pa3BUTHE MapaJOKCATBHON allUypHUH.

Kinmandeckn annio3 HeAbIXaTeabHbIN MPOSIBISETCS THIIOBOJIEMHUEH,
TUMOKAIMEMHEH, TOTNYypHUeH, MBIIIEYHOU cTa00CThI0, MHOTAa BO3HUKAIOT
CYJIOpOTH Bclie/IcTBHE CBsi3biBaHusa Ca2+ Oenkamu.

JInarHOCTUKY HEJBIXaTEIbHOTO aJIKaja03a OCYIIECTBISIOT HA OCHOBAaHUU
JAHHBIX aHaAMHE3a, KIMHUYECKOW KapTHUHBI U J1a0opaTopHBIX ucciaeaoBanuii (BE >
+3,0 MM/, HCO3- > 25 mM/n. PaCO2 > 46 mm pr. cT. pH > 7.46), BoiHO-
AIIEKTPOJIUTHOTO OaslaHca (TUITOKATHEMUS, TUITOXJIOPEMUS ).

NuTencuBHas Tepamnus OOJBHBIX C HEJIBIXaTEIbHBIM aTKal030M JTOJDKHA
MpeyCMaTPpUBATh:

1.

MNaTOrCcHCTHYCCKOC JICUCHUC 60J'II:HOFO, YCTPAHCHHUC IIPUYHHBI,
BbI3BaBIICH Pa3BHUTHUC aJIKAJIO34a,

2. yCcTpaHEHHE HapYIICHHH TeMONHAMUKH;
3.
4. KOpPPEKILHIO TAKEIOro JEeKOMIIEHCHPOBAHHOTIO alKano3a ¢

KOPPCKIOHIO TMIIOKAJINEMHUH, I'HIIOIIOXJIOPEMHUH,

UCIOJIb30BaHUEM coisiHOM KucnoThl (0,05-0,1 N pacTBop BBOAST B
LEHTPaJbHBIE BEHbI C MAKCUMAJIbHON CKOPOCTHIO BBeAeHU: 0,25 MM
w 2,5 mi - 0,1 N pactBop / Kr Maccel Tena B 4, HO He 6oee 100 MM
B cyTkn) uiu 100-150 mu 0,9% pactBopa xjiopuaa aMMOHUS (B CYTKU
BBOIMTH He Oojee 250-300 MM H+ ).



MoxHo Takxke npuMeHuTh auakap6 (0,25-0,5 r yepe3 pot), KOTOpbIH
criocobcTByeT 3anepxkke CO2 B kpoBH. I pacueTa UCMONIB3YIOT CJIEIYIONIYIO

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

Anmao3 apIxaTeabHbl BOZHUKAET Ipu Bo3pactanuu PaCO?2 BcaencTaue
HapyUIEHHOU aibBeOJasIpHON BeHTWIALMHU. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBILLIEHUE BHIPAOOTKU HATPUsl OMKapOOHAaTa B SpUTPOIIUTAX U KIIETKaX
NOYEYHBIX KaHAJBLEB, YCUIIMBAETCS BblaeneHue H+ 1 xJ1opuaoB noukaMu, Kpupas
JUCCOLIMAIIMM CMEILIAeTCsl BIPABO C OOJErYeHUEM OT/Iauu KUCIOpOaa TKaHIM.

Knuaudecku npIxatenbHbINA aliua03 MPOSIBISETCS] CHUKEHUEM 00beMa
BEHTWJISAIINH, HAPYIIEHUEM PUTMa JbIXaHUsI, YBEIIMUEHUEM YJIapHOTO 00beMa
cep/la, pacupeHreM nepudeprudeckux CoCy 0B, CHUKEHUEM OOIIEro
nepudepruyecKoro COMpOTUBIICHUS COCYIOB, TUTIEPEMHEH KOKHBIX TOKPOBOB H
CIIM3UCTHIX 000JI0UCK, YUalllEHUEM ITyJIbCa, TOBBIIICHUEM WU 0e3 u3MeHenuit AJl,
MOBBIIIICHUEM BHYTPHUUEPEITHOTO JABJICHHUS.

JInarHoCTUKY JBIXaTeIbHOTO ali03a OCYIIECTRIISIOT HA OCHOBAaHUHU
JAHHBIX aHAMHE3a, KIMHUYECKON KapTUHBI U JIA0OPAaTOPHBIX HCCIIEOBAaHUN
(PaCO2 > 46 mm pr. ct., pH < 7, 35, BE koMneHCcaTOpHO MOXKET CHUKATHCS HIKE
-2,3 MM/n).

WMuTeHncuBHAs Tepanus OOJBHBIX C JbIXaTEIbHBIM allHI030M
peIycMaTpHBACT MaTOICHETHYECKOE JICUCHUE O0ILHOT0, YCTPAHCHHUE PUYNHBI,
BBI3BABIIICH Pa3BUTHEC allM103a U PECIIUPATOPHYIO MOIICPKKY Hed()PEKTUBHOTO
COOCTBEHHOTO IbIXaHUS.

AJKano3 bIXaTeIbHbIN (TUMOKAMTHUYECKNN ) BOBHUKAET IIPU CHIXKCHUU
PaCO2 BcnenctBre runepBEeHTUIISLIMKM CHOHTAHHOM (TpaBMa, FeMOpparnyecKuil
10K, BO30YXACHHE, UCTEPUSl, TUIIEPTEPMUS, TUIHIIEPaTHHO-KaTaOOTMIeCKUi
CUHPOM, TIpu cTpaxe 6onpHOTO, 607HM) 1 nckyccTBeHHOM (UBJI B pexume
TUNIEPBEHTUIISALINN ).

[Tpu ankanose nbIxaTeTbHOM KOMIIEHCATOPHO YMEHBIIIACTCS TUCCOIHAITIS
OKCUTEMOTJIO0MHA, BO3pACTAET BBIJICICHUE TTOYKaMH H30BITOYHOTO KOJTUYECTBA
OoukapOoHaTa, CHIKaeTcs peabcopOius n oopazoBanne HCO3- B apuTponuTax u B
KJIETKAaX TTOYEYHBIX KaHAJBIICB.

['mnokanHus BbI3bIBAET BA30KOHCTPUKIIMIO MEpUPEPUUECKUX COCYIOB,
COCYJIOB MO3ra U YMEHBIIEHUE MO3TOBOI'0 KPOBOTOKA, CMEIIEHUEM KPUBOM
JUCCOIMALIMKM OKCUTEMOTIIOOMHA BJIEBO € YXY/LIEHUEM OTJauyu KUCIOpOoaa
TKaHAM, CHH>KAeT BHyTpuuepenHoe aasieHne, ymeHomaer MOK u BbI3bIBaeT
TUIIOTEH3UIO.



WuTencuBHas Tepansi OOJBHBIX C ABIXaTEIbHBIM aIKaI030M
peIycMaTpUBaeT MaTOreHETHIECKOe JIeueHNue O0IBHOTO, YCTPaHEHNE TPUYUHBI,
BBI3BABIICH Pa3BUTHE aJKAI03a U PECIIMPATOPHYIO KOPPEKINIO TUTICPBEHTUIISITIH
(nepeBop 6oxbHOTO nipu UBJI B pexumM HOPMOBEHTUIISILIUN ).
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