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BBEJAEHUE

Kucnorno-ocHoBHoe cocrosinue (KOC) kpoBu M Jpyrux OHOJOTMYECKUX
KUJKOCTEH - OJMH W3 BaXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHu3Ma,
XapaKTEePU3YIOIINICS KOHIICHTpAIMeH BOJAOPOAHBIX HOHOB [H+], KoTOpas 3aBUCSAT
OT COOTHOIICHUSI MEXIY BOJOPOJHBIMHU U THAPOKCHIBHBIMH HMOHAM, MEXKIY
KUCIIOTAaMU UM OCHOBaHUsiMH. OHO ompenenser CTa0WIHbHOCTh MPOTEKAHUS
OCHOBHBIX  ()U3MOJIOTHYECKHX  TpoleccoB B opranusMe.  (OCHOBHbIC
OMOXMMHMYECKHE PEaKIMM B KJIETKaX U B UX OKPYKEHUHU JOCTHTAIOT MaKCUMyMa
IIPU OMPENICICHHBIX 3HAYCHUSX aKTUBHOM peakiuu cpeabl. KoHleHTpaius moHa
H+ [H+] mognepxuBaeTcs B oueHb y3koM auarna3oHe (36-43 aMouib/i1, B cpeiHeEM
40 aMons/n umm 0,00004 mmons H+/m). Ilpu Beixoge 3a mpenenst Huxe 10 u
Bbimie 100 HMosb/11 TpOUCXOIUT HEeOOpaTuMas JeHaTypalus OeIKOBBIX CTPYKTYP
dbepmenToB. BHyTpukierouHas koHueHtpauus [H+] B 4 pasza BbIme
BHEKJIeTOUHOU. KOHIIEeHTpalnio BOJOPOAHBIX HOHOB XapakTepusyer pH kposw,

KOTOPBIN KoJieOeTcs B npenenax /,35-7,45.



1. MEXAHU3MBbI ITOAJEP)KAHNWA KOC

B mporiecce merabonu3ma oOpa3yroTcs KHCHbIe TPOAYKTHI: 1) neryune —
CO2 okomno 15000 mmons/cyt (0,13 mmonb/kr * Mun-1); 2) Heneryuue - H+ okono
30-80 mMonb (1 mMoaw/kr* cyt-1); 3) MoyiouyHas W TUPOBUHOTpagHAs (Mpu
OKHCJIEHUU YTJIEBOJOB), cepHasi, ¢ochopHasi, MOUYEBass KUCIOThI, aMUHOKHUCIIOTHI
(mpy OKHUCIICHWM OEIKOB), P-OKCHUMACIsIHasA, alleTOYKCYCHas, KUPHBIC KHCIIOTHI,
KETOKHCJIOTHI (TIPHU OKUCIICHUU KUPOB).

JIist cBOeH 3amMTHl OT HUX W mojjepkanus nocrosHctea KOC, opranusm
UCIIOJIb3YeT CHCTEMBI OBICTPOTO pearupoBaHusi — OypepHbIE CUCTEMBI M CUCTEMBI
MEJUICHHOTO pCarupoBaHusl - (U3HOJIOTHYECKUE CHCTEMBI, CBS3aHHBIC C
JC3UHTOKCHUKAITUEH TIPOMEKYTOYHBIX U BBIJCIICHUEM KOHEUHBIX IPOJTYKTOB
oOMeHa.

OcHoBHBIMH Oy(hepHBIMH CHCTEMaMH KPOBH SIBJISIOTCA: 1) reMoriioonHoBas
— KHb / HHb (35-76% 6ydepHoit emxocTn); 2) kapoonarnas — NaHCO3 / H2CO3
(13-35% Oydepnoii emkocTn); 3) 6enkoBas — Boenok / Hoenok (7-10% OydepHoii
emkoctH); 4) hocharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMkoCcTH).

Onu mpencraBieHbl B BHJAE CIA00W KHUCIOTHI M COJBIO ITOW KHUCIOTHI.
OcHoBHBIMH OydhepHbBIMH CHUCTEMaMHU SBJSIOTCSA: B KIETKax — OEJIKoBas W
docdarnas, BO BHEKJIETOYHOM IPOCTPAaHCTBE — KapOoHaTHas. I'emoriioOnHoBas
OydepHass cucremMa axkTHBHA KaK B KIETOYHOM, TaK M BO BHEKJIECTOYHOM
MPOCTPAHCTRBE.

BbydepHubie cuctembl KpoBU, MpeAcTaBiss Toiabko 1/5 obmelr OydepHoit
€MKOCTH OpraHu3ma, IMpu Juctpecce He wMoryT mnogaepxkuBath KOC Ha
HOpManbkHOM ypoBHe. [losTomMy mpu wucromennn Oy(pepHBIX CUCTEM IS
noaaepxkanusi KOC HauMHaIOT aKTHUBU3UPOBATHCA (PUIUOIOTUYECKUE CUCTEMBbI
MEJIJIEHHOTO pearupoBaHus: 1) nmerkue (ynanenue unu 3aaepxkka CO2); 2) nouyku
(Beimenennie H+ wnu HCO3- |, peabcopbuusa HCO3-); 3) neuenb (HelTpanuzanus

OKHcIieHUueM); 4) xxenynouno-kumeynbid TpakT — KKT (Beimenenne H+, HCO3-)

U JIp.



B wucropnueckom acnekre oneHky KOC ocymecTBisiiM  pa3inyHbIMHU
crnoco0amMu B 3aBUCMMOCTH OT MPUMEHSAEMbBIX TEXHUYECKUX CPENICTB, TEXHOJIOTHUM
Y KOHLICIILHH.

CHauana ee mpoBOAWIM C MOMOUIbI0 ypaBHeHUs ['enaepcona-I'eccenbbaxa

(Henderson-Hasselbalch):

pH = logKa + log [H2 CO3] / [HCO3-] = 6,1 + log 25,0/1,25.= 6,1 + 1,3 =
7.4

rae: logKa - morapudgm KOHCTaHTBI AUCCOIMAIIMKM YTOJBbHOW KHUCIIOTHI MPHU
380C.

3arem garckmii  ydeneii O. 3uraapa-Angepcon (Sigaard-Andersen)
chopmynupoBal onepatuBHbIN MeTo1 KoHTposisi KOC nupkynupytoield KpoBu Ha
ocHOBaHUHU ompeneneHus pH B mpobax KpoBH, HACBIIEHHBIX ABYMS KHUCIOPOIHO-
yIACKUCTBIMU cMecsiMU (00bIYHO ¢ KoHueHTpauued CO2 okono 4% u 8%) u
akTyasibHOro 3HaueHust pH nanHoro o0Opasiia KpoBu.

K xonmy 50-Xx T0IOB TpOUIEANIET0 CTOJETUS TIjaBa IEHTPAJIbHOM
oonpHnuHOM Jaboparopun B Komenrarene I[lon Actpyn (Paul Astrup) BBenm B
NpakTUKy ObIcTpoaeicTByromue pH-meTpsl ¢upmbel Radiometer, momydusmive
Ha3zBanue Astrup MicroEguipment (Mukpomeron Actpyna). OmnpenenuiB Tpu
BenuurHBI pH B 0HOM mpobe u MocTpouB rpaguk Ha CHEIUATBHON HOMOTPaMME
3uraapaa-AHIEpCEHAa, MOXHO TMOJYyYUTh MCTUHHYIO KOHLEHTpPALMIO aHUOHA
ruapokapbonata (AB) B miasMe KpoBM W TPOM3BOAHBIC TMOKA3aTEIH: CYMMY
Oydepubix ocHoBanuii (BB), wu30mitok ocnoBanuii (BE), CTaHJapPTHBIM
oukap6onar (SB).

B 1954 r. amepukanckuii ¢usnonor Pugapny Craoy (R. Snow) cooOmurmn o
CO3JIJaHUM ToJIAporpaguyeckoro a3jekrpoaa s mnpsmoro usmepenuss PCO2,
KOTOPBIM OBbLI yCOBEpIIEHCTBOBAH B 1958 I. aMEepUKaHCKUM aHECTE3MOJOTOM U
nmwxkeHepom Jxonom CeBepunrxaycom (J. Severinghause). O. 3uraapa-A"aepceH

pa3zpaboTai APYryro JIUHEHHYI0 HOMOIPaMMYy, C TIOMOILbIO KOTOPO, MPOBEIS



npsmoe omnpenenenue pH u PCO2, moxuHo onpenenuts nokazarenn KOC. B
JanbHEeMIIeM, HCHOJb3Yysl KOMIBIOTEPHYI0 TEXHUKY, MOXHO OBUIO MOJYy4YUTb
nokazarenu KOC, uckitouuB HE TOJBKO SKBHJIMOPHUPOBAHHE KPOBH 3TAJTOHHBIMU
ra3oBbIMH CMECSIMU, HO U HOMOTPaMMBI.

B 1956 r. amepukanckuii ouoxumuk u Qusmnonor JI.C. Knapk (L. Clark)
paspabotan mossiporpaduueckuit snekrpoa s onpenenenus PO2. K 1960 r.
NOSIBUWIKMCH MEpBble MPUOOPHI JJI KIMHUYECKOI0 MOHUTOPUHIA Ta30B KPOBU M
KOC.

B 70-e roasl BHEApEHBI B MPAKTUKY OINTOJIHbIE TEXHOJIOTMU U3MEPEHUsS U
peructpauuun pH, PCO2 u PO2. Bbicokas TOYHOCTh HU3MEPEHHS] U HEOOJBIION
IUaMeTp JaT4iKa MO3BOJsUIA BBOJUTH €0 B COCYAHMCTOE PYCJIO U TMONy4aTh
HenpepbiBHYI0 nHpopmatio o KOC.

B nauane 80-x romos I[lutrep Crroapt (P.A. Stewart) omy0nukoBas HOBYIO
koHenuio KOC ¢ wusnoxennem (PU3MKO-XMMHUYECKOTO TMOJAX0Ja K €ro
¢uznonoruu. OHa MpeANOYTUTEIFHA B COBPEMEHHON KIMHUYECKOW (PU3HUOJIOTHH,
TaK Kak HU W30BITOK OCHOBAaHMI, HM KOHIIEHTpalus OukapOoHaTa B Iia3Me KpOBH,
B TOM YHCII€ U CTAaHAApPTHOTO, HE BCErJa MOTYT OOBSCHUTH MPUPOJY HAPYIICHHM
KOC y 6onpnoro. Konnenuust CTioapta mMO3BOJSET BBIABUTh MPUYUHBI MHOTHX
pacctpoiicte KOC u Gonee pannoHalIbHO MOJONTH K MX ycTpaHeHuto. CorjacHo
ATON KOHILIENIMU, BCE BOJHBIE PACTBOPHI B OPraHU3ME YEJIOBEKA MPEICTABISIOT
coboit Hewcromaemblii uctounuk H+. B stux pactBopax [H+] ompenensercs
mucconuanueit Boasl Ha H+ m OH- wmonbl. J[aHHBIM nponecc NPOUCXOIUT B
COOTBETCTBHHM C 3aKOHAMM (PU3UUECKON XUMHHU: 3IEKTPOHEUTPAIBHOCTHIO (CyMMa
BCEX IMOJOXHUTENbHO 3apsIKCHHBIX HOHOB paBHa CyMME€ OTpPHUUATEIbHO
3apsDKEHHBIX MOHOB) M COXPAHEHHIO Macc (KOJMYECTBO BEIIECTBA B JIAHHOM
pacTBOpPE OCTAETCSI MOCTOSIHHBIM, €CJIM OHO HE J00aBISAETCS UM IPOU3BOIUTCS, HE
YAQISIETCS UK pa3pyliaeTcs).

B nHopme B mia3zMe cyiiecTByeT paBHOBecue Mexay katmoHamu (Na+, K+,
Cat++, Mg++) u anmonamu (Cl -, HCO3-, Oenku, ocratrouHbie aHHWOHBI). OHO

paBHO 153 MMouib/1 U nipeacTaBiieHo B nuarpamme ['amobmna. [Ipu uctomenuu



OukapOOHATHBIX OydepHbIX OCHOBAaHMI UX MECTO 3aHUMAIOT OpPraHUYECKHE
KHUCJIOTBI, B pe3yJIbTaTe YEro CO3/JaeTCsi HECOOTBETCTBUE MEXIY KOHIICHTpaluen
Na+ u cymmoit HCO3- u Cl-. [losBasieTcss Tak Ha3bIBa€Mblii aHHOHHBIA MHTEPBA
(AN). B HopMme oH cocTaBisieT 12.4 MMOJIB/ 1.

CymHocts oaxona CTrioapTa 3aKJII04YaeTcsi B TOM, YTO B IUIa3ME BEJIMYMHA
KOHLEHTpaluu uoHOB Bojopoaa (dopmupoBanue KOC) 3aBucut oT 3-x
nepeMeHHbIX BennunH: a) PCU -pa3HUIIbl KOHIIEHTPAIIUU CUJIBHBIX HOHOB (MEXITY
cymmoit konnentpainuu Na+, K+, Cat++, Mg++ ¢ onnoi ctoponsl, u Cl- + nmakrar,
¢ apyroi); 6) PaCO2; B) AoGur — o01ieil KOHIEHTpallul HEIUCCOIMUPOBAHHBIX
(AH+). u nucconunpoBaHHbIX (A-) C1abBIX KUCIIOT.

Conepxanue H+ u HCO3- MeHsieTcs nuiillb TPpU U3MEHEHUH OJTHOTO U3 3TUX
Tpex nokazateneil. [loaTomy mjist TOro 4ToOBl y3HATh, KAK OPraHU3M PEryJUpyeT
pH, HEoO6X01MMO TIpeACTaBISATh, YeM O0YCJIOBIICH UX CJIBHT.

Hampumep, y O0JBHOTO CO CTEHO30M MPUBPATHUKA BCIEICTBUE MOTEPH C
KENYAOUYHBIM  cofepkuMbiM  coisitHoit  kuciotel  (HCI)  pasBuBaercs
TUMOXJIOPEMUYECKUNA  METAaO0OJMYECKUH — alKalo3 HWHOTJa C  BBIPOKEHHOU
KIMHUYECKON cuMmnToMatukond. YBenuuenue PCHM mpoucxoauT BelecTBUE
MOTepU TaKOro cuibHOrO aHwoHa kak Cl-, 6e3 3HaAYMMOW MOTEPH CHIIBHOTO
karnoHa. Korma won Bomopoma tepsercs kak Bojga (HOH), a me xak HCI-,
n3menennii B PCU ne Oyzaer, u mostomy He usMmenutbest [H+]. [ns xoppexuun
ajKano3a MPEANOYTUTENIbHO BBEJICHHE XJOPUCTO-BOJOPOJHOW KHUCJIOTHI B
pactBope. Ha ¢done ankanoza 60JbIIoe KOJMMUYECTBO KaIHs MEPEXOIUT B KIETKH,
oCTaBlisAsi 3HauuTENbHYIO dacTh Cl- B 1UTa3mMe KpoBHU, 4YTO TMPUBOJUT K
3HaunTenbHoMy cHIkeHuio PCU. PactBop Punrep-nakrarta 6onee ¢pusznonaornyeH,

gem 0,9% NaCl, Tak kak PCU ux cooTBeTcTBeHHO paBHBI 28 1 () MIKB/I.



2. METOIMKA 3ABOPA KPOBU JJJIAA UCCJIIEHAOBAHMA KOC U
XAPAKTEPU3VIOIIUE EI'O [IOKA3ATEJIN

KpoBb noimkHa 3a0upatbest U3 apTepuu MpH OILEHKE ra3000MeHa B JIETKUX U
JOTIOJIHUTENIBHO M3 BEHBI - B Cilyyae HaJIW4Ms HAPYIIEHUsS TpPaHCIOPTAa Ta3oB
KpOBbIO W (WIM) TKaHeBOro razooOmena. Mrima u mmpuir s 3adopa KpoBHU
JIOJDKHBI OBITh T€NAPUHU3UPOBAHBI, HE JJOJDKHO OBITh KOHTaKTa KPOBU C BO3JYXOM.
KpoBb n0iKHBI HicCiie1oBaTh cpa3y ke mnociie 3abopa. Eciau 370 HEBO3MOXKHO, OHA
JIOJDKHA TIOMENIAThCS B JICASIHYIO BOJAY M HCCIIEIOBATh €€ HY)KHO HE IMO3XKE, 4eM
yepe3 30 MuH.

s onienku KOC yariie Bcero UCHoIb3yIOT CAEAYIOIINE TTOKa3aTeH:

pH - 5T0 0oOpaTHBII HeCATUYHBIN JoTapu(dM KOHIICHTPAIIMH BOJIOPOJIHBIX
MOHOB. ODTOT IIOKa3aTelib HW3MEHSETCS TIPU HaJUYUU JIEKOMIIEHCUPOBAHHBIX
Hapymenuii KOC u MoXeT CBHUIETENbCTBOBATH TOJBKO O CABUTAaX B CTOPOHY
anuao3a Wi ankainosza. B Hopme pHa nHaxomutcs B mpenenax 7,35-7,45; pHv -
7,32-7,42; pH BuyTtpukierounsii = 6,8-7,0. I'panunbl konebanuii pHa,
COBMECTHUMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bITOK Mian nepUIIUT OCHOBAHMM, T.. PACUETHOE KOJHUUYECTBO
mMoirb HCO3-, koTopoe HEoOXOAMMO BBECTH B KaXKJBIH JIMTP BHEKJICTOUYHOMU
KUJIKOCTH WM BBITECHUTh W3 Hee Kuciotod s Hopmanuzamuu KOC. Ortor
koMmrnoHeHT KOC cBuzaetenbcTByeT 0 HeabixatelbHbiX HapyuieHusx KOC wumu o
KOMIIEHCATOPHBIX HM3MEHEHHSIX €ro MpHU JbIXaTelbHBIX paccTpoiicTBax. B HopMme
BEecf ==+ 2,3 MmM/x. IIpenens konebanuii, COBMECTHMBIE C KH3HBIO, = 1 5SMM/1.

PaCO2 (PvCO2) - nwixarenbnbiii komnoHeHT KOC, cBUIETENbCTBYET O
neixarenbHblx HapyuieHusaXx KOC unum 0 KOMIIEHCATOPHBIX HM3MEHEHHUSIX 3TOro
MOKa3aTessl MpU HEIbIXaTeNbHBIX paccTpoiicTBax. B HopMe 3TOT mokaszareib B
apTepualibHOM KpoBU coctaBisier 35-45 mm pr. cr. (4,7-6,0 klla), mpu
COBMECTHMBIX C KH3HbIO KojieOanusiMu ot 10 g0 150 mm pt. ct1. (1,3 - 20,3 kIIa).
VYmenbmieane PaCO2 menee 35 MM pPT. CT. CBHIAETENBCTBYET O THIOKAIHUH

BCJICACTBHC T'MIICPBCHTUIIALIMN, KOTOPAd IIPUBOAUT K AbIXAaTCIIBHOMY aJIKAJIO3Yy.



VBenuuenne PaCO2 Beimie 45 MM pT. CT. HaOMIOJAeTCS MPU TUMOBEHTUJISLINM,
TUIEepKanHUs TPUBOIUT K JIbIXaTEIbHOMY alU103Y.

BB — xkoHueHTpanusi oCHOBaHUMN BcexX Oy(pepHBIX CUCTEM KPOBH (B HOpME —
40-60 MM/m).

SB — cranaapTHbIi OMKapOOHAT — KOHLUEHTpAlMsl aHHOHA THIpOKapOoHaTa B
miazmMe KpoBu npu 100% HacbllleHMM TeMOoryioOMHa JaHHOW MNpoObl KpPOBH
kuciaopoaoM, temrepatype ee 380C u Hanpskenun CO2 B Helt 40 mum pr. cT. (5.32
kPa). Ortor mokaszarenp mo3BONsSET AUQPGEpPEeHIIMPOBATh JAbIXaTelbHbIE U
HeJipIXaTenbHbIe paccTpoiicTBa. OH B HopMe paBeH 20-27 (cpens. 24) MM/m.

AB — uctunnsie OukapOoHatsl, cogepxkanne HCO3- B mnazme kposu (19-23
MM/m).

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

B Hacrosimiee Bpems, ucxons u3 konuenmuun KOC Crioapta u umes
COBPEMEHHBIE Ta30aHANM3ATOPHI, IJisi O0Jiee TOUYHOTO OMNpEACNICHUs] MPUYUHBI U
naToreHe3a HapylIeHUH I1eJIecoo0pa3HO Hapsiay ¢ KIMHHYECKUMH JaHHBIMH
onpenenath creneHb n3menenus PCH, PaCO2 u Ao0m.

PCU y 3mopoBeix mroaei coctaBiseT 40-42 MMOJIB/JI U €€ MOXKHO y3HATh
npu ynpomieaHom pacuere: PCHU= [Na+] - [Cl-]. Camxenne no 30 MMouIb/i
CBUJIETENIBCTBYET O Pa3BUTHM HEABIXATEILHOTO alua03a, a yBenudenue oonee 50
MMOJIB/JT — O HEJBIXaTEIbHOM CABHUTE B CTOPOHY ajikaio3a. CyIiecTByeT CTporas
koppessinus Mmexxay PCH u BE B kpoBu namnmentoB OPUT.

KoHneHTparust AucconuupoBaHHBIX CIa0bIX KUCIOT (A-), MPEACTaBICHHBIX
B TUTa3Me KpoBH ee Oenkamu u Gocdartamu, Mmensercs ¢ uameneanem PCU, PCO2

1 AoOur.

3. HAPYIIEHN A KOC, UX I[TPO®UNITAKTUKA N KOPPEKLIUA

Paznuuaror aBa Buga Hapymenuit KOC (tabi.1): HenpixatenbHbie (alua03
WM  ajKallo3 — TaTOJIOTMYECKOE COCTOSIHME TMpPU  KOTOPOM  MEPBUYHO

YBCINYHUBACTCA I[e(bI/II_II/IT WJIH U30BITOK OCHOBaHHﬁ, 4TO IMPHUBOJHUT K M3MCHCHHIO



nokazateiss BEecf u pH B cTopony anmnemMun win ajakaaieMun) U JbIXaTeIbHbIE
(aummo3 WM ankano3 ¢ MePBUYHBIM yBennueHueM uwiu cHuxkenueM PaCO2). Ilpu
muarHoctuke HapymeHudt KOC HeoO0X0auMo OIlIEHMBAaTh CTENEHb TSAKECTH
pPacCTpONCTB U KOMIIEHCATOPHBIX U3MEHECHUH.

Moryt ObiTh Oosiee cnoxxkuble HapymeHuss KOC: opHoHanpaBieHHBbIE
(mpIXaTeNbHBIA M HEIbIXaTEIbHBIN allu03 WM aJIKajio3) U pa3HOHAIpaBJICHHEIE,
MPOTUBOTIONIOKHBIE  (IBIXaTENbHBIM  alMA03 U  HEJbIXaTeNbHBIM  aJikayos,
JIbIXaTebHBIA aJIKajio3 U HeAbIXaTeNbHbIM aiujo3). B ux guarHocTUKe BaKHOE
3HAYEHUE HMMEIOT 3HAHWE aHAMHE3a M CYIIHOCTH MaTOJOTMYECKOIo IpoLecca,
KIMHUKa 3a0ojeBanuss B comoctaBieHun ¢ jganHeiMu  KOC, BojgHoO-
AIEKTPOIUTHOrO OOMEHA U ToKa3aTeasiMU ra3000MeHa.

[Ipodunaktuka nHapymenuit KOC Bo Bpemsi aHeCTe3MHM W WHTEHCUBHOU
TEpauu  OCYHIECTBISIETCS  MOJAJIEP)KAaHUEM  aJIEKBAaTHOTO  KPOBOOOpaIIEeHUs
(obmiero ¥ MUKPOLMPKYJSUMK) W BEHTWISIUU  JIETKUX B PEXUME
HopMmoBeHTwIsiuu  (FetCO2 = 49 — 6,4 006%), oOecrneueHneM JOCTaTOYHOU
okcureHaimu  (Sa02 = 94-100 006%), mpeaynpexaACHUEM HapyIICHHHA
MeTaboIu3Ma.

WNurtencuBHas tepanusi 6onbHbIX ¢ HapymienneM KOC nomkHa, mpexie
BCEro, IMpeAyCMaTpuBaTh YCTPaHEHHE (PYHKIMOHAIBHBIX M METa0OIMYECKUX
pacCTpOMCTB  Kak  MPOSBICHUNW  OCHOBHOrO  3a00JieBaHUs, yCTPaHEHHUE
KPUTUYECKOTO cocTosiHusA. [lpu orcyTcTBUU 3(pdekTa M THKENBIX HAPYIICHUSX,

npoBoautcs koppekius KOC.



Tabnuia 1

Xapaktep Hapymenuid KOC

Hapymenus KOC IToxazatenn KOC

pH PaCO2 BEecf
HenprxaTenpHblil annaos:
YMEpEHHBIN -25--5.2
BBIpa)KEHHBIN -5.3--7.5
TSDKETIBIN: 7.6 m<
JIEKOMTIEHCUP OBAaHHBIN 7.20 40 -76
YaCTUYHO KOMIIEHCUPOBaHHBIN 7.21-7.29 34-28 -7.6
KOMIIEHCUP OBaHHBIN 7.35 20 -76
HenprxaTenpHbli ankangos:
yYMeEpeHHBIH +2.5-+6.5
BBIPQ)KEHHBIH +6.6 - +12
TSKEIIbIN: +12.1u>
JICKOMITCHCUPOBAHHBIN 7.59 40 +12.1
YaCTHYHO KOMIIEHCUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITCHCHP OBaHHBIN 7.45 60 +12.1
HenpixateabHbIN aJIKaa03:
yYMEpEHHBIIH +2.5-+6.5
BBIPQKCHHBbIH +6.6 - +12
TSKETIBIN: +12.1u>
JICKOMIICHCUP OBaHHbIH 7.59 40 +12.1
YaCTHYHO KOMITEHCUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITEHCUP OBaHHBIH 7.45 60 +12.1
JlprxaTenbHbINA alu103:
yMEpEHHBIiH 46-50
BBIpa)KECHHBIN 51-60
TSDKEIBIN: 61l n>
JICKOMIICHCUP OBaHHbIH 7.20 7.20 61
YaCTHYHO KOMIICHCHUPOBAHHBIH 7.29-7.21 7.29-7.21 61
KOMITEHCHUP OBaHHBIH 7.35 7.35 61
JlprxaTenbpHBINA aTKanos:
YMEepeHHbII 34-28
BBIPa)KEHHBIN 27-20
TSDKEIBIN: 19u<
JICKOMIICHCHUP OBAHHbIH 7.59 -2.3 19
YaCTUYHO KOMIIEHCUPOBAHHBIM 7.53-7.49 -25--5.2 19
KOMITEHCUPOBaHHBIH 7.45 -71.5 19




Aunao3 HepIXaTENbHBIA MOKET OBITh META0OINUYECKUM, BbIIECIUTEIbHBIM U
sk3oreHHbIM. OH xapakrepusyercs cHmxkenueM HCO3- u Bo3pactanueM nedunnra
ocHoBaHu# (Becf > - 2,3 MM/i). JlanHbIi BUJ alii103a MOKET OBITh BCIIE/ICTBUE:
1) BeiTecHeHusi  (THTpanuu) OWKapOOHaTa  pa3IMYHBIMH  SHIOTCHHBIMHU
OpraHMYEeCKUMHU  KHUCJIOTaMH, HampuMep, KETOKUCIoTaMH Tpu  jauadere,
QJKOrOJIU3ME WJM TOJIOAAHUH, MOJIOYHOM KHUCJIOTOM TpU TUNOKCUHU; 2)
ymensbinienuss HCO3- B opranusme (quapesi, (pUCTYJIbl KUIIEYHUKA U KEIYHOTO
Ny3bIpsi, S3BEHHBIM KOJUT, XPOHUYECKAs IOYEYHas HEIO0CTaTOYHOCTb, IMPUEM
COJISIHOM KHUCJIOTHI U XJIOpUJA aMMOHHUS), UTO MPUBOAUT K YMEHBIICHUIO KATHOHO-
anronnoro rpaauenta [(Na+ + K +) _ (Cl- + HCO3-)] x ypoBHio MeHee 12 MM/
(8 HOpMe = 20); 3) mMOCTyIUIEHHS HENETYYHMX KHUCIBIX BeLIECTB (OTpaBlieHUE
HK30TE€HHBIMH KUCIOTAMHU: CATTMIIUIATAMHU, METAHOJIOM, STUJICHTIIUKOJIEM ).

[Ipy pa3BUTUM HENBIXATETBHOTO alKM03a BKJIKOYAIOTCA KOMIIEHCATOPHBIE
MexaHu3Mbl. CuipHash KHUCJIOTa MPU peakuuu ¢ OukapOOHATOM NEPEXOAUT B
ca0yro YroJbHYIO KUCJIOTY. YTOJbHAsA KUCI0Ta BO30YKIAET IbIXaTeIbHbIN LEHTP
U TIPOYKTHI €€ auccoruanuu BeiBoAsATcs JerkuMu (CO2) u noukamu (H20). Tlpu
OTCYTCTBHUU IMATOJIOTUU CO CTOPOHBI Movek o61mas sxckpenuss H+ u cunres HCO3-
MOTYT yBeIu4uuThCs B 10 pas.

[lo MHEHWI0O MHOTMX WHCClenoBaTeneil, mpu MeTaboIHMUYeCKOM aIlua03e
00s3aTEIbHO UMEETCS AHMOHHOE HECOOTBETCTBUE, BO3HUKACT AHMOHHBINA MHTEP Bl
MKy KoHIIeHTpanuei katnoda Na+ u cymmoini annonoB Cl-, HCO3-. Ero moxHO

OTIPEJICIUTH 110 hOopMYyIIe:

AU = Na-+m1 — (Cl-ux + HCO3-).

B sHopme AW (anmonHBIi wHTEpBan) paBeH 1244 wmM/n.  Ilpwm
HEJIbIXaTeJIbHOM allu103€ (32 MCKIIIOUEHHEM coJsiHOKHcioro) AW yBenuuuBaeTcs
BCJICJICTBHE WCIIOJIb30BaHUA Oy(pepHBIX CHUCTEM KpOBU [Jisi HEUTpalU3aluu

KHUCJIIBIX IIPOAYKTOB.



[Tpu HEJIBIXaTEeJIbHOM anuI03e pa3BUBAIOTCS CIEYIOLIHE
nato(U3MOJIOTUYECKUE PEAKIUU: YBEJIMYEHHE cojaepxkanus H+ B kineTtkax
pa3BUTHE BHYTPUKJIETOYHOTO alK]103a, KOMIICHCATOPHOM TMIEPBEHTUIISALINH,
noBellIeHHOE ynaneHue H+ moukamu (mpu pH < 7,25 peakiuss MouM CTaHOBUTCS
KHUCJION), yacTas pBota (ynaineHue H+ ¢ KelnyqouHbIM COACPKUMBIM), CMEIICHUE
KPUBOM JHCCOIMAIMM OKCUT€MOTJIOOMHA BIPABO C OOJIETUEHHUEM OTAa4yM TKaHSIM
KHUCIIOPOJIa, KaTa0oJIM3M U pacnaj KIETOK, Bbixo K+ U3 KJIETOK U MOBBIIIEHUE €T0
B KPOBH, aKTHBAIIUSI CUMIIATO-aAPEHATIOBOM CUCTEMBI U BHIOPOC KAaTEXOJIAMUHOB C
MOCJICAYIOIUM HapylieHneM GYHKIIMU CEPACYHO-COCYUCTON CUCTEMBI.

Knunnueckn HenbIXaTeNbHBIN aly03 MOXET MPOSIBIATHCS HAPYLUICHHEM
reMOJAMHAMUKU ¥ MUKPOIUPKYISIUY, YYalICHUEM JIbIXaHUs, THIEPTEPMUEH,
OJINTYPUEU WM aHYPUEH, AITUHAMUEH.

JIMarHOCTUKY HEABIXaTEJBHOIO alli103a OCYLIECTBISIIOT HAa OCHOBAaHUU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTHHBI U JabopaTopHbIX uccienoBanuit KOC
(BE <-2,5; AB <19, BB <40, SB < 20, pH < 7,35). Yame Bcero pa3BuBaeTcs
METa0OJUYECKUN ali103 BCIEJCTBUE HAKOIUICHUS B OpraHu3Me MPOIYKTOB
oOMeHa. PaznuyaroT nmpu 3TOM JakTaT aluI03 2-X TUIOB: TUMA A (KJIACCUYECKUN )
y OOJBHBIX C MOHWKEHHOU TNepdy3uell TkaHel W BBIpaKEHHON TMIIOKCHEH U THIIa
B, y OONbHBIX C BBIpAXEHHBIMH META0OJMYECKUMH HapYIICHUSMU (CaXapHbIN
nuaber, UHPEKIIMOHHBIE 0O0JIe3HH, MOYCHHO-TICUCHOYHAs HEJOCTaTOUYHOCTh U TIp.)
U HEKOTOPBIX OTpaBICHUAX (CanuuuiaTaMH, STUICHIJIUKOJIEM, METaHOJIOM,
aHTUGPU30M U 1Ip.).

Jlaktar — CWIBHBIM HOH, 0Opu HOpMaibHOM pH OH MNOJHOCTHIO
JUCCOIIMMPOBAH, TaK KaK OPraHu3M OBICTPO €ro MPOAYIHPYET W TOTjiomaer. Y
OONBHBIX, HAXOMSIIMXCA B KPUTUYECKOM COCTOSHUHU, YPOBEHBH THUIIEPIATATEMHUH
3HAYUTEIIBHO BBIIIE, YEM YPOBEHb allH]1034.

Jlaktar MoxeT ObITh mOBBINIEH (Oomee 2-4 MM/m), a [H+] Her. DTo
OoOBsICHSIETCS TEM, YTO MPU HMHTCHCUBHOW Tepamuu K IJIa3Me 100aBisieTcs He
MOJIOYHAsI KHCJIOTA, & COJb CWJIBHOM KHUCJIOTBHI: CHJIbHBIA KaTHOH Nat BMecTe C

CHJIbHBIM JIAKTaTHBIM aHMOHOM. JlakTat HOTpe6J'I$IeTC$I 104 BIUAHHUEM KIICTOYHOI'O



Merabonu3ma M ocrtawomuiicas noH Hatpus nossimaeT PCU. Ilpu HOpmanbHOM
CUCTEMHOM MeTaboau3Me CYTOYHBIM 000poT saktata paBeH 1500-4500 MMOIb.
Bropoit mexannsm koppekuun PCU n Hopmanusanuu pH npu runepiakratemun —
3TO mepeMenieHue cuiabHoro anuona Cl- u3 miua3mbl KpoBU B KJIETKH. OCHOBHBIM
MCTOYHUKOM JIAKTaTa SABJISIIOTCS JIETKUE, OCOOEHHO TMpU OCTPOM JIETOYHOM
noBpexaeHuu. [lo muennto N.P. Day u coaBt. (1996), runepnakraremust npu
CEeINCcuce BO3HUKAET CKOpEe BCIIEJCTBHUE MOBBIIIEHHOIO a’3pOOHOro MeTadosm3Ma,
YEM TKAHEBOM TMIOKCHUM WJIM YTHETEHUSI aKTUBHOCTH MUPYBATAECTUIPOT€HA3HI.
[Ipy AnarHocTHke anua03a BaXXHO ONPENEIIUTh MPUUYUHY, CTENEHb TSHKECTH
NEPBUYHBIX HApyHIEHUH M KOMIIEHCATOPHbIX u3MeHeHud. KonuuecTBeHHOE
npeoOnananne  UUM@POBBIX  3HAYEHUH  TEPBUYHBIX  HApyIIEHUH  HaA
KOMIIEHCATOPHBIMH U3MEHEHUSIMH MO3BOJISIET NMpaBHiIbHO oleHuTh KOC.
WNuTencuBHass Tepanusi OOJBHBIX C HEJbIXaTEIbHBIM aIlUMI030M JOJIKHA
npexycMaTpuBaTh NAaTOTEHETUYECKOE JIeueHHE OOJIbHOTO, YCTpaHEHUE MPUYMHBI,
BBI3BaBIIEH pa3BUTHE alu03a (IIPU YCIEIIHOM JICUEHHH OPraHUYECKUE KUCIOTHI
MOCTETIEHHO METa0O0IU3UPYIOTCA U (WIJIH) SKCKPETUPYIOTCA, alli103 UCUYE3aET).
Ecnim npuumHy He yhaercd yCTpaHUTh, TSDKENbIA anua03 HYKHO
KOppUTHpOBaTh BBeleHHEM ocHoBaHuii: 4,2% wmm 8,4 % pacrtBopa Harpus
ruapokapOonara (B 1 M pactBopa 1 MM ocHoBaHUit), WK JIakTaTta HaTpUs (B 1 M1
11 % pactBopa 1 MM ocHoBanuii), unu 3,6% pactBopa TpucamuHa, THAM (B 1
M 3,6% pactBopa comepxutcsi 0,3 MM ocHoBanuit). PacueT n03bl OCHOBaHUS

MIPOM3BOJIAT 11O hopMyIIE:

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

rae: JIBC - nedunur OydepHbix cuctreM, MM OCHOBaHHIA,
F — 00beM BHEKJIICTOYHOM JKHUJIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3nuiia Mexay UICTUHHBIM U HOpMaJbHbIM 3HaueHueM BE.



He cnenyer pepuuuT OCHOBaHUN KOPPUTHMPOBATH MOJHOCTHIO. Ecim
MpPUYMHA aluA03a ONpenesieHa U MOXET ObITh KOHTPOJIMpPYEMa, TO BO BBEICHHUU
OCHOBAaHUI HEPEAKO HET HEOOXOAUMOCTH.

Cpok rogHOCTH HaTpusi ruapokapbonara - 1-3 cyTtok, a mnpu no0aBiICHUU
crabunuzaropa (0,3 ma tpunona b va 1 mi rugpokapOoHaTa) OH yBEIMUYUBAECTCS
no 30 cyr. Hatpuii ruapokapbonar aeiictByer ObicTpo. [Ipu ero mpumeHeHuu
ClelyeT y4MThIBaTh YyBenuueHue obOpazoBanuss CO2 u  HE0OXOIUMOCTH
JOCTaTOYHOM  BEHTWISIUU  JIETKUX, a TaKXe BO3MOXHOCTb  pa3BUTHUSA
TUIEPOCMOJISIIBHOTO  COCTOSIHUSL € TOCJIEYIONIMM — Pa3BUTHEM  CEPJIEYHO-
COCYAMCTON HEJOCTATOYHOCTH.

[Ipy wucnonb3oBaHWMM JAKTaTa HATpUs (JlaKTacoia) MPOUCXOAUT €ro
MeTaboau3M B MEUEHU C 00pa30BaHHMEM TIMKOreHa, MO3TOMY IMpPH HapYUICHUSX
(GYHKIIMK TI€YEeHUW OH MPOTHBOMOKa3zaH. KpoMe TOro, BO3HUKAET JIaKTaIMIAEMUs,
YTO OTPAaHUYMBAET €r0 MPUMEHEHUE IPU TKAHEBOM TUIIOKCHH.

TpucamMuH OKa3bIBa€T BHIPAKEHHOE TUYPETUUYECKOE JIEHUCTBHUE, BBIACISIECTCS
noukamu. Mcroap30BaTh €ro MOXHO TOJIBKO TIPU COXPAHHOM X QYHKIIMH.

ANKano3 HeIbIXaTeIbHbI BO3HUKAET IIPU TMOBBIIMIEHUH COOTHOIICHUS
HCO3-/PaCO2 3a cuer yBenuueHuss HCO3-. O moxeTr ObITh BcieacTBue: 1)
M30BITOYHOTO BBEICHHUS Oy(QEepHBIX OCHOBAHMH WM TIEPEIUBAHHUSA OOJIBIIOTO
KOJIMYECTBA IUTPATHOM KPOBH (LIUTPAT B TICYCHH MPEBpAIaeTCs B HATPHsI JIAKTaT);
2) TOBBINICHUS O0pa30BaHUsl OMKApOOHATOB B TOYKAX M JKEITYJOYHO-KHIICIHOM
TPaKTe WJIM OTHOCUTEJIBHOTO MOBBIIICHUS UX COJAEP)KaHUs MPHU OOJBIIMX MOTEPSIX
H+ u xnopunos (HeykpoTumas pBoTa, Auapes); 3) neuimra Kaaus npu OOIBIION
IIOTEpU €ro WIA OrPaHUYEHHOI'O IMOCTYIUIEHUS €ro; 4) UIMTENbHOIrO H
OECKOHTPOJIBHOTO  BBEACHUS JUYPETUKOB, NPUBOISIIETO K  YCUICHHOMY
BBIBE/ICHUIO U3 OpraHu3Ma Kajius ¥ XJIOPHUJIOB.

[Tpu aNKanose HEJbIXaTEIbHOM BO3HUKAIOT CJIEIyIOIHE
NaTO(PU3NOIOrHYECKNE U3MEHEHUS: 1) BBIXOA Kalus U3 KIETOK M MOCTYIUICHUE B
Hux H+ ¢ mociaenyrommM pa3BUTHEM BHYTPHUKICTOYHOIO — anuao3a; 2)

YBCIMYNUBACTCS BBIACICHNA KaJIWA II0OYKaMH, Pa3BUTHUC THIIOKAJINCMHUHU C



MOCJEAYIONIMM HAapyIICHUEM pUTMa Cepila; 3) TUMOBEHTWIANUA;, 4) CMEUIeHUe
KPUBOM JHCCOLMAIIMU BJIEBO C 3aTPyJHEHUEM OTAAUYUd KHUCJIOpOAa TKaHAM; 5)
pa3BUTHE NAPATOKCAIBHOU allUIyPUH.

Knuaudeckn amuao3 HEAbIXaTEIbHBIM  MPOSBISETCS  TUIIOBOJIEMUCH,
TUMIOKAJTMEMHEH, TMOJIUypUeH, MBIIIEYHON CIa00CThI0, HWHOT/A BO3HUKAIOT
CyJIOpOTH BCJIeICTBUE CBsI3bIBaHUsl Ca2+ OekaMu.

JInarHOCTUKY HEIBIXaTEIBHOTO aJikajo3a OCYIIECTBISIOT Ha OCHOBAHUU
JTAHHBIX aHaAMHe3a, KIMHUYECKOW KapTUHBI U JabopaTopHbIX uccienoBanuii (BE >
+3,0 mM/a, HCO3- > 25 mM/n. PaCO2 > 46 mwMm prt. ct. pH > 7.46), BomHO-
ANEKTPOJIUTHOTO OaslaHca (TUIMOKATUEMUSI, TUTIOXJIOPEMUS ).

NutencuBHast Tepamnusi OOJBHBIX C HEABIXATEIBHBIM aJKaJ030M JO0JDKHA
npeaycMaTpuBaTh: 1) MATOTEHETHYECKOE JICUeHHe OOJBHOTO, YCTpaHCHHUE
OPUYMHBI, BbI3BABIIECH pPa3BUTHE allKano3a; 2) YCTPAHEHHE HApYLIEHUU
reMOJIMHAMUKH; 3) KOPPEKIUIO TUIIOKATUEMUH, THUIIONOXJIOpEMUH; 4) KOPPEKIUIO
TSKEJOTO JEKOMIIEHCHPOBAHHOTO ajikajio3a ¢ MCMOJIb30BAHUEM COJITHOW KHUCIOTHI
(0,05-0,1 N pacTBop BBOIAT B IIEHTPAJIbHBIC BEHBI C MaKCHMaJIbHON CKOPOCTHIO
BBeaeHus 0,25 MM unu 2,5 mut - 0,1 N pacTBop / KT Macchl Telia B 4, HO He Ooiiee
100 MM B cytkn) unu 100-150 ma 0,9% pactBopa Xjopuaa aMMoHHS (B CYTKHU
BBOJUTH He Oosyee 250-300 MM H+ ). MoxHo Takke nmpuMmeHuTh nuakapo (0,25-
0,5 r uepe3 poT), KoTOpHI crocoOcTByeT 3aaep:kke CO2 B kpoBu. g pacuera

UCIIOJIB3YIOT CIECAYIONIYIO (OPMYITY:

M xoppurupyromero pactsopa = F * macca tena (kr) * ABEect.

Anmuao3 ApIXaTelbHbIM BO3HUKaeT mpu Bo3pactanuu PaCO2 BcieacTBue
HapyIIEHHOW ajbBeOJIIpHON BeHTWISIIIUM. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBLIIICHUE BBIPAOOTKM HATpus OWKapOOHaTa B DJIPUTPOLHUTAX M KICTKaX
MOYCYHBIX KaHAIBIIEB, YCUIUBAETCS BbleeHne H+ u XJIopu10B moukamu, KpuBas

Aucconuanurm CMCIIACTCA BIIPABO C o0JerueHneM OoTJa4M KHCJIOPOJa TKaHAM.



KnvHnyeckn nmbIXaTenbHBIN alu03 TMPOSIBISICTCS CHIKEHUEM o00bema
BeHTWISAIIMY, HAPYIICHHEM pPHTMa JbIXaHWS, YBEIWYCHHEM YAapHOTO oOBbeMa
Cepala, pacuiupeHreM TMepudeprUdecKuX COCYIOB, CHHXEHHEM  OOIIETro
nepueprUIecKoro COMPOTUBIICHUS COCY/IOB, THIEPEMHEH KOXKHBIX IOKPOBOB U
CIIM3UCTBIX 000JIOUEK, YUAIICHUEM ITYJIbCa, MOBBIIIIEHHEeM Wi 0e3 u3MeHeHuit AJl,
MOBBIIIEHUEM BHYTPUYEPEITHOTO JTABICHHUS.

JIMarHOCTUKY JIbIXaTeIbHOTO aIluj03a OCYIIECTBISIOT Ha OCHOBAHHH
JAHHBIX aHaMHE3a, KIMHUYECKOW KApTUHBI M J1A0OPAaTOPHBIX HCCIEIOBAHUMN
(PaCO2 > 46 mm pr. ct., pH < 7, 35, BE kOMneHcaTopHO MOYKET CHIXKAThCSI HUXKE
-2,3 MM/m).

NuTencuBHass  Tepamust  OOJBHBIX € JIBIXaTEIbHBIM  AIlUJ030M
npeIycMaTpUBAcT MAaTOINCHETHYECKOE JICUCHUE OOJILHOTO, YCTPAaHCHUE NPUYUHBI,
BBI3BABIIICH pPa3BUTHE allW103a M PECIUPATOPHYIO MOIACPKKY HEeIDPEKTUBHOTO
COOCTBEHHOT'O JIbIXaHUSI.

Ankano3 AbIXaTeNbHbIA (TUIMOKAMMHUYECKUH) BO3HUKAET MPU CHUKECHUU
PaCO2 BcnencTtBue TUNEPBEHTWISIIIUM CIIOHTAHHOW (TpaBMa, T€MOpparudecKui
IIOK, BO30YXJCHHE, HCTEepHUs, TUNEpPTepMuUs, TudHIEPaTLHO-KaTaOOINYeCKU
CUHIPOM, TIpH cTpaxe OoyibHOro, Ooysm) u uckycctBeHHod (MBJI B pexume
TUTIEPBEHTUISIIIUN ).

[Ipu ankanosze ABIXaTEIBHOM KOMIIEHCATOPHO YMEHBIIACTCS IUCCOIMAIIMS
OKCUTEMOTJIO0MHA, BO3pacTaeT BBIICTICHUE TOYKAMH HW30BITOYHOTO KOJWYECTBA
OoukapboHnata, cHukaeTcs peabcopOuus u oopazoBanue HCO3- B spuTpornurax u B
KJIETKAaX TTOYEYHBIX KaHAJbIICB.

['umokamHUsT BBI3BIBAET BA30KOHCTPUKIIUIO TMEepU(EpUIECKUX COCYIIOB,
COCYZIOB MO3ra W YMEHBIIEHHE MO3TOBOTO KPOBOTOKA, CMENICHHUEM KpPUBOU
JUCCOIMAIINA OKCUTEMOTJIO0OMHA BIJIEBO C VYXYAIICHHEM OTIa4d KHUCJIOPOJa
TKaHSM, CHIDKaeT BHyTpuuepemHoe aaBieHue, ymenbmaeT MOK u BbI3bIBacT
TUTIOTEH3HIO.

NuTencuBHass  Tepamust  OOJNBHBIX € JIBIXaTeJIbHBIM  aJKajo30M

npeaycMaTpuBacT MAaTOITCHECTUYCCKOC JICYCHHUC 60J'IBHOFO, YCTPAHCHHUC IIPUYKUHBI,



BBI3BABIIIEH pa3BUTHUE AJIKAI03a U PECIIUPATOPHYIO KOPPEKIUIO TUIEPBEHTHIIALINU

(nepeBoa 6onbHOTO Npy UBJI B peskuiM HOPMOBEHTHUJISLINHN ).
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