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BBE/JIEHHE

Kucnorno-ocnoBHoe coctosinue (KOC) kpoBu M Apyrux OMOJOTHYECKHUX
KUJKOCTEHW - OJMH W3 BAaXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHu3Ma,
XapaKTepU3YIOIIUICS KOHLEHTpaluel BOIOPOAHBIX HOHOB [H+], KoTopas 3aBucsar
OT COOTHOIIEHUS MEXIY BOJOPOJHBIMHU U THUAPOKCWIBHBIMA HOHAM, MEXKIY
KUCJIOTaMHM W OCHOBaHUsMH. OHO ompeaenseT CTa0WIbHOCTh MPOTEKaHUs
OCHOBHBIX  (U3HMOJOTHYECKUX  TpoueccoB B opranusme.  OCHOBHBIC
OMOXUMHUYECKHE PEAKIMU B KJIETKaX U B UX OKPYKEHHMH JOCTUTalOT MaKCUMyMa
MIpU ONPE/ICJICHHBIX 3HAUYCHUSIX aKTHMBHOM peakuuu cpenbl. KOHIeHTpalus noHa
H+ [H+] nomnepxuBaerca B oueHb y3KoM auanaszone (36-43 HMoinb/l1, B cpeaHeM
40 aMons/n nmu 0,00004 mmons H+/m). Ilpu BeIxOAe 3a mpexaensl Hke 10 u
Boiie 100 HMob/n mpoucxoauT HeoOpaTuMas AeHaTypaiusi OEJIKOBBIX CTPYKTYP
depmenToB. BHyTpuKIeTouHas KoHneHTpanus |[H+] B 4 pasa Bblle BHEKIETOYHOM.
KoHueHTpauio BOJOPOJHBIX HOHOB Xapakrepuzyer pH KpoBH, KOTOpBIH

KoJiebnercs B npenenax 7,35-7,45.



1. MEXAHU3MbI ITOAAEPXXAHNMA KOC

B mporecce metabonuzma o0pa3yroTCsi KUCIbIE MPOAYKTHI: 1) jeTyune —
CO2 okoio 15000 mmonw/cyT (0,13 Mmmonb/kr * muH-1); 2) Henetyuue - H+ okono
30-80 mmomb (1 mmonb/kr* cyt-1); 3) MoylouHas W TUPOBUHOTpaIHAS (MpH
OKHCIIEHUHU YTJIEBOJOB), cepHasi, (ochopHas, ModeBasi KUCIOTHI, AMHHOKHUCIIOTHI
(mpu oKuCIeHUH OENKOB), B-OKCHMACIHsSHAsl, alleTOYKCYCHasl, KUPHbBIE KUCIOTHI,
KETOKUCIIOTHI (TIPU OKUCIICHUU KUPOB).

Jlnsa cBoent 3ammThl OT HUX W noxauepxkanusa noctossHctsa KOC, opranmsm
UCITIOJIB3YET CHCTEMBI OBICTPOTO pearupoBaHusi — Oy(depHbIE CHCTEMBI U CHCTEMBI
MEJICHHOTO pEarupoBaHusi - (U3NOIIOTUYECKUE CHUCTEMBI, CBSI3aHHBIE C
JIC3UHTOKCUKAITUEH TIPOMEXKYTOYHBIX U BBIJICJICHUEM KOHEYHBIX TIPOIYKTOB
oOMeHa.

OcHOBHBIMH Oy(hEepHBIMA CUCTEMaMHU KPOBH SBIISIFOTCS: 1) TeMOrIoOMHOBas
— KHb / HHb (35-76% Oydepnoii emxocth); 2) kapoonatnas — NaHCO3 / H2CO3
(13-35% Oydepnoit emxocTh); 3) O6enkoBas — Boenok / Hoenok (7-10% OydepHoii
eMkocTH); 4) hocharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoii emkocTn).

Onu mpencTaBieHbl B BHJE CIa00H KHUCIOTHI M COJIBIO DTOW KHCIIOTHI.
OcHOBHBIMH Oy(epHBIMU CHCTEMaMH SBISIIOTCSA: B KJIETKax — OelKkoBas H
dbocdarnasi, BO BHEKJIETOYHOM MPOCTPAHCTBE — KapOoHaTHas. ['emormoOuHoBas
OydepHas cucrema akTMBHAa KaKk B KIETOYHOM, TaK M BO BHEKJIETOYHOM
MPOCTPAHCTBE.

BydepHubie cuctembl KpoBH, TpeAcTaBisisi TOJNbko 1/5 obmieit OydepHoit
€MKOCTH OpraHusma, Hpu guctpecce He MoryT mnoaaepxkuBat KOC Ha
HOpManbHOM ypoBHe. [loaTomMy mnpu wuctomennn Oy(epHBIX CHCTEM IS
nomnepxxkanauss KOC HauymHAIOT aKTHUBU3UPOBATHCS (U3HOJOTUYECKUE CUCTEMBI
MeJIJIEHHOTo pearupoBaHus: 1) jerkue (yaanenue win 3anaepxka CO2); 2) mouku
(Beigenennie H+ wim HCO3- , peabcopOunst HCO3-); 3) neuenb (HeUTpaniuzanus

okuciieHueMm); 4) xenynouno-kumeunbiii TpakT — XXKT (Beinenenne H+, HCO3-)

u JIp.



B wucropuueckom acnekre oneHky KOC ocymecTBisiM  pa3aindHbIMHU
criocobaMu B 3aBUCUMOCTH OT IIPUMEHSEMbIX TEXHUYECKUX CPEACTB, TEXHOJIOTHMA
1 KOHLETIIUH.

CHauana ee ONpoBOJIUIIM C MOMOIIBIO ypaBHEeHUs ['eHnepcona-I'eccennbaxa

(Henderson-Hasselbalch):

pH = logKa + log [H2 CO3] / [HCO3-] = 6,1 + log 25,0/1,25=6,1 + 13 =
7.4

rae: logKa - norapupmM KOHCTaHTBHI JUCCOLMAIMN YTOJBHON KHUCIOTHI MPHU
380C.

3arem parckuii  yuenbli O. 3uraapa-Annepcon (Sigaard-Andersen)
chopmynupoBan onepatuBHbIi MeTo KoHTposst KOC mupkynupyromieit KpoBu Ha
ocHOBaHMHM onpeneneHusi pH B npoGax KpoBH, HACHIIIEHHBIX JIBYMSI KHMCIOPOIHO-
YIJIEKUCTBIMU cMecsiMU (00bIuHO ¢ KoHIeHTpanueid CO2 okono 4% u 8%) u
aKkTyaJqpHOro 3HaueHus: pH nanHOro obpasia KpoBH.

K koHmy 50-X TOZOB MpoONIEANIEro CTOJETUS TJiaBa IEHTpaJIbHOU
o6onpHuuHONM nabopatopun B Komenrarene Ilom Actpym (Paul Astrup) BBenm B
MpakTUKy ObicTpoxaeicTByromme pH-merpel dupmbel Radiometer, monmyduBiime
HazBaHue Astrup MicroEguipment (muxpomeron Actpymna). Onpenenus Tpu
BennurHbl pH B 0HOM npo0e U MOCTpouB rpaduk Ha CreluaibHOH HOMOTpamme
3uraapaa-AHaepceHa, MOXHO TMOJYYUTh HWCTUHHYIO KOHIIEHTPAlMI0 aHHOHA
ruapokapoonarta (AB) B ma3Me KpoBH M HPOU3BOAHBIE IOKA3ATENIU: CyMMY
Oydepubix ocuoBanmii (BB), wu30Obitok ocuoBanuit (BE), cranmapTHbIii
oukapOonat (SB).

B 1954 r. amepukanckuii pusnonor Puuapg Croy (R. Snow) coobmmt o
CO3aHUM ToJsAporpaduyecKoro siekTpona st npsimoro usMepenus PCO?2,
KOTOPBbI OBLT yCOBEPIIEHCTBOBAH B 1958 I. amMepHKaHCKMM aHECTE3HOJIOrOM M
umxeHepoM J[xonom Ceepunrxaycom (J. Severinghause). O. 3uraapa-AHaepceH

pa3zpaboTan Jpyryr JUHEHHYI0O HOMOIPAaMMY, C HOMOIIBIO KOTOPOM, MPOBEAsS



npssmoe onpeneneane pH m PCO2, moxno onpenenuts nokasarenn KOC. B
JadbHEUIEM, HCIOJIb3YSl KOMIIBIOTEPHYI0 TEXHHKY, MOXHO OBUIO MOJYy4YHUTh
nokazarenu KOC, UCKITIOYMB HE TOJIBKO 3KBUIMOPUPOBAHUE KPOBHU ITATIOHHBIMU
ra3oBbIMU CMECSIMU, HO U HOMOTPAMMBI.

B 1956 r. amepukanckuit 6moxumuk u uszuosnor JI.C. Kmapk (L. Clark)
paspabotan nossiporpaduueckuit snektpod aius omnpenenenus PO2. K 1960 r.
MOSIBUJIUCH TIEPBBIE TPHOOPHI JJIA KIMHUYECKOTO MOHUTOPWHTA Ta30B KPOBU U
KOC.

B 70-e Toapl BHEOPEHBI B NPAKTHKY ONTOJIHBIE TEXHOJIOTMU U3MEPEHUS U
peructpanun pH, PCO2 u PO2. Bricokass TOYHOCTh M3MEpPEHUS M HEOOJBIION
IMaMeTp JaTyhKa MO3BOJSUIA BBOJAUTH €0 B COCYAMCTOE PYCIO M MOIy4yaTh
HernpepbiBHYI0 nHpopmanuto o KOC.

B navane 80-x rogos I[lurep Ctioapt (P.A. Stewart) omyGirkoBan HOBYIO
koHuenuuio KOC ¢ wuznoxeHueM (U3MKO-XMMHYECKOIO TMOAXO0AA K  €ro
¢usnonornu. OHa MpeaNOYTUTEIFHA B COBPEMEHHON KIMHUYECKON (pr3nosioruw,
TaK Kak HU U30bITOK OCHOBAHHM, HM KOHIIEHTpAaIMs OnKapOoHaTa B Mmiia3Me KPOBH,
B TOM YHCJI€ U CTAHAAPTHOrO, HE BCETJa MOTYT OOBSCHUTH MPUPOY HAPYIICHUMN
KOC y 6onpnoro. Konnenmus CTroapTa MO3BOJSET BBISBUTh MPUYUHBI MHOTHUX
pacctpoiicte KOC u 6osiee paliMoHAJIbHO MOJOUTH K MX ycTpaHeHuto. CorjiacHoO
ATOM KOHIIENIMH, BCE BOJHBIE PAaCTBOPbI B OPraHU3ME YEJIOBEKa MPEACTABIISIIOT
coboii Hemcromaembiii ucrounuk H+. B stux pacreopax [H+] ompenensercs
nucconmanueit Boael Ha H+ w OH- wonsbl. J[aHHBIM mponecc NPOUCXOIUT B
COOTBETCTBHMHM C 3aKOHAMU (PU3MUECKON XMMHUHU: 3JIEKTPOHEUTPATIBLHOCTHIO (CyMMa
BCEX IMOJOKHUTEIBHO 3apSKEHHBIX HWOHOB paBHAa CyYMME OTPHIATEIBHO
3apsHKEHHBIX HMOHOB) M COXPaHEHUI0 Macc (KOJMYECTBO BEIIECTBA B JIAHHOM
pacTBOpE OCTACTCs MOCTOSIHHBIM, €CJTH OHO HE OOABISAETCS WM IPOU3BOIAUTCS, HE
YAAJISIETCS UK pa3pylIaeTcs).

B Hopme B miia3Mme cyiiecTByeT paBHOBecue Mexay katmoHamu (Na+, K+,
Cat+, Mg++) u anumonamu (Cl -, HCO3-, Genku, octaTouHble aHuOHbI). OHO

paBHO 153 mmounb/n U mpeactaBieHo B auarpamme [ambOna. Ilpu ucrouienun



OukapOoHATHBIX Oy(epHbIX OCHOBAHMN HMX MECTO 3aHUMAIOT OpPraHUYECKUE
KHUCJIOTBI, B pE3yJIbTaTe YEro CO3/1A€TCS HECOOTBETCTBHE MEXIY KOHIICHTpAIUEH
Na+ u cymmoit HCO3- u Cl-. IosiBisieTcst Tak Ha3bIBa€MbI aHMOHHBIA MHTEpPBAJI
(AN). B Hopme oH cocTaBisieT 12.4 MMOJIB/ 1.

CymHocTs oaxona CrroapTa 3aKiI04aeTcs B TOM, YTO B IUIA3M€E BEJIMYHMHA
KOHIIGHTpalluu HMOHOB Bojoposa (popmupoBanue KOC) 3aBucur oT 3-x
nepeMeHHbIX BenuuH: a) PCU -pa3HuUllbl KOHIIEHTPAMU CUJIBHBIX HOHOB (MEXIY
cymmoin kornentpaiuu Na+, K+, Ca++, Mg++ ¢ ognoit croponsl, u Cl- + nakrar,
¢ apyroi); 6) PaCO2; B) Aobmy — oOield KOHIIEHTpAIIMU HEAUCCOIMUPOBAHHBIX
(AH+). u nuccouunpoBaHHbIX (A-) c1aObIX KUCIIOT.

Conepxxanue H+ u HCO3- meHsieTcs Iuib NpU U3MEHEHUU OJTHOTO U3 ATHUX
Tpex mokazareineil. [loaroMmy ajig TOoro 4ToObl y3HATh, KAK OPTaHU3M PETYJIUPYET
pH, HEOOX0IMMO TPEICTABISATh, YeM O0YCIIOBIIEH UX CJIBUT.

Hanpumep, y 00JbHOrO CO CTEHO30M MPUBpPATHHUKA BCJIEACTBUE NOTEPU C
KEITYJOUHBIM  conepkumbiM  comstHo  kucnotel  (HCl)  pasBuBaercs
TUMOXJIOPEMUYECKANA ~ METa0OJIMYECKUN  allkajlo3 MHOTJa C  BBIPAXKEHHOM
KJIMHUYECKON cuMInToMatuko. YBemnuenue PCHM  mpoucxomauTt BcliencTBUE
MOTepU TaKoro cwibHOro anwoHa kak Cl-, 0e3 3HAaYMMOl TOTEpPU CHIIBLHOTO
katuoHa. Korma unonH Bomopoma tepsercs kak Bojga (HOH), a me kak HCI-,
u3Menennii B PCU ne Oyner, u mostomy He usMmeHuThes [H+]. s koppekuuu
aJKano3a MPEANOYTUTENbHO BBEICHHE XJIOPUCTO-BOJAOPOJHOM KHCIOTHI B
pactBope. Ha ¢done ankanoza 0onblioe KOJIUYECTBO KaJlUs MEPEXOAUT B KIETKH,
OoCTaBJsia 3HauuTenbHyl0 dYacTh Cl- B 1miazMe KpoBH, 4YTO NPUBOAUT K
3HaunTeabHoMy cHkeHuto PCU. PactBop Punrep-nakrara 6osiee ¢puznogoruyeH,

geMm 0,9% NaCl, tak kak PCU ux cooTBeTcTBEHHO paBHBI 28 1 (0 MIKB/JI.



2. METOAUKA 3ABOPA KPOBU JI UCCIIEAOBAHNA KOC U
XAPAKTEPU3VYIOUIUE EI'O ITOKA3ATEJIA

KpoBb noikHA 3a0Upathbesi U3 apTEepUU NpU OIIEHKE ra3000MeHa B JIETKUX U
JIOTIOJTHUTENIBHO M3 BEHBl - B Cily4ae HaJIM4Msl HAPYUIEHUS TPAHCIOpTa Tra3oB
KpOBbIO W (WIM) TKaHeBOro razooOMena. Mrjma w mmpwuil ajis 3abopa KpoBH
JIOJIKHBI OBITh TETTAPUHU3UPOBAHBI, HE JOHKHO OBITh KOHTAKTa KPOBU C BO3TYXOM.
KpoBb noimkHBI HccneaoBaTh cpa3y ke nocie 3adopa. Ecinu 3To HEBO3MOXKHO, OHA
JIOJKHA TIOMENIAThCS B JIASIHYIO BOJIY M UCCJIEJOBaTh €€ HYXKHO HE TMO3XKe, YeM
yepe3 30 MuH.

Hns ouenku KOC yaiiie Bcero ucnosib3yroT CIEAYIOINE TOKA3aTeIN:

pH - 3T0 00paTHBI JecATUYHBIA Jorapupm KOHIEHTPALUHU BOJOPOJHBIX
MOHOB. OJTOT [OKa3aTellb M3MEHSAETCA TMpU HaJUYUHM JIEKOMIIEHCHUPOBAHHBIX
Hapymennii KOC u MOXeT CBHUAETEIHCTBOBATH TOJIBKO O CABUTaX B CTOPOHY
anuao3a uian ankaino3a. B Hopme pHa naxomutcs B npenenax 7,35-7,45; pHv -
7,32-7,42; pH BHyTpukierounbii = 6,8-7,0. I'panunbr konebGanuii pHa,
COBMECTHUMBIE C KM3HBIO - 6,8-8,0.

BEecf — u30biTok nnu neunut ocHOBaHWH, T.€. PACYETHOE KOJIMYECTBO
Mmoib HCO3-, xoTopoe HE0OXOAUMO BBECTH B KaXKIbIH JIUTP BHEKJIETOYHOU
KUJIKOCTA WM BBITECHUTh W3 Hee Kuciotod st Hopmanuszauun KOC. Ortor
koMroHeHT KOC cBuaerenscTByeT 0 HeabixarenbHblx HapywmeHusx KOC umu o
KOMITCHCATOPHBIX M3MEHEHUSIX €ro MpPH JAbIXaTeIbHBIX paccTpoicTBax. B HOpMe
BEecf ==+ 2,3 MM/n. IIpenensl konebaHuii, COBMECTUMBIE C )KH3HBIO, = 1 SMM/I1.

PaCO2 (PvCO2) - nawixarenbHbiii koMroHeHT KOC, cBHIETENBCTBYET O
neixarenbHblx HapymeHusx KOC win 0 KOMIEHCATOPHBIX M3MEHEHHUSX 3TOrO
MOKa3aTessi MPU HEJbIXaTeNbHBIX paccTpoicTBaX. B HOpMe 3TOT mokaszaTeiab B
apTepuaJibHOM KpoBU coctaBisier 35-45 mm pr. cr. (4,7-6,0 «lIla), mnpum
COBMECTHMBIX C KHM3HbIO KoieOaHusimu oT 10 1o 150 mm pr. ct1. (1,3 - 20,3 Ila).
VYMmenbmienue PaCO2 menee 35 MM PT. CT. CBUIETEIbCTBYET O THIOKAIHUU

BCJICACTBHUC THUIICPBCHTUIIAINHN, KOTOpAd IPHUBOAWT K JAbIXaTCIbHOMY aJIKajJl03y.



VYBemuuenne PaCO2 Beimie 45 MM pT. cT. HAOMIOAAETCA MPU TUMOBEHTUJIALINH,
TUTIEPKAITHUS TPUBOJIUT K JIBIXaTEILHOMY aIllHI03y.

BB — koHI1ieHTpanusi ocHOBaHUM BceX Oy(epHbIX CUCTEM KPOBH (B HOpME —
40-60 mM/m).

SB — cTranaapTHbIi OMKapOOHAT — KOHIIEHTpAIlUs aHMOHA THAPOKapOOHaTa B
wiazme kpoBu npu 100% HackllieHUH remMorjoOMHa JaHHOW MpoObl KPOBH
kuciopoaom, remneparype ee 380C u nanpspkenun CO2 B Heit 40 MM pr. cT. (5.32
kPa). Otor moka3zarens mo3BONSET JUDPEpEHIIMPOBATH JAbIXATENbHBIE H
HeJbIXaTelbHble paccTpoiicTBa. OH B HOpMe paBeH 20-27 (cpenH. 24) MmM/m.

AB — uctunnsie Oukap6onatsl, cogepxkanue HCO3- B mutazme kposu (19-23
MM/n).

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

B mnacrosimee Bpewmsi, ucxons u3 koHuenmuu KOC Crroapra u umes
COBPEMEHHBIC Ta30aHAIU3ATOPhI, Il 00Jiee TOYHOTO OMPEACSICHUs] MPUYUHBI U
MaTOTeHe3a HapYIIEHUH [eIecoo0pa3Ho HapsIAy C KIMHUYECKUMHU JTaHHBIMU
onpenenarh crenenb u3menenuss PCU, PaCO2 u Ao6m.

PCH y 3nopoBeix mrogei coctapnser 40-42 MMOJB/TT U €€ MOXKHO y3HaTh
npu ymnpomennoMm pacuere: PCU= [Na+] - [Cl-]. Cumwxkenne 1o 30 MMOIb/m
CBUJIETEIILCTBYET O Pa3BUTHM HEIBIXATEIBHOTO alu103a, a yBenuuenue oosee 50
MMOJIb/JT — O HEJIbIXaTeJIbHOM CJIBUT€ B CTOPOHY alyikano3a. CyllecTByeT cTporas
koppensinusa mexny PCU u BE B kpoBu martmentoB OPUT.

KoHieHTparust JucCcOMupOBaHHbBIX CIA0BIX KUCIOT (A-), IpeACTaBISHHbBIX
B IJIa3Me KpoBU ee Oenkamu u pocdaramu, Mmensiercs: ¢ uameHenuem PCU, PCO2

1 AoOmr.

3. HAPYIIEHUA KOC, UX TTPOPUITAKTUKA 11 KOPPEKIIA

Paznuuator aBa Buga Hapymenuit KOC (tabm.1): HeapixarenbHbie (aumgo3
WM  aJKallo3 — [aTOJOTUYECKOE COCTOSIHUE TIPpU  KOTOPOM  TEPBUYHO

YBCIIMYHUBACTCA JIC(i)I/IIII/IT WM H30BITOK OCHOBaHI/Iﬁ, 4TO INPUBOJHUT K U3MCHCHUIO



nokazarenss BEecf u pH B cTopony auuaemMuu Wi ajakaaeMUH) U JIbIXaTeIbHBIC
(arma03 WM alikano3 C MepBUYHBIM yBelnueHneM win cHrkeHueM PaCO?2). Ilpu
muarHoctuke HapymeHuid KOC HeoO0X0auMO OIEHUBATh CTENEHb TSIKECTH
PacCTPOICTB U KOMIIEHCATOPHBIX U3MEHEHUIA.

MoryTt ObiTh Oosiee crnoxuble Hapymenuss KOC: oaHoHampaBieHHbIE
(IpIXaTebHBIA M HEABIXaTeIbHBINA allu03 WM aJIKajio3) W pa3HOHAIpPaBJICHHEIE,
MIPOTUBOMOJIOKHBIE  (JbIXaTEJNbHBIM  alMI03 W  HEABIXaTEIbHBIA  alIKano3,
JIBIXATENbHBIA alKaJIo3 M HEAbIXaTeNbHBIN anua03). B MX MuarHoCTUKE Ba)KHOE
3HAYEHHE HMMEIOT 3HAHWE AaHAMHE3a M CYIIHOCTH NAaTOJOTHYECKOro Ipoluecca,
KIMHUKa 3aboneBaHuss B  comoctaBieHuu ¢ gaHHeiMua  KOC, BomHO-
AJIEKTPOJIMTHOTO OOMEHA U TTOKa3aTeIsIMU ra3000MeHa.

[Ipodunaktuka Hapymenuit KOC Bo BpeMs aHECT€3MM W WHTEHCUBHOM
TEepanmuu  OCYIIECTBISIETCS MOAJAEpPNKAHUEM aJEKBAaTHOIO  KPOBOOOpaIlEeHUs
(oOmero W MUKPOUMPKYJAIMH) W BEHTWISIMU  JIETKUX B PEKUME
HopmoBeHTwisinuu (FetCO2 = 4,9 — 6,4 00%), obecnedyeHneM JOCTaTOYHOMN
okcureHamm  (Sa02 = 94-100 00%), mnpenynpexIeHUEM HAPYIICHUH
MeTabou3ma.

WNuTtencuBnast Tepamusi OonbHBIX ¢ HapymeHneM KOC pomxHa, mpexie
BCEro, IMpeaycMaTpuBaTh YCTpaHEHHE (YHKIMOHATIBHBIX M METa00JIMYECKUX
pacCTpOICTB  Kak  MPOSIBIICHHM  OCHOBHOrO  3a00J€BaHMs,  yCTpaHEHUE
KpuTudeckoro coctostHusi. [Ipu orcyrctBum sddexra u TSHKENbIX HapyUICHUsX,

nposoaurcs koppekuust KOC.



Tab6auna 1

Xapakrep Hapyuenuit KOC

Hapymenus KOC IMoxazarenun KOC

pH PaCO2 BEecf
HenpixateapHBIN alumo3:
YMEpEHHBIH -2.5--52
BBIpaKEHHBIN -5.3--7.5
TSKEITBIN: -7.6m<
JIEKOMIIEHCUPOBAHHBIN 7.20 40 -7.6
YaCTUYHO KOMIIEHCUPOBAHHBII 7.21-7.29 34-28 -7.6
KOMIEHCUPOBaHHBIN 7.35 20 -7.6
HenpixaTenbHblii ankanos:
YMEPEHHBIH +2.5-4+6.5
BBIPa)KEHHBII +6.6 - +12
TSKEITBIN: +12.1u>
JIEKOMIIEHCUPOBAHHBIMN 7.59 40 +12.1
YaCTHYHO KOMITIEHCHPOBAHHBII 7.53-7.49 46-50 +12.1
KOMITEHCUPOBaHHBIH 7.45 60 +12.1
HenpixaTenbHblil ankanos:
YMEPEHHBIN +2.5-46.5
BBIPAYKEHHBIN +6.6 - +12
TSDKENbIN: +12.1u>
JIEKOMIIEHCUPOBAHHBIN 7.59 40 +12.1
YaCTHYHO KOMIIEHCHPOBAHHBII 7.53-7.49 46-50 +12.1
KOMIICHCHPOBAHHBIH 7.45 60 +12.1
JpIxarenbHblil alua03:
YMEpEHHBIH 46-50
BBIPKEHHBIN 51-60
TSKEIIBIN: 61u>
JIEKOMITEHCHPOBAHHBIN 7.20 7.20 61
YaCTUYHO KOMIIEHCUPOBAHHBII 7.29-7.21 7.29-7.21 61
KOMIIEHCUPOBAHHBII 7.35 7.35 61
JpIxaTenbHbIN anKanos:
YMEDPEHHBII 34-28
BBIpa)KEHHBII 27-20
TSKCIIBIN: 19m<
JIEKOMITEHCHPOBAHHBIN 7.59 2.3 19
YaCTUYHO KOMIICHCHPOBAHHBII 7.53-7.49 -2.5--52 19
KOMIIEHCUPOBAHHBII 7.45 -7.5 19




AUn103 HEBIXaTEIbHBIN MOKET ObITh META00IMYECKUM, BbIIECIUTEIbHBIM U
sk30reHHbIM. OH xapaktepusyercs cHmxkenuemM HCO3- u Bo3pactanuem
nedunuta ocHoBanuit (Becf > - 2,3 MM/n). JlaHHbIi BUJA anugo3a MOXKET ObITh
BcieACcTBUE: 1) BRITECHEHMS (TUTpaluun) OMKapOOHATa pa3IMYHbIMU YHAOTE€HHBIMU
OpraHMYEeCKUMHU  KHUCJIOTaMH, HalpUMEp, KETOKUCIOTaMH Tpu  jauadere,
QIKOTOJIM3ME WM TOJIOAAHUM, MOJIOYHOM KHUCJIOTOM TIpU THUIOKCUU; 2)
ymenbinenuss HCO3- B opranusme (amapes, QUCTYJIbI KUIIEYHUKA W HKEITYHOTO
Iy3bIpsi, SI3BEHHBIN KOJMUT, XPOHUYECKAs] MOYEYHAs HEIOCTaTOYHOCTh, MNPHEM
COJIIHOM KHUCJIOTHI M XJIOpUJa aMMOHHUS), YTO IPUBOJUT K YMEHBIIEHUIO KATHOHO-
annonnoro rpaguenta [(Nat+ + K +)  (Cl- + HCO3-)| x yposHio menee 12 MM/n
(8 Hopme = 20); 3) NOCTYIUIEHHS HEIETYYHMX KHCIBIX BEIIECTB (OTpaBIICHHE
HK30TM€HHBIMU KHUCJIOTAMU: CAIULIMIIATAMU, METAHOJIOM, 3TUJICHTJIUKOJIEM).

IIpy pa3BUTHMM HEOBIXAaTEIBHOIO AalUA03a BKIIOYAIOTCS KOMIIEHCATOPHbIE
MexaHu3Mbl. CuiibHas KHUCJIOTa MpU peakuuu ¢ OukapOOHATOM NEPEeXOJMUT B
c1a0yI0 YroJIbHYIO KUCIOTY. YTOJbHAs KUCIOTa BO30YKIAET JbIXaTEIbHBIM LEHTP
U MIPOJIYKTHI ee nucconmanuu BeiBosTcs erkumu (CO2) u noukamu (H20). Tlpu
OTCYTCTBUU MATOJIOTUU CO CTOPOHBI Movek obmas sxckpenus H+ u cuatez HCO3-
MOTYT yBenHuuThes B 10 pas.

[Io MHEHUI0O MHOTHX WCCIEIOBaTENeH, MpU METa0OJIMYECKOM allu103e
0053aTeIbHO UMEETCS AHMOHHOE HECOOTBETCTBUE, BOZHUKAET AHMOHHBIN MHTEPBAJ
MeX1y KOHIeHTpaluei katuona Na+ u cymmoit annonoB Cl-, HCO3-. Ero moxHo

OTPENENUTD 10 HOpMYJIE:

AU = Na+mi — (Cl-n + HCO3-).

B wnopme AWM (ammoHHBIi wHTEpBan) paBeHn 1244 wmM/n. Tlpum
HEJIPIXaTeIbHOM allu103€ (32 UCKIIOYEHHUEM COJISTHOKUCIOro) AU yBennuuBaeTcs
BCJICJICTBUE HCIIOJB30BaHUA Oy(PEepHBIX CHCTEM KpOBU JUIsl HEUTpalu3aluu

KHCJIBIX IPOAYKTOB.



[Ipu HEJIBIXaTeJIbHOM anu103e Pa3BUBAIOTCA CIEAYIOIINE
naTo(U3NOJIOTHICCKUE PEAKIMU: YyBEIWUEHHE coaepkaHuss H+ B kieTkax wu
pa3BUTHE BHYTPUKJIETOYHOTO alyi03a, KOMIICHCATOPHOM TUIEPBEHTWISALINH,
noBbllIeHHOe ynanenue H+ nmoukamu (npu pH < 7,25 peakuus MOYM CTaHOBHUTCS
KUCTIOM), yacTtasi pBoTa (ynanenue H+ ¢ KeayiouHbIM COAEP>KUMBIM), CMEIICHHE
KPUBOM JUCCOIMAIIMM OKCUT€MOTJIOOMHA BIPABO C OOJIETYCHHEM OTJA4Yd TKaHSIM
KHUCJIOpOJa, KaTabOoIN3M U pacnaj KJIETOK, Bbixoa K+ U3 KJIeTOK U MOBBIIIEHUE €T0
B KPOBH, aKTHBAIUsl CUMIIATO-aIPEHAIIOBON CHCTEMBI M BHIOPOC KaTEXOJIAMUHOB C
MOCJIEAYIONIUM HapylIeHueM (DYHKIIUU CepAeYHO-COCYIUCTON CUCTEMBI.

KiiMHM4ecKr HeIbIXaTeNbHbIA alu03 MOXET MPOSBIATHCS HapyIICHHEM
reMOJAMHAMUKHA M MHUKPOIUPKYJISAIMU, YYallleHUEM JIbIXaHUs, THUIEPTEPMHEH,
OJINTYPUEN WU aHypHEH, aIMHAMUEH.

JInarHOCTUKY HENBIXaTEIbHOTO alK103a OCYILIECTBISIIOT HAa OCHOBAaHUU
JTAHHBIX aHAMHE3a, KIIMHUYECKON KapTHHBI U JlabopaTopHbIXx ucciegoBanuii KOC
(BE <-2,5; AB <19, BB <40, SB < 20, pH < 7,35). Yame Bcero pa3BuBaeTcs
METa0OTUYECKUN aIuA03 BCIEJICTBUE HAKOIUICHUS B OpraHu3Me MPOIYKTOB
oOMeHa. PaznuyuaroT mpu 3TOM JaKTaT aluio3 2-X TUIOB: TUMA A (KJIaCCUYECKUH)
y OOJIBHBIX C MOHWKEHHOW Nepdy3ueil TKaHeW U BBIPAKCHHOW THIIOKCHEH W TUTIA
B, y OONBHBIX C BBIPAKEHHBIMU METAOOJMYECKUMHU HApyUIEHUSIMHU (CaxapHbIi
nuabeT, HPEKIMOHHbIE 00JIE3HH, TOUYEUHO-TIEYEHOYHAs! HEJIOCTATOYHOCTh U TIp.)
U HEKOTOPBIX OTPABJICHUSIX (CANMIMIIATAMH, JTUJICHTIUKOIEM, METaHOJIOM,
aHTU(GPU30M U JIp.).

Jlaktar — CHJIBHBIM MWOH, IIpU HOpMaJIbHOM pH OH NONHOCTEIO
JMCCOIIMMPOBAH, TaK KaK OpPraHu3M OBICTPO €ro MpOIYHHPYET W TOrJomaeTr. Y
OOJIbHBIX, HAXOJSAIIUXCS B KPUTHUYECKOM COCTOSIHUM, YPOBEHb TUIEpJaTaTeMUU
3HAYUTEIBHO BBIIIE, YEM YPOBEHb allA1034.

JlakTaT MOXeT ObITh moBbIIEH (Oonmee 2-4 MM/m), a [H+] mer. Dro
OOBSICHSIETCS TEM, YTO MpPU HMHTCHCUBHOW Tepamnuu K Iula3Me J00aBISIETCS HE
MOJIOYHAsA KHUCJIOTA, a COJIb CHJIBHOM KHUCJIOTHI: CHJIbHBIM KaTHOH Na+ BMecTe C

CUJIBHBIM JIAKTaTHBIM aHHOHOM. JIakTaTt HOTpe6J'I$IeTC$I 104 BJIMAHUEM KICTOYHOI'O



MeTabonu3ma M ocraromuiica uoH HaTpus nosblmiaeT PCU. Ilpu HOpMampHOM
CUCTEMHOM MeTaboju3Me CyTO4YHbIH 00opoT nakrara paBeH 1500-4500 mmodb.
Bropoit mexannsm koppekuun PCU u Hopmanuzauuu pH nipu runepnakrareMuu —
3TO nepeMenieHue cuibHoro annona Cl- U3 mia3mel KpoBH B KJI€TKH. OCHOBHBIM
UCTOYHUKOM JIaKTaTa SBISAIOTCS JIETKME, OCOOEHHO MpU OCTPOM JIETOYHOM
noBpexjeHuu. [lo muenuto N.P. Day u coaBr. (1996), runepiakratemusi npu
Cerncuce BO3HUKAET CKOpEe BCIEACTBHE MOBBIIIEHHOIO a3poOHOro MeTabonus3ma,
YeM TKaHEBOM I'MIIOKCUM WA YTHETEHHSI AKTUBHOCTH IIMPYBATAECTUAPOT€HA3BI.
[Tpn nuarHocTHKE anuao3a BaXXHO OMPENEIUTh NPUUYUHY, CTENEHb TAKECTH
MIEPBUYHBIX HAPYLICHUM H KOMIIEHCATOPHBIX u3MeHeHuM. KonuuecTBeHHOE
npeoOnaganre  UMQPOBBIX  3HAYEHUH  NEPBUYHBIX  HAPYIIEHUH  HaJ
KOMIIEHCATOPHBIMU U3MEHEHUSAMU MO3BOJISET NMpaBWiIbHO oeHnTh KOC.
WuTeHcuBHast Tepanusi OOJBHBIX C HEABIXATEIbHBIM alUJ030M JIOJIKHA
npelycMaTpuBaTh NMATOT€HETUYECKOE JIeYeHUE OOJBHOT0, YCTpaHEHUE MPUYMHBI,
BBI3BAaBLICH pa3BUTHE aln03a (IIPU YCIIEIIHOM JICYUEHUH OPraHUYECKHE KUCIOTHI
MOCTETICHHO METa0O0IM3UPYIOTCA U (WIIH) SKCKPETUPYIOTCSA, alli103 UCUE3AET).
Ecniu mnpuunHy He yAaeTcss YCTPaHWUTh, TSDKENbIM anuio3 HYKHO
KOppUTrUpoBaTh BBeaeHUEM ocHoBanuil: 4,2% wimn 8,4 % pacTtBopa HaATpus
ruapokapoonara (B 1 mi pactBopa 1 MM ocHoBaHuii), win jJakrara HaTpus (B 1 M
11 % pactBopa 1 MM ocHoBanwmit), unu 3,6% pactBopa Tpucamuna, THAM (B 1
mi 3,6% pactBopa coxepxkutca 0,3 MM ocHoBanwmiil). Pacuer m036I OCHOBaHUS

IPOU3BOJIAT 1O hopMmyIie:

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

rae: JIBC - nedumut Oydepubix cuctem, MM OCHOBaHWIA;
F — 00beM BHEKJIETOUHOM KHUJIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3zHuiia Mexly ICTUHHBIM U HOpMaJIbHbIM 3HaueHueM BE.



He cnenyer nedumut ocHOBaHUN KOPpPUTHPOBATH MOJHOCTHIO. Ecnu
NpUYMHA alK703a OMNpeJesieHa U MOXKET ObITh KOHTPOJIHMPYEMa, TO BO BBEICHHUH
OCHOBAHMI HEPEKO HET HEOOXOIUMOCTH.

Cpok rogHocTu HaTpusi ruapokapboHara - 1-3 CyTok, a mpu J100aBICHUU
crabunuzaropa (0,3 mun Tpunona b Ha 1 M runpokapOoHaTa) OH yBEJIUYUBAETCS
no 30 cyr. Harpuii runpokapOonat nerictByer ObicTpo. Ilpu ero mpumenenuu
cleayeT Y4YMTBIBaTh yBelmueHwe oOpazoBanuss CO2 ©W  HEOOXOIUMOCTH
JOCTaTOYHOM  BEHTWISUMU  JIETKUX, a TaKXe BO3MOXKHOCTb  pa3BUTHSA
TUIEPOCMOJISUIBHOTO  COCTOSIHUA € MOCHEAYIOIIMM  Pa3BUTHEM  CEpAECHHO-
COCYAMCTON HEAOCTATOYHOCTH.

[Ipy wucnosnb3oBaHUM JakTata HaTpus (JaKTacosia) MPOUCXOJUT €ro
MeTaboJIM3M B MEYEHU C 00Opa30BaHHUEM TIJIMKOr€Ha, NMO3TOMY IpPH HApYLIEHUSX
(GyHKIMM TIEYeHH OH MPOTHBOMOKa3zaH. KpoMe TOro, BO3HUKAET JIAKTAIUAEMHUS,
YTO OTPAHUYMBAET €r0 MPUMEHEHUE TPU TKAHEBON TUIIOKCHH.

TpucaMuH OKa3bIBAET BBIPAKEHHOE JUYPETUUYECKOE NEHCTBUE, BBIIEISAETCS
nouykamu. Mcnosiap30BaTh €ro MOXKHO TOJIBKO MPU COXPAHHON UX (QYHKIUH.

Ankano3 HenbIXaTeJbHbI BO3HUKAET NPH MOBBIIIEHUA COOTHOILIECHHUS
HCO3-/PaCO2 3a cuer yBemmuenuss HCO3-. On moxer ObITh BciencTBue: 1)
M30BITOYHOTO BBEJEHUSA Oy(PEepHbIX OCHOBAaHMUN WM MEpeIuBaHUs OOJBIIOTO
KOJIMYECTBA LIUTPATHON KPOBU (LIUTPAT B MIEUEHHU MPEBPAIIAECTCS B HATPUS JIAKTAT);
2) noBbIIeHUsT 00pa3oBaHUs OWKapOOHATOB B MOYKAX U KEIYJIOYHO-KUIIEYHOM
TpaKTe WM OTHOCUTEJILHOT'O MOBBIIMICHUS UX COJEPKAHMS MPU OOJBIINX MOTEPSIX
H+ u xnopunoB (HeykpoTtumas pBota, nquapesi); 3) Aeduiura Kaiaus Ipu OOJIbIION
HOTEPH €ro WIM OrPaHMYEHHOrO0 TOCTYIUIEHUs €ro; 4) UIMTEIbHOTO W
OECKOHTPOJIBHOTO  BBEIEHUS JUYPETHUKOB, TMPUBOIAIIETO K  YCHIECHHOMY
BBIBEJICHUIO U3 OPraHU3Ma KIS U XJIOPHUJIOB.

[Tpu ajKanose HeAbIXaTeIIbHOM BO3HUKAIOT clenyIoue
NaTO(pU3HOIOTUYECKUE U3MEHEHUS: 1) BBIXO/A Kalus U3 KIETOK U MOCTYIUICHUE B
Hux H+ ¢ nmnocieayromuM pa3BUTHEM BHYTPUKIETOYHOIO — alujao3a; 2)

YBCIIMYHUBACTCA  BBIACJICHHA KallMd IIOYKaMH, PA3BUTHC THIIOKAIMCMHH C



MOCJHEAYIONIMM HApYIIEHWEM pUTMa CepAua; 3) TUMNOBEHTWISIUS; 4) CMEIIeHUe
KPUBOM JIMCCOLMAIIMU BJIEBO C 3aTPYJHEHHEM OTJaud KHUCIOpPOJAA TKaHSIM; S)
pa3BUTHE MAPaIOKCATHHOUN alluaypUH.

KinnHnueckn anuao3 HEAbIXaTENIbHbIA  MOPOSIBISETCS  TMIOBOJIEMHUEH,
TUMOKAIMEMHEH, TONWypHUe, MBIIIEYHOW CJIa00CThlO, HWHOTJIAa BO3HUKAIOT
CyJOpOTH BCJEACTBUE CBs3bIBaHUs Ca2+ OekaMu.

JInarHOCTUKY HEABIXaTEIbHOIO ajiKajao3a OCYUIECTBISIOT HAa OCHOBaHUU
JTAaHHBIX aHAMHE3a, KIIMHUYECKON KapTUHBI U JJabopaTOpHbIX uccienoBanuii (BE >
+3,0 MM/, HCO3- > 25 mM/n. PaCO2 > 46 mMm prt. ct. pH > 7.46), BOgHO-
ANEKTPOJIMTHOTO OaiaHca (TUIOKATUEMUS, TUTIOXJIOPEMHUS ).

NHTeHcuBHast Tepanusi OOJBHBIX C HEJIBIXAaTEJIbHBIM aJKaJIO30M JOJDKHA
npeaycMaTpuBarh: 1) TATOTEHETHYECKOE JieYeHUE OOJBHOIro, yCTpaHEHUE
NPUYMHBI, BBI3BABIIEH pa3BUTHE ajKano3a; 2) YCTpaHEHHWE HApPYIICHHM
reMOJAMHAMUKH; 3) KOPPEKIHIO TUIIOKATUEMHUN, TUITOTIOXJIOPEMUH; 4) KOPPEKIIUIO
TSKEJIOTO AEKOMIIEHCUPOBAHHOTO aJIKajio3a ¢ UCIOJIb30BAHUEM COJITHOW KHCJIOTHI
(0,05-0,1 N pactBOp BBOAAT B IEHTPAJIbHBIE BEHHI C MAaKCUMAJIbHON CKOPOCTHIO
BBeAeHus 0,25 MM unu 2,5 mi - 0,1 N pactBop / Kr Macchl Tena B 4, HO He 0oJiee
100 MM B cytku) uam 100-150 mu 0,9% pactBopa xsopujga aMMOHUS (B CYTKH
BBOUTH He Oosiee 250-300 MM H+ ). MoxHo Taxxke nmpumenuts auakap6 (0,25-
0,5 r gepe3 poT), KOTOPHIA criocobcTByeT 3aaepxkke CO2 B kpoBu. [[ns pacuera

UCIIOJIb3YIOT CIIEYIONTYI0 GOpMYITy:

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

Anmao3 ApIXaTtenbHbld BO3HUKaeT npu Bo3pactanun PaCO2 Bcneacteue
HapyLIEHHON aJbBEOJSIpHOM BEHTWIALUMH. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBIIIEHUE BbIPAOOTKM HaTpusi OukapOoOHaTa B DJPUTPOLIMTAX U KIETKAX
MOYEYHBIX KaHAJbIIEB, yCHIIMBAETCS BblAelieHne H+ u XJI0pua0B nouykamu, KpuBas

Aucconranuu CMCIIAacTCA BIIPABO € o0JIeTYeHHEM OoTAa4u KUCJIOpOaa TKAHAM.



KinuHudeckd npIXxaTedbHBIM alKI03 TMPOSIBISETCS CHUKEHHEM O00bema
BCHTWISIIIMY, HAPYIICHHWEM pPHUTMA JbIXaHUS, YBEIUYCHHEM YAapHOTO o0bema
cepila, pacuiupeHueM Tnepudepuueckux COCyJOB, CHIDKEHHEM  OOIero
nepudepruueckoro CONMpPOTUBIIECHUS COCYIOB, THUIEPEMUEH KOXXHBIX MOKPOBOB U
CJIM3UCTHIX 000JI0UYEK, YUallleHUEM MyJIbCa, OBBIIIEHUEM WK 0e3 u3meHeHui AJl,
MOBBIIIICHUEM BHYTPUUYEPEITHOTO JIaBJICHHUS.

JIMarHOCTUKY JIBIXaTEeIBHOTO alli03a OCYIIECTBISIOT Ha OCHOBAHHH
JAHHBIX AaHaMHe3a, KIMHUYECKOW KAapTUHBI W JIa0OpaTOPHBIX HCCIEIOBAHHIM
(PaCO2 > 46 mm pr. ct1., pH < 7, 35, BE koMneHCaTOpHO MOKET CHUXKATHCSI HUXKE
-2,3 MM/n).

NHTeHcuBHas  Tepamus ~ OOJBHBIX € JIBIXaTEJIbHBIM  alMJ030M
MpeycMaTpUBAET MATOTEHETUUECKOE JICUCHUE OOJbHOI0, YCTPAHEHHUE MPUYUHBI,
BBI3BABIIICH pa3BUTHE allU]I03a U PECIUPATOPHYIO MOJACPKKY HEIDPEKTUBHOIO
CcOOCTBEHHOTI'O JIbIXaHUSL.

AJKano3 AbIXaTeIbHbIM (THMIOKAIHUYECKUN) BO3HUKAET MPHU CHUXKEHUU
PaCO2 BciencTBue TUNEPBEHTWIISIIIMM CIIOHTAHHOW (TpaBMa, reMOpparuyecKuii
IIOK, BO30YXJEHUE, HUCTEepUs, TUMEePTepMHUs, AUIHIE(DATbHO-KATA0OINYECKUI
CUHApPOM, TIpH cTpaxe OombHOrO, O0yMM) W uckycctBeHHou (MBJI B pexume
TUTIEPBEHTUIISIIIUN ).

[Ipu ankayioze AbIXaTebHOM KOMIIEHCATOPHO YMEHBIIACTCS JTUCCOLUAIIMS
OKCUTEMOTJIO0MHA, BO3pPACTaeT BBIJICJICHUE IMOYKAMU H30BITOYHOIO KOJIMYECTBA
OukapOoHaTa, cHIXKaeTcst peadbcopOius u oobpazoBanue HCO3- B apurponurax u B
KJIETKAaX MOYEYHBIX KAaHAJIBIICB.

['umokanmHusi BBI3BIBAET Ba30KOHCTPUKIIMIO TEPUPEPUUECKUX COCYJIOB,
COCYJIOB MO3ra MU YMEHBIIEHHWE MO3IOBOTO KPOBOTOKA, CMEILEHHEM KpPHUBOM
JUCCOLMALIMM  OKCUTeMOTJI00MHA BJIEBO C YXYJIICHHEM OTJAa4d KHUCIOpOJa
TKaHSIM, CHIDKAET BHyTpuuepernHoe naBiieHue, ymeHbinaeT MOK u BbI3bIBaeT
TUTIOTEH3HIO.

WuTencuBHass  Tepanusi ~ OOJNBHBIX  C  JBIXaTEJNbHBIM  QJIKAJIO30M

MpeaAyCMaTpuBacT MAaTOICHCTHUYCCKOC JICUCHUC 6OJ'IBHOFO, YCTPpAHCHHUC IIPUYNHBI,



BBI3BABIICH pa3BUTHE AJIKAJI03a U PECIIUPATOPHYIO KOPPEKUHUIO TUIEPBEHTHIISALIMH

(mepeBoj 60pHOTO Tip UBJI B pexxuM HOPMOBEHTHUIISIINN ).
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