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BBE/JIEHHE

Kucnorno-ocnoBuoe cocrosiuue (KOC) xkpoBU U Jpyrux OHOIOTHYECKHUX
KUIKOCTEM - OJMH W3 BAXKHBIX KOMIIOHEHTOB TOMEOCTAa3a OpraHu3Ma,
XapaKTEPU3YIOIIUNC KOHLIEHTPAUEN BOJIOPOAHBIX MOHOB H+ | KoTOpas 3aBucsT
OT COOTHOUIEHUS MEXIY BOJOPOJHBIMH M THAPOKCHIBHBIMHU HOHAM, MEXIY
KUCIOTaMU U ocHoBaHMsAMH. OHO ompeAenseT CTaOUIbHOCTh TNPOTEKAHUS
OCHOBHBIX  (DU3MOJIOTUYECKHX  IMpoleccoB B opraHusme.  OCHOBHbIE
OMOXMMHUYECKHE PEaKIUU B KJIETKAaX U B UX OKPYKEHUU JOCTUTAIOT MAaKCUMyMa
IIpU OINPEIEIICHHBIX 3HAYEHUSX AKTUBHOM peakuuu cpenbl. KoHueHTpauus noHa
H+ H+ nopnepxuBaetcst B oueHb y3koMm Auanazone (36-43 uMonw/n, B cpeaHem
40 aMounps/n uu 0,00004 mmone H+/m). Ilpu Beixonme 3a mpegensl Hike 10 u
Bbiie 100 HMosb/1 mpoucxoauT HeoOpaTuMas AeHaTypalusi OEIKOBBIX CTPYKTYP
dbepmenToB. BuyTtpukierounas koHieHTpauus H+ B 4 pa3a Bblllle BHEKJIETOYHOM.
KonnenTpanuto BOJOPOJHBIX HMOHOB XapakTepuzyeT pH KpoBu, KOTOpBIi

KoJiebnercs B npenaenax 7,35-7,45.



1. MEXAHM3MBI IIOJAEPXAHMA KOC

B nponecce merabonuszma oOpa3yroTcsi KUCIbIe MPOAYKTHI: 1) serydne —
CO2 okomno 15000 mmoms/cyT (0,13 mmonb/kr * muH-1); 2) Heneryuue - H+ okomo
30-80 mmonbs (1 mmonb/kr* cyr-1); 3) mMomouHas W TUpPOBUHOTpaaHas (mpu
OKHUCJICHUU YIJIEBOJIOB), cepHas, (ochopHas, MoueBas KUCIOThI, aMUHOKHUCIIOTHI
(mpu okuciaeHUH OENKOB), -OKCHMACIsSHAs, aleTOYKCYyCHasl, KHUpPHbIE KHUCIOTHI,
KETOKHUCIIOTHI (IIPU OKUCIIEHUHU KUPOB).

Jlnst cBoelt 3ammThl OT HUX U nojaep:kanus nocrogHcra KOC, opranusm
HCIIOJIB3YET CUCTEMBI OBICTPOTO pearupoBaHusi — Oy(epHbIE CHCTEMbI U CHCTEMBI
MEJUICHHOTO pearupoBaHus - (PU3UOJOTMYECKHE CHUCTEMBI, CBSI3aHHBIE C
JIE3UHTOKCUKAITMEH TIPOMEKYTOUHBIX W BBIJCIICHHEM KOHEUHBIX MPOJYKTOB
oOMeHa.

OcHoBHBIMU Oy(epHBIMU CUCTEMaMU KPOBH SIBIISIIOTCS: 1) reMorioOnHoBas
— KHb / HHb (35-76% 6ydepnoit emxocTn); 2) kapbonatnas — NaHCO3 / H2CO3
(13-35% Oydepnoit emxoctn); 3) 6enkoas — Boenok / Hoenok (7-10% Oydepnoii
emkoctn); 4) hocharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit emkocTn).

OHu mnpencraBiieHbl B BHJIE CIa0OM KUCIOTHI M COJBIO 3TOW KHUCIOTHI.
OcHoBHBIMU Oy(epHBIMH CHCTEMaMU SIBISIOTCS: B KJIETKaX — O€lKoBas H
docdaTHas, BO BHEKJIETOYHOM MPOCTpPaHCTBe — KapOoHaTHas. ['emorioOuHOBast
OydepHas cucrema aKTMBHAa KaKk B KIETOYHOM, TaK U BO BHEKJIETOYHOM
MPOCTPAHCTBE.

bydepnbie cuctembl KpoBH, TpEACTaBisis TOJbKO 1/5 oOmielt OydepHoit
€MKOCTH OpraHu3ma, Ipu jguctpecce He MoryT noaaepxkuBatb KOC Ha
HOpMajabHOM ypoBHe. IlosTomy mnpu wucromenun Oy(depHBIX CHCTEM IS
nonnepxkanuss KOC HauMHAIOT aKTUBHU3HPOBATHCS (PU3MOJIIOTUYECKUE CHUCTEMBI
MeJIJIEHHOTO pearupoBaHus: 1) nerkue (ynaineHue uinu 3aaepxkka CO2); 2) noyku
(Bergenenne H+ wnm HCO3- |, peabcop6rms HCO3-); 3) meuenb (HeWTpanu3aius

okuciennem); 4) xxenyaouno-kuiieunblid TpakT — XKKT (Beigenenue H+, HCO3-)

U JIp.



B wucropuueckom acnekte ouneHky KOC ocymiecTtBiasiiv pa3anyHbIMUA
crioco0aMu B 3aBUCUMOCTH OT IPUMEHSIEMBIX TEXHUYECKUX CPEJICTB, TEXHOIOTUN
1 KOHIIECIIIUH.

CHauvayia ee MpOBOJMIIN C TOMOIILIO ypaBHEeHUS ['eHnepcona-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 - norapum KOHCTaHTHI IUCCOIMALIMU YTOJIBHON KUCIOTHI IPH
380C.

3atem garckuit  yuenbld O. 3uraapa-A"uaepcoH (Sigaard-Andersen)
chopmynupoBain onepatuBHbI MeTo KOHTpoass KOC uupkynupyromei KpoBu Ha
OCHOBaHMM orpejaenienust pH B mpo6ax KpoBH, HACKHIIIEHHBIX JIBYMSI KHCIOPOIHO-
VTIEKUCIBIMU cMecsiMu (00baHO ¢ KoHIeHTpammern CO2 oxono 4% u 8%) u
aKkTyanpHOTro 3HaueHus pH manHOro 06pasua KpoBH.

K xonmy 50-Xx TrOog0oB MpoHIEANIEro CTOJIETHUS TJiaBa LIEHTPaIbHOU
oonpHUYHOM Tabopatopuu B Konenrarene I1on Actpyn (Paul Astrup) Been B
NpakTUKy ObicTpoaeicTBytone pH-metpsl ¢upmbl Radiometer, momyuuBiive
Ha3BaHue Astrup MicroEguipment (mukpomeron Actpyna). OmnpenenuB Tpu
BennuuHbl pH B oHOM npobe 1 mocTpouB rpaduk Ha CHEIHATbHON HOMOTpamMme
3uraapaa-AHiepceHa, MOXHO IMOJYYUTh HCTUHHYIO KOHUEHTpAIMI0 aHUOHA
ruapokapoonara (AB) B mimasme KpoBM M NPOU3BOJHBIE MOKA3aTEIU: CyMMY
O0ydepubix ocaoBanuii (BB), n36sitok ocaoBanwmii (BE), crannaptabiii 6mkapOoHat
(SB).

B 1954 r. amepukanckuii ¢usnonor Puuapn Caoy (R. Snow) cooOmui o
CO3/IaHUU TOJIAPOrpaPUUEcKOro 3yeKkTpoaa it mpsmoro usmepenus PCO2,
KOTOpBI ObLT yCOBEpUICHCTBOBaH B 1958 I. amMepuWKaHCKUM aHECTE3HMOJIOTOM H
umxenepom JIxonom CeBepunrxaycom (J. Severinghause). O. 3uraapn-Axaepcex

pa3paboTai APYryIo JMHEHHYI0 HOMOTpaMMy, C TIOMOIIbIO KOTOPOM, MPOBEIS



npsimoe onpeneneane pH u PCO2, moxnHo ompenenuts nokazatenu KOC. B
JaJIbHEHIIIeM, HCIONb3Ys KOMITBIOTEPHYIO TEXHUKY, MOXHO OBLUIO TOJXYYHTb
nokazarenu KOC, UCKITIOYUB HE TOJBKO 3KBUIUOPUPOBAHUE KPOBU ITATIOHHBIMU
ra30BbIMU CMECSIMU, HO © HOMOTPaMMBI.

B 1956 r. amepukanckuii 6uoxumuk u Qusnonor JI.C. Kmapk (L. Clark)
paspabotan mnossporpaduueckuid snekTpoa s onpeaenenus PO2. K 1960 r.
NOSIBUWINCH TIEPBBIE MPUOOPHI IJI KIMHHUYECKOTO MOHUTOpPUHTA Ta30B KPOBU H
KOC.

B 70-e ronpl BHEAPEHBI B NPAKTUKY ONTOJIHBIE TEXHOJOIMH U3MEPEHUS U
peructpaunu pH, PCO2 u PO2. Bpicokasg TOYHOCTh M3MEPEHUS M HEOOJIBLION
JUaMEeTp JaTyMKa I[03BOJIsJIa BBOAUTH €r0 B COCYJMCTOE PYCIO U TOJIy4aTh
HenpepsiBHYIO nH(popmanuo o KOC.

B nauane 80-x rogoB Ilutep Ctroapt (P.A. Stewart) omy0iauKkoBal HOBYIO
koHuenuuio KOC ¢ wuznoxeHueMm (U3UKO-XMMHUYECKOTO TMOAXOAa K €ro
¢uznonorun. OHa MPENNOYTUTENbHA B COBPEMEHHON KIMHUYECKON (DU3HOJIOTHH,
TaK KaKk HA W30bITOK OCHOBaHM, HU KOHIIEHTpalus OukapOoHarta B mjia3mMe KpoBH,
B TOM YHCJI€ U CTAHAAPTHOTrO, HE BCEr/a MOTYT OOBSICHUTH MPUPOAY HApyIICHUN
KOC y Gonbnoro. Konnenuus CTroapTa Mo3BOJSET BBIABUTH MPUYMHBI MHOTHX
pacctpoiicteB KOC u 6oiiee parimoHaibHO MOAOUTH K UX ycTpaHeHHto. CoriacHo
ATOM KOHLENUMH, BCE BOJHBIE PACTBOPHI B OPraHU3ME YEJOBEKA MPEACTABISIOT
cobolt Heucromaemelii ucrounuk H+. B »stux pactBopax H+ omnpenensercs
mucconuanueil Boasl Ha H+ m OH- wonsl. JlaHHBIA mIpoliecc MPOUCXOAMT B
COOTBETCTBUH C 3aKOHAMM (PU3UUECKON XMMHHU: 3JICKTPOHEHTPAIbHOCTHIO (CyMMa
BCEX IIOJIOKUTENIbHO 3apsSHKEHHBIX HOHOB paBHA CyMME OTPHUIATEIBHO
3apSKEHHBIX HOHOB) M COXPAaHEHHUIO Macc (KOJMYECTBO BEIIECTBA B JaHHOM
PacTBOpPE OCTAETCS MOCTOSIHHBIM, €CJIM OHO HE JOOABIIAETCS WM IPOU3BOAUTCS, HE
yIanseTcs Uiv pa3pylaercs).

B Hopme B miazMe cyliecTByeT paBHOBecue Mexay katuoHamu (Nat, K+,
Cat++, Mg++) u annonamu (Cl -, HCO3-, Genku, ocraroudbie aHWOHBI). OHO

paBHO 153 Mmmonb/n 1 npencraBieHo B auarpamme ['amona. [pu ncromennu



OuKapOOHaTHBIX Oy(epHbIX OCHOBaHMM HMX MECTO 3aHUMAIOT OPraHUYeCKHe
KHUCJIOTBI, B PE3YyJIbTaTE YEro CO3/A€TCSI HECOOTBETCTBHE MEXYy KOHIIEHTpALME
Na+ u cymmoit HCO3- u Cl-. [losiBiisieTcst Tak Ha3bIBa€Mblid aHHOHHBIA WHTEPBAJI
(AW). B HOpM™ME OH cocTaBinseT 12.4 MMOJIB/II.

CymHocts oaxoja CtroapTa 3aKiIo4aeTcsl B TOM, YTO B IUIa3M€ BEJIMYHMHA
KOHIIEHTpaluu HOHOB Bojopoga (popmupoBanue KOC) 3aBucutr oT 3-X
nepeMeHHbIX BeanuuH: a) PCU -pa3Hullbl KOHIIEHTPAMU CUIBHBIX HOHOB (MEXY
cymMmoi koHneHTparuu Na+, K+, Ca++, Mg++ ¢ ogHoit ctoponsl, u Cl- + nakrar,
¢ npyroii); 6) PaCO2; B) Ao6m1 — 00111eil KOHLIEHTPALIMU HEAUCCOMUPOBAHHBIX
(AH+). u nucconuupoBaHHBIX (A-) c1aOBIX KACTIOT.

Conepxanue H+ u HCO3- MeHsieTcs nuiiib TpU U3MEHEHUHU OJTHOTO M3 3TUX
Tpex mokasarenei. [loaToMy st TOro 4To0BI y3HATh, KAK OPTaHU3M PETYIHPYET
pH, HE0OX01IMMO TIpe/ICTaBIIATh, YEM OOYCIIOBIIEH UX CJIBHT.

Hanpumep, y 00JbHOTO CO CTEHO30M IMpUBPATHUKA BCIEJACTBHE MOTEPU C
KEITYJOUHBIM  coaepkuMbiM  cojsiHoM  kuciotel  (HCl)  pa3BuBaercs
TUIOXJIOPEMUYECKUH  METa0OJIMYECKHil — allkajlo3 HHOTJAa C  BBIPAKEHHOM
KIMHUYECKON cumnrToMatukor. YBennuenue PCHM  mpoucxoauT BcCieACTBHE
MOTEpH TaKOTO CHiIbHOTO aHWoHa kak Cl-, 6e3 3HaUMMOW MOTEPH CHIIBHOTO
katuoHa. Korma unoH Bojmopoma tepsercs kak Bojga (HOH), a ne xak HCI-,
usmenenut B PCU He Oyzaet, u moaTomy He m3MeHuThbess H+ . Jlns koppekuuu
ajKano3a MPEeANOYTUTEILHO BBEACHUE XJIOPUCTO-BOJOPOJAHOM KHUCIOTHI B
pactBope. Ha (one ankanosa Goiblioe KOIMYECTBO Kajusl MEPEXOJUT B KIIETKH,
OCTaBysisi 3HauWTeNbHYI0 dYacth Cl- B miasme KpoBH, 4YTO MPUBOIAUT K
3HauuTenbHOMY cHIbkeHuto PCU. PactBop Punrep-nakrara 6osee ¢pu3noIoruyeH,

gem 0,9% NaCl, tak kak PCU ux cooTBeTcTBEHHO paBHbI 28 1 () MIKB/II.



2. METOAUKA 3ABOPA KPOBU JIUIAA NUCCIIEJOBAHUA KOC 1
XAPAKTEPU3VYIOUIUE EI'O IIOKA3ATEJIA

KpoBb nomkna 3a0uparbcs U3 apTepuu MPHU OIEHKE Ta3000MeHa B JIETKUX U
JIOTIOJTHUTENBHO M3 BEHBI - B CIIy4ae HaJIM4Msl HApYLIEHUs TPAHCIOpTa Tra3oB
KpOBbIO W (WIM) TKaHeBOro raszooOMeHa. Mrjma w mmpwuil ais 3abopa KpoBH
JIOJDKHBI OBITh TEMAPUHU3UPOBAHBI, HE JOJIKHO OBITh KOHTAKTa KPOBH C BO3YyXOM.
KpoBb n0mKHBI HCclieJoBaTh cpasy ke nocie 3a0opa. Ecin 3T0 HEBO3MOXKHO, OHa
JI0JKHA MOMENIaThCsl B JICASHYIO BOAY M UCCIENOBATh €€ HY)KHO HE TO3XKE, YeEM
yepe3 30 MuH.

st ouenkn KOC yare Bcero UCnomb3yroT CAeAyIOIIUe TOKa3aTeNn:

pH - 3T0 oOpaTHbBIN AeCATUYHBINA JIOrapu(M KOHLIEHTPAIMU BOJIOPOIHBIX
MOHOB. OJTOT TMOKa3aTelb W3MEHSETCS MPH HAIWYAUA JIEKOMIICHCHPOBAHHBIX
Hapymennii KOC u MOXeT CBHAETEIbCTBOBATh TOJHKO O CABUTaX B CTOPOHY
anmao3a Wiy ankaino3za. B Hopme pHa Haxonurcs B mpeaenax 7,35-7,45; pHv -
7,32-7,42; pH BHyrpukierounsldi = 6,8-7,0. I'panunbl kosiebanuii pHa,
COBMECTHMBIC C JKM3HBIO - 6,8-8.0.

BEecf — u30bITOK mim aeuuutT OCHOBaHHM, T.€. pacyeTHOE KOJHMYECTBO
mMmosib HCO3-, koTopoe HEOOXOAMMO BBECTH B KaXKAbIH JIUTP BHEKJIETOUHOM
KUJIKOCTA WM BBITECHUTh M3 Hee Kuciotod st Hopmanuzauun KOC. Ortot
koMrioHeHT KOC cBuzaerenscTByeT 0 HeabixaTenbHbIX HapyleHusx KOC wmm o
KOMITEHCATOPHBIX M3MEHEHHUSIX €ro IMpH JbIXaTelIbHbIX paccTpoiicTBax. B Hopme
BEecf ==+ 2,3 MmM/n. Ilpenensl konebaHuii, COBMECTUMBIE C )KU3HBIO, = 1 5MM/11.

PaCO2 (PvCO2) - nwixarenbHbii komnoHeHT KOC, cBUAETENbCTBYET O
neixatenbHbix HapymeHusx KOC wim 0 KOMIEHCATOPHBIX H3MEHEHHSIX 3TOTO
MoKa3aTesis MPU HEJbIXAaTeNIbHBIX paccTpoiicTBax. B HOpme 3TOT moka3areiib B
apTepuaibHONl KpoBU cocTaBiser 35-45 mm pr. cr. (4,7-6,0 klla), npu
COBMECTUMBIX C XKHU3HBIO Kojebanusmu ot 10 mo 150 mMm pr. cT1. (1,3 - 20,3 lla).
VYMmenbmienne PaCO2 menee 35 MM pT. CT. CBUAETENIBCTBYET O THMIIOKAIHHUH

BCJICACTBUC TUIICPBCHTUIIIIMKU, KOTOPAd IIPUBOAXUT K AbIXATCIIBHOMY aJIKAJIO3Y.



VYBenmuuenne PaCO?2 Beimie 45 MM pT. CT. HAOIIOA€TCS MPU TUTTOBEHTHIISIINH,
TUTNIEPKAMHUS IPUBOJUT K JBIXaTEILHOMY allu03y.

BB — xoHueHTpalus o0CHOBaHHM BceX Oy(pepHBIX CUCTEM KPOBH (B HOPME —
40-60 mM/m).

SB — cTangapTHbII OukapOOHAT — KOHIICHTPAIIUS aHHOHA THAPOKapOOHATa B
wiazme kpoBu npu 100% HackllieHHH TremMorjoOMHa AaHHOW MpoObl KPOBH
Kuciopoaom, remneparype ee 380C u Hanpspkeann CO2 B Helt 40 Mum pT. cT. (5.32
kPa). OroT mokazarenb TO3BOJSAET JUDPEpeHIpPOBATh AbIXaTENbHBIE U
HeJpIXaTeabHbIe paccTpoiicTBa. OH B HOpMe paBeH 20-27 (cpenH. 24) mM/m.

AB — uctunnsie Oukap6onatsl, conepxxkanue HCO3- B mna3zme kposu (19-23
MM/1).

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

B mnacrosmee Bpewmsi, ucxonsa u3 koHueniuu KOC Crroapta u umes
COBPEMEHHbBIE Ta30aHAIU3ATOPHI, I 0OJiee TOYHOTO ONpEeNeNCHUs MPUYMHBI U
MaTOTeHe3a HAPYIICHWU T1eIeco00pa3HO HapsAay C KIWMHAUYECKHUMH JTaHHBIMH
onpenensath ctenenb u3Mmenenuss PCHU, PaCO2 u AoGmr.

PCU y 3mopoBeix moaeit cocraBisier 40-42 MMONB/T U €€ MOYKHO y3HATh
npu ynpouieHHoM pacuere: PCHU= Nat+ - Cl- . Caumxenne no 30 mMmomb/a
CBUJIETEIBCTBYET O PAa3BUTUU HEABIXATEIBHOTO aluao3a, a yBenuueHue oosee S50
MMOJIB/TT — O HEIBIXaTeIbHOM CIIBUTE B CTOpPOHY ajikayio3a. CyIecTByeT cTporas
koppensanusa mexay PCU u BE B kposu naunentoB OPUT.

KoHueHnTpanus quccolMupoOBaHHbIX CIA0bIX KUCIOT (A-), MpeaCTaBIECHHBIX

B IUTa3Me KpoBU ee Oenkamu u ¢ocharamu, meHsetcs ¢ usmenenuem PCHU, PCO2

1 AoOr.

3. HAPYIIEHUA KOC, UX ITPOPUNJIAKTHUKA U KOPPEKIIUA

Paznuuator aBa Buga Hapymenuid KOC (tabn.1): HeapixarenbHble (aluao3
WIM  aJKallo3 — TIATOJOTHYECKOE€ COCTOSSHUE TIPU  KOTOPOM  MEPBUYHO

YBCIINYHUBACTCA ,IIC(bI/IHI/IT WJIA U30BITOK OCHOBaHHﬁ, 4TO IIPUBOAUT K UBMCHCHHIO



nokazarens BEecf u pH B cTopoHy anuaemMun uiau ankajieMuu) U AbIXaTeJbHbIE
(ammo3 UM ajkano3 ¢ NEPBUYHBIM yBeIMUYeHHEM uiu cHukenuem PaCO2). Ilpu
muarHoctuke HapymieHnin KOC Heo0XoauMO OIEHUBATh CTENEHb TSHKECTH
PacCTpOKCTB U KOMIIEHCATOPHBIX U3MEHEHMUIA.

Moryr ObITh Oosiee cinoxHble Hapymenuss KOC: onHoHanpaBi€HHbIE
(mpIxaTeNnbHbIA M HEOBIXaTEIbHBIM allMa03 WM aJlKanao3) U pa3HOHAINpPABIICHHBIE,
MPOTUBOMNOJOXKHBIE  (IBIXaTENbHBIM  alKMI03 M HEIbIXaTeNbHBIA  alKalos,
JbIXaTEIbHBIA alIKaJlo3 M HeAbIXaTeNIbHbIN anua03). B UX JUarHoCTUKE Ba)XKHOE
3HAYEHHE WMEIOT 3HAHHE aHaMHE3a W CYIIHOCTH IaTOJOTMYECKOro IMpOoLEcca,
KIUHUKa 3aboneBanust B  comocraBieHun ¢ ganHbiMu  KOC, BoaHo-
ANEKTPOJIUTHOTO OOMEHA U MOKa3aTeNIsIMU ra3000MeHa.

[Mpodunaktuka napymenuit KOC Bo BpeMs aHecTe3MM W MHTEHCUBHOMN
TEpanmuu OCYUIECTBIACTCA MOAJEPKAHUEM  aJeKBAaTHOTO  KPOBOOOpAIICHHUS
(oOmiero W MUKPOLMPKYJALMH) W BEHTWIALMU  JIETKUX B PEXKUME
HopmoBeHTIsin (FetCO2 = 49 — 6,4 006%), obecrieueHneM IOCTATOYHOM
okcureHaruu  (Sa02 = 94-100 006%), mpeaynpexaeHUeM HapylIeHUN
MeTabonu3ma.

NutencuBHas Tepanus OoibHBIX ¢ HapymieHuemM KOC moipkHa, mpexie
BCEro, IMpeaycMaTpuBaTh YCTpaHEHHWE (YHKIMOHAIBHBIX MU METa00JIMYEeCKUX
paccTpocTB ~ Kak  NPOSBICHUM  OCHOBHOrO  3a00JIeBaHUSA,  yCTpaHEHHE
KpUTHYECKOro coctosiHus. [lpu oTcyrcTBuM 3ddexTa U THKENbIX HAPYUICHUSX,

npoBoauTcst koppekius KOC.



Taomuna 1

Xapakrep HapymeHuit KOC

Hapymenus KOC IToxazarenu KOC

pH PaCO2 BEecf
HenpixateabHbIN anumaos:
YMEpPEHHBII -2.5--52
BBIPKEHHBIN -5.3--7.5
TSKEIBIN: -7.6 1
JIEKOMIIEHCUPOBAHHBI 7.20 40 -7.6
YaCTHYHO KOMITCHCHPOBAHHBII 7.21-7.29 34-28 -7.6
KOMIIEHCUPOBAaHHBIH 7.35 20 -7.6
HenpixaTenbHblii ankanos:
YMEpEHHBIH +2.5-+46.5
BBIPa)KEHHBII +6.6 - +12
TSOKEIIBIN: +12.1mn
JIEKOMTICHCUPOBAHHBIH 7.59 40 +12.1
YaCTUYHO KOMIIEHCUPOBAHHBIN 7.53-7.49 46-50 +12.1
KOMITEHCUPOBaHHBIH 7.45 60 +12.1
HenpixaTenbHblii ankanos:
YMEpEHHBIH +2.5-+46.5
BBIPA)KEHHBII +6.6 - +12
TSOKEIIBIN: +12.1mn
JIEKOMTICHCUPOBAHHBIH 7.59 40 +12.1
YaCTUYHO KOMIIEHCUPOBAHHBIN 7.53-7.49 46-50 +12.1
KOMIIEHCUPOBAaHHBIH 7.45 60 +12.1
JIpIXaTeIbHBIN aIia03:
YMEpPEHHBII 46-50
BBIPKESHHBIN 51-60
TSKEIBIN: 6lu
JEKOMIIEHCUPOBAHHBIN 7.20 7.20 61
YaCTHYHO KOMITCHCHPOBAHHBIH 7.29-7.21 7.29-7.21 61
KOMITEHCUPOBaHHBIH 7.35 7.35 61
JIpIXaTeIbHBIN aIKalio3:
YMEpEHHBIH 34-28
BBIpKEHHBIN 27-20
TSKEJIBIN: 19u
JIEKOMIICHCUPOBAHHBI 7.59 2.3 19
YaCTHYHO KOMITCHCHPOBAHHBII 7.53-7.49 -25--52 19
KOMITEHCUPOBaHHBIH 7.45 -7.5 19




ALNI03 HEJIBIXaTENbHBIN MOXKET ObITh META0OTUYECKUM, BBIJCIUTEIbHBIM U
sKk30reHHbIM. OH xapakTtepusyetcs cHikeHueM HCO3- u Bo3pactanueM aepuimnra
ocHoBaHuit (Becf > - 2,3 MM/n). JlanHbIi BU ariug03a MOXKET OBITH BCIIEACTBUE:
1) BbITecHeHus (TUTpanuu) OukapOoOHaTa  pa3IUYHBIMU  SHIOTEHHBIMU
OpPraHUYEeCKMMH  KUCJIOTaMH, HaNpUMep, KETOKHCIOTaMu Mpu  JuadeTe,
QIKOTOJIM3ME WJIM TOJIOJAHUU, MOJIOYHOM KHUCIOTOW TMpU TUIOKCHH; 2)
ymenbiiennss HCO3- B opranusme (muapesi, GUCTYJIbl KUIIEYHUKA U KETUYHOTO
Ny3bIps, S3BEHHBIM KOJUT, XpPOHMUYECKas IMOYEYHas HEIOCTAaTOYHOCTh, MPUEM
COJIIHOM KHUCJIOTBI U XJIOPHUJA AMMOHHMS ), YTO MPUBOJUT K YMEHBIIEHUIO KATHOHO-
aamonHoro rpaaueHta (Na+ + K +) (CI- + HCO3-) k ypoBHto meHee 12 MM/1 (B
HopMe = 20); 3) MOCTYIUICHMS] HEJIETy4YMX KHCIbIX BEIIEeCTB (OTpaBlICHUE
AK30M€HHBIMU KUCIOTAMM: CAIHLIMIIATAMU, METAHOJIOM, STHJICHIJIMKOJIEM).

[Ipyn pa3BUTHM HENBIXATEIBHOI'O AalMJ103a BKJIIOYAKOTCS KOMIIEHCATOPHBIE
MexaHu3Mbl. CHUiibHAsi KHCIIOTa MPH pPeakluu ¢ OWKapOOHATOM IEPEXOAHUT B
c1a0yIo yroabHYI0 KUCIOTY. YTOJIbHAs KUCIIOTa BO30YKIAET AbIXaTEIbHBINA LIEHTP
U MPOAYKTHI ee aucconmanuu BeiBojsATcs jderkumu (CO2) u noukamu (H20). Tlpu
OTCYTCTBUHU MATOJOTUU CO CTOPOHBI Movek obmas sxkckpenuss H+ u cunrezs HCO3-
MOTYT yBennuuThes B 10 pas.

[Io MHEHHI0O MHOTHX WUCCJenoBaTeNel, NMpu META0OJUYECKOM alu03e
00s13aTeTbHO UMEETCS aHHOHHOE HECOOTBETCTBUE, BOSHUKACT AHMOHHBIM UHTEPBAI
MEX1y KOHIeHTparuel katuoHa Na+ u cymmoii annoHoB Cl-, HCO3-. Ero moxxHo

ONPENEUTh MO (hopMyJIe:

AW = Na+mn — (Cl-ur + HCO3-).

B nopme AW (anumoHHBIi wuHTEpBai) paBeH 1244 wmM/n. Ilpu
HEJIbIXaTEeJIbHOM alluJ103€ (32 UCKIIOUYEHUEM COJSIHOKHUCIOoro) AU yBennunBaercs
BCJICJICTBHE HCIIOJB30BaHUS Oy(PepHBIX CHCTEM KpOBH I HEUTpaIM3aluu

KHCJIBIX POTYKTOB.



[Ipu HEJbIXaTEIbHOM anua03e Pa3BUBAIOTCS CIEAYIOIINE
naTo(pU3UONOTUYECKUE pEaKlUu: YBEIUYEeHHE cojepkaHuss H+ B kieTkax
pa3BUTHE BHYTPUKIECTOYHOTO alMA03a, KOMIEHCATOPHOW T'MIEPBEHTUIISALINH,
noBbIlIeHHOE ynanenne H+ nmoukamu (pu pH < 7,25 peakiust MO4YH CTaHOBUTCSA
KHUCJIOi), yactast pBoTa (ynainenue H+ ¢ xeayIoyHbIM COAEPKUMBIM), CMEILIEHHUE
KPUBOM JIMCCOIMAIMM OKCUT€MOIJIOOMHA BOPABO C OOJIETYEHUEM OTAAayd TKaHSIM
KHCIIOpO/1a, KaTaboIM3M U pachaj KJIETOK, BbIXoJ K+ u3 KIIETOK U MOBBIILIEHUE €T0
B KPOBHU, aKTUBAIUsl CUMIIATO-a/IpEHAIIOBOM CHUCTEMBI U BEIOPOC KATEXOJIAMUHOB C
MOCJIEYIOIIUM HapyluieHueM (QyHKIMHU CepAEYHO-COCYTUCTON CUCTEMBI.

KIIMHMYEeCKH HEIbIXaTeNbHbIM alKI03 MOXKET MPOSBIATHCS HapYIICHHEM
FeMOJIMHAMUKNA M MUKPOLMPKYJALMH, YYalleHUEM [bIXaHUs, THUIEPTEPMUEH,
OJINTYPUEN UM aHypUEH, aIUHAMUECH.

JInarHOCTUKY HENBIXaTEIbHOrO alui03a OCYLIECTBISIIOT HAa OCHOBAaHUHU
JAHHBIX aHaMHe3a, KJIMHUYECKON KapTUHBI U JlabopaTtopHbix uccienoBannii KOC
(BE <-25; AB <19, BB <40, SB <20, pH < 7,35). Yamie Bcero pa3BuBaercs
METAa0OJMYECKUN alU03 BCJIEACTBUE HAKOIUIEHHWS B OpraHU3MeE IMPOAYKTOB
oOmeHa. PaznuuaroT npu 3TOM JIaKTaT aluao3 2-X TUMOB: TUNAa A (KJIACCUYECKHI)
y OOJIbHBIX C MOHMW)XEHHOH nepdy3ueil TKaHel W BhIPaKEHHOW TMIIOKCUEHN U TUMa
B, y OONBHBIX C BBIPaKEHHBIMU META0OJMYECKHUMHU HapYIIEHUAMH (CaXapHbIi
nadeT, HHPEKIMOHHbBIE OOJIE3HH, MMOYEYHO-TIEYCHOUHAs HEIOCTATOYHOCTh U TIP.)
U HEKOTOpPbIX OTpaBJICHUSAX (CaluUMIaTaMHU, HTWICHIJIMKOJIEM, METaHOJIOM,
aHTU(PPU30M U JIp.).

Jlaktar — CHJIBHBIM HOH, IIpyu HOpMaidbHOM pH OH mMOJHOCTHIO
JUCCOLIMMPOBAH, TaK KaK OpPraHu3M OBICTPO €ro MpoAyUUpYyeT W MOrjioumaer. Y
OOJIBHBIX, HAXOSIIUXCS B KPUTUYECKOM COCTOSIHMH, YPOBEHb THIEpiaTaTeMUu
3HAQYUTENBHO BBIIIE, YEM YPOBEHb AlIUA034.

JlaktaT MokeT ObITh TOBBIINIEH (Oonee 2-4 mMM/m), a H+ mHer. Oto0
OOBSICHSIETCSI TeM, UYTO MPU WHTECHCHUBHOW TepamuM K IUIa3Me J00aBiseTcs He
MOJIOYHAsI KHCJIOTA, @ COJIb CUJIbHOM KHUCJIOTBHI: CHJIbHBIM KaTHOH Na+ BMeEcCTe ¢

CHJIbHBIM JIAKTaTHBIM aHUOHOM. JlakTaT HOTpC6JIHeTC}I 1o BIIMAHUEM KICTOYHOI'O



MeTabonu3Ma M ocTaromuiicss moH Hatpusi nosbimaer PCU. Ilpu HOpMambHOM
CUCTEMHOM MeTaboim3Me CYTOYHBIA 000poT Jaktata paBeH 1500-4500 mMMoib.
Bropoit Mexanusm koppekunu PCU n Hopmanuzauuu pH npu runepiaktaTeMuu —
3TO mepeMenieHue cuiapbHoro annona Cl- u3 mia3mbl KpoBU B KiIeTKH. OCHOBHBIM
VMCTOYHHKOM JIAKTaTa SBJSIOTCS JIETKWE, OCOOEHHO MpPH OCTPOM JIETOYHOM
noBpexaeHuu. [lo muennto N.P. Day u coaBt. (1996), runepiakrateMusi mpu
CerncHce BO3HUKAET CKOpPEE BCIIEJCTBUE IMOBBIIMIEHHOTO a’3poOHOro mMeTabonu3ma,
YEeM TKaHEBOW FMITIOKCHM WJIM YTHETCHHS] aKTUBHOCTHU MTUPYBATIECTUAPOTECHA3HI.
[Ipu auarHocTuke anua03a BaKHO ONPENEIUTh MPUUYKHY, CTENEHb TSHKECTH
IIEPBUYHBIX HApPYLIEHUH W KOMIICHCATOPHBIX W3MEHeHuM. KoianuecTBeHHOE
npeoOnaganue  UUGPOBBIX  3HAYEHUM  MEPBUYHBIX  HApYLIICHUW  HaA
KOMIIEHCATOPHBIMU U3MEHEHUSIMU TTO3BOJIAET MpaBuibHO olieHuTh KOC.
WNuTeHncuBHas Tepanusi OOJIBHBIX C HEIbIXaTEIbHBIM alUI030M JOJIKHA
npeaycMaTpuBaTh MaTOT€HETUYECKOEe JieUeHHe OOJIbHOTO, YCTpAaHEHHE MPUYUHBI,
BBI3BaBLIEH Pa3BUTHE alM103a (IPU YCHEIIHOM JIEYEHUU OPTraHUYECKUE KUCIIOTHI
MOCTETNIEHHO METAa0O0JIU3UPYIOTCS U (MJTH) SKCKPETUPYIOTCSI, allM103 UCUE3AET).
Ecoim npuuumHy He yJaeTrcs yCTpaHUTh, TSDKENbIA anua0o3 HYKHO
KOPpPUTHpOBaTh BBeacHUEM ocHoBaHwil: 4,2% wmm 8,4 % pacrtBopa Harpus
rugpokapoonara (B 1 M pactBopa 1 MM ocHoBaHui), uiu jJakTata HaTpus (B 1 mu
11 % pactBopa 1 MM ocHoBanui), i 3,6% pactBopa Tpucamuna, THAM (B 1
mi 3,6% pactBopa conepxurcs 0,3 MM ocHoBanuit). Pacuer 10o3bl ocHOBaHUs

IPOU3BOJAT 1O (hopMyJIe:

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

rae: JIbC - nedurut 6ydepabix cucrem, MM ocHoBaHui; F
— 00beM BHEKJIETOYHOM KHUAKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pazHuiia Mex1y ICTUHHBIM U HOpMaJibHbIM 3HaYeHueM BE.



He cnenyer peduuuT OCHOBaHMN KOPPUTHPOBATH TOJHOCTHIO. Ecmu
NpUYMHA alK03a OMpeesieHa U MOKET ObITh KOHTPOJIHMPYEMa, TO BO BBEICHHUH
OCHOBaHHI HEPEIKO HET HEOOXOIUMOCTH.

Cpox TOZHOCTH HaTpus TruApokapOoHaTa - 1-3 cyTok, a mpu 10OaBICHHUH
cradbmmsaropa (0,3 ma tpwiona b Ha 1 mu rugpokapOoHaTa) OH yBEIUYMBAETCS
no 30 cyr. Hatpuii ruapokapOoHat aeiicTByeT ObicTpo. [Ipu ero mpumeHneHuu
CIeNyeT yYMTHIBaTh yBenmmueHue oOpaszoBanus CO2 wu  HE0OXOAMMOCTH
JOCTAaTOYHOW  BEHTWISIUMU  JIETKHX, a TakK€ BO3MOXHOCTb  Pa3BUTHS
TUIIEPOCMOJISUIBHOTO ~ COCTOSIHMSL € MOCHEAYIOUIMM  Pa3BUTHUEM  CEPJICYHO-
COCYAMCTOU HEAOCTATOYHOCTH.

[Ipn wucnonb3oBaHWM JlaKTaTa HaTpus (JIaKTacoja) MPOUCXOJUT €ro
MeTaboiIM3M B MEYeHU ¢ 00pa30BaHUEM TIUKOIEHA, MO3TOMY MpPU HAPYHICHUSX
(GyHKIIMM TIEYeHH OH MPOTUBOMOKa3aH. Kpome TOro, BO3HMKAET JaKTallUJAEMHUS,
YTO OrPAaHUYMBAET €T0 MPUMEHEHUE TPU TKAHEBON TUIIOKCHH.

TprcamMuH OKa3bIBAET BBIPAKEHHOE JUYPETUUYECKOE NEHCTBUE, BBIAECISIETCS
noukamu. Mcnosib30BaTh €ro MOKHO TOJIBKO MPU COXPAHHOU UX (QYHKIIUH.

AJIKano3 HeAbIXaTEIbHbIM BO3HUKAECT IMPU MOBBIIIEHUHA COOTHOLLICHHS
HCO3-/PaCO2 3a cuer yBemuuenus HCO3-. O moxeT ObITh BeneacTBue: 1)
U30BITOYHOTO BBEJIEHUS Oy(pepHBIX OCHOBAHMM WM TEpeMBaHUs OOJBIIOrO
KOJIMYECTBA [IUTPATHOM KPOBU (LIUTPAT B IEYEHU NPEBPAILAETCA B HATPUS JaKTaT);
2) noBbIIeHUsT 00pa3oBaHMsl OMKApOOHATOB B MOYKAX U KEIYAOUYHO-KUIICYHOM
TPAKTE MM OTHOCUTEJIBHOTO MOBBIIICHUS UX COJEPKAHUS MpHU OOJIBIIUX MOTEPSIX
H+ u xnmopuaoB (HeykpoTumas pBoTa, Auapes); 3) Aepuuura Kanus npu O0NbIIOoN
NOTepU €ro WIM OrpaHUYEHHOrO0 TMOCTYIUIEHUs €ro; 4) IJIUTeIbHOro u
OCCKOHTPOJBLHOTO  BBEACHHS JUYPETUKOB, MPHUBOJALIETO K  YCHJICHHOMY
BBIBEJICHUIO U3 OpraHU3Ma KaJlus U XJIOPUIOB.

[Ipun anKano3e HEJbIXaTEIbHOM BO3HUKAIOT CIEAYIOIINE
naTou3noIornyecKkue u3MeHeHMs: 1) BbIXOA Kalusd U3 KJIETOK U MOCTYIUICHHUE B
Hux H+ ¢ nocienyronmm  pa3sBUTHEM BHYTPUKJIETOYHOIO — anuao3a; 2)

YBCIINYHUBACTCS BBIACICHUA KAJIWA ITIOYKAMU, PA3BUTHUC TUIIOKAJIMCMHUU C



NOCJIEAYIONIMM HapylUIEHUEM pUTMa Cepjlia; 3) TMHOBEHTWISMS; 4) cMellleHue
KPHUBOI JIMCCOLIMAIIMU BJIEBO C 3aTPYJHCHUEM OTIaud KHUCJIOPOJAA TKaHSIM; 3)
pa3BUTHE NapaJOKCATbLHON alluaypHH.

KnuHnueckn anuao3 HEABIXaTENbHBIM  MPOSBISETCS  THUIIOBOJIEMHUEH,
TUIOKATUEMHUEH, TONMypHel, MBIIMIEYHOH C1a00CThIO, MHOIZA BO3HUKAIOT
CyJlIOporu BciencTBue cBsizbiBanusi Ca2+ Oenkamu.

JInarHOCTUKY HEABIXaTEJIbHOTO ajKalio3a OCYIIECTBIISIIOT Ha OCHOBAaHUU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTUHBI U JabopaTopHbIX uccinenoBanuii (BE >
+3,0 mM/n, HCO3- > 25 mM/n. PaCO2 > 46 mm pt. ct. pH > 7.46), BOogHO-
AIEKTPOIUTHOTO OanaHca (TUIOKaIueMHusl, THIIOXJIOPEMUSI ).

NuteHcuBHas Tepanusi OOJbHBIX C HEABIXaTEIbHBIM aJKaJIO30M JIOJHKHA
npeaycMaTpuBaTh: 1) maTOreHeTHYecKoe JiedeHUE OOJIbHOTO, YCTpaHEHHE
MPUYMHBI, BbI3BABLIEH pa3BUTHE ajlKaio3a; 2) YCTPAHEHUE HAPYIICHHM
reMOJIMHAMUKY; 3) KOPPEKLUIO TUIIOKAIIMEMUHU, TUIIOTIOXJIOPEMUH; 4) KOPPEKIHUIO
TSKEJIOr0 JEKOMIIEHCUPOBAHHOIO aJIKai03a C UCMOJb30BAHUEM COJISIHOW KHCIIOTHI
(0,05-0,1 N pacTBOp BBOAST B IIEHTPAIbHBIE BEHbl C MAaKCUMAaJIbHON CKOPOCTHIO
BBeseHus 0,25 MM wiu 2,5 mi - 0,1 N pacTBop / KT Macchl Tejia B 4, HO He OoJiee
100 MM B cytkn) wim 100-150 mi 0,9% pactBopa xjopuga aMMOHHS (B CyTKH
BBOIUTH He Oosiee 250-300 MM H+ ). Moxuo Takke npumeHuTh auakap6 (0,25-
0,5 r gepe3 poT), KOoTophIii crocobcTByeT 3anepxkke CO2 B kpoBu. [l pacuera

UCIIOJIb3YIOT CIIEYIONTYI0 (hOpPMYITY:

M xoppurupyromero pacrsopa = F * macca tena (kr) * ABEecf.

Anmao3 JpIXaTelIbHBIM BO3HUKAaeT TNpu Bo3pactanuu PaCO2 BcnenctBue
HapYyIICHHOW albBEOSIpHON BeHTWIANMU. OH BBI3BIBAET KOMIICHCATOPHOE
MOBBLIIIICHUE BBIPAOOTKM HATpus OukapOOHAaTa B DJPUTPOIUMTAX M KIIETKax
MOYEYHBIX KAHAJbIIEB, yCUIIMBAETCs BblaeaeHue H+ u ximopuaoB noukamu, KpuBas

Aucconranumn CMeIacTCs BIIpaBo € o0eryeHueM OTJa4u KHUCJIOpOJda TKAHAM.



KivHuyeckn nbIxaTenbHbIM alua03 TMPOSIBISETCS CHUXKEHUEM oObema
BCHTWIALIUM, HAPYIICHUEM pPHUTMa JbIXaHUs, YBEIMYECHHEM YJIAapHOTO 0Obema
cepllia, pacliupeHueM MepudepuyecKux COCyAOB, CHIDKEHHEM  OOILero
nepuepruIecKOT0 COMPOTUBIICHUSI COCYIOB, THUIIEPEMHUEH KOXHBIX MOKPOBOB H
CIIM3UCTHIX 000JI0YEK, YUAIICHHUEM ITyJIbCa, MTOBBIICHUEM Win 0e3 n3MeHennii AJl,
MOBBIILIEHUEM BHYTPUYEPEITHOTO JaBJICHUS.

JIMarHOCTHKY JBIXaTeBHOTO alK03a OCYIIECTBISAIOT HAa OCHOBaHUU
JAaHHBIX aHaMHe3a, KIMHUYECKOM KapTHHBI M JTAOOPATOPHBIX HCCIEAOBAHUM
(PaCO2 > 46 mm prt. cT., pH <7, 35, BE koMneHcaTopHO MOKET CHUXKATHCSI HIXKE
-2,3 MM/n).

WuTencuBHas  Tepanusi ~ OOJBHBIX ~ C  JIBIXaTEJIbHBIM  allUJI030M
MpeayCMaTpuBaeT MaTOTCHETHUECKOE JICUCHHE OOJBHOTO, YCTPAaHCHUE MPUYWHEI,
BBI3BABIICH pa3BUTHUE allK03a U PECHUPATOPHYIO MOANEPKKY Hed(h(HEKTUBHOIO
COOCTBEHHOI'O JIbIXaHHUS.

AJKano3 JAbIXaTeIbHbINM (TUIMOKAITHUYECKUN) BO3HUKAET MPU CHUKECHUHU
PaCO2 BcrnenctBue TUNEPBEHTWISIIIMM CIIOHTAHHOM (TpaBMa, TeMoOppardyecKuii
IMIOK, BO30YXJIEHUE, WCTEpHUs, TUMEPTEPMUs, IUIHIEC(PATBHO-KATa00IMIECKHMA
CUHIpPOM, TIpH CcTpaxe OosbHOTO, OO0yM) W uckyccrBenHoud (MBJI B pexume
TUNIEPBEHTUIISIIINM ).

[Ipu ankano3e ABIXaTEIHHOM KOMIIEHCATOPHO YMEHBIIACTCS TUCCOIHAITUS
OKCUTEMOTJIOOWHA, BO3PAacTaeT BBHIJCIICHHE MOYKAMH W30BITOYHOTO KOJIMYECTBA
OukapOoHaTa, CHIKaeTcsl peabcopOuus u oopazoBanue HCO3- B spuTporurax u B
KJIETKaX MOYECYHBIX KAaHAJIBIICB.

['mmokanmHUsT BBI3BIBACT BA30KOHCTPUKIIUIO TEpU(DEPUIECKUX COCYIOB,
COCYJOB MO3ra W YMEHBUIEHHE MO3TOBOTO KpPOBOTOKA, CMENICHHWEM KpUBOU
AUCCOLMAIMM OKCUTeMOTJIOOMHA BJIEBO C YXYIIIEHHEM OTIJaud KHCIOpPOJaa
TKaHSIM, CHIDKAeT BHyTpHUepenHoe naBieHune, ymeHbimaeT MOK u BbI3bIBacT
TUIIOTEH3HIO.

NuteHcuBHas TCparunsi OOIBHBIX C AbIXaTCJIbHbIM AJIKaJIO30M

npeayCcMaTpmuBacT MMaTOrcHCTHICCKOC JICUCHHUC 6OHLHOFO, YCTPpaHCHHUC IIPUYNHBIL,



BBI3BaBLIEH Pa3BUTHE AJIKAJI03a U PECIIUPATOPHYIO KOPPEKLUIO THITEPBEHTUIISILIUN

(mepeBop 6oabHOTO pu MIBJI B pexxuM HOPMOBEHTHIISIITUN ).
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