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BBE/JIEHHUE

Kucnorno-ocnoBunoe cocrosinue (KOC) kpoBH U Jpyrux OHOJIOTHYECKUX
KUIKOCTEH - OAMH M3 BaXHBIX KOMIIOHEHTOB TI'OMEOCTa3a OpraHu3ma,
XapaKTEPHU3YIOIINICSA KOHIIEHTpaluel BOJAOPOIHBIX HOHOB [H+], KoTOpas 3aBucAT
OT COOTHOIIEHUS MEXJY BOJOPOAHBIMH W THIPOKCUIBHBIMH HOHAM, MEXIY
KUCJIOTaMU UM OCHOBaHUsAMU. OHO omnpenenseT CTa0WIbHOCTh MPOTEKAHUS
OCHOBHBIX  ()M3HMOJOTMYECKUX  TpoueccoB B opranusMe.  OCHOBHBIE
OMOXMMHUYECKHUE PEAKIMU B KIETKaX U B UX OKPY)KEHUHM JOCTHTalOT MaKCUMyma
IIPU OIPEACIICHHBIX 3HAYCHUSAX aKTUBHOM peakuuu cpenbl. KoHuneHTpanus noHa
H+ [H+] moanep:kuBaeTcs B oueHb y3koM auamna3one (36-43 uMoib/i, B cpenHeM
40 aMoas/a nmm 0,00004 mmosne H+/m). Ilpu Beixoge 3a mpenensl Hke 10 u
Bbiie 100 HMosb/1 MpoUCXOauT HEoOpaTuMas JeHaTypalus OEIKOBBIX CTPYKTYP
depmenToB. BHyTpukieTouHas KoHueHTpauus [H+] B 4 pa3za Bblime
BHEKJIETOUHOW. KOHIEHTpanuio BOAOPOIHBIX MOHOB Xapakrepuszyer pH kposw,

KOTOpBIN Kosiebercs B mpeaenax 7,35-7,45.



1. MEXAHU3MBI ITOAJAEP)KAHNA KOC

B mpouecce merabonmzma oOpa3yloTcs KUCIblEe TPOIYKTHI: 1) yerydne —
CO2 oxomno 15000 mmoms/cyT (0,13 mmonb/kr * mun-1); 2) Heneryune - H+ okono
30-80 mmonb (1 mmonb/kr* cyr-1); 3) MojouHas W THUpPOBUHOrpaaHas (Mpu
OKHUCJICHUH YTJIEBOJOB), cepHasi, ¢hochopHas, MOUYeBasi KUCIOTbI, aMUHOKHUCIOTHI
(mpu okuciaeHun OENKOB), -OKcMMacisHas, alleTOyKCYCHas, >KUPHBIC KHUCIOTHI,
KETOKHUCJIOTHI (IIPU OKUCIIEHUN KHUPOB).

JIns cBoeM 3ammThl OT HUX KU noanepxkanus nocrosHersa KOC, oprannsm
UCITIOJIB3YET CHUCTEMBI OBICTPOTO pearupoBaHusi — Oy(epHbIe CUCTEMBI U CUCTEMBI
MEIJICHHOTO pearupoBaHusi - (PU3MOJIOTMYECKUE CHCTEMbI, CBS3aHHbBIE C
JIC3UHTOKCUKAIIMEH TMPOMEXKYTOYHBIX W BBIICICHHEM KOHEYHBIX MPOIAYKTOB
oOMeHa.

OcHoBHbIMU Oy(QEepHBIMH CUCTEMAMH KPOBH SIBIISAIOTCA: 1) reMorioOuHOBast
— KHb / HHb (35-76% Oydepnoit emkocth); 2) kapoonarnas — NaHCO3 / H2CO3
(13-35% Oydepnoit emxocTr); 3) 6enkoBas — Boeiaok / Hoemoxk (7-10% Oydepnoit
emkocTH); 4) hocdarnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMkocTH).

OHu mpencTaBieHbl B BHUAE CJIa0OW KUCIOTHI M COJBbKO 3TOH KHCIIOTHI.
OcHOBHBIMH Oy(QepHBIMU CHUCTEMaMHU SIBJISIOTCA: B KJIETKax — OelKoBas U
dbocdarHasi, BO BHEKJIETOYHOM MPOCTPAHCTBE — KapOoHaTHas. ['emorioOuHOBas
OydepHas cucremMa axkTUBHA Kak B KIETOYHOM, TaK U BO BHEKJIETOYHOM
MIPOCTPAHCTBE.

BbydepHbie cucteMbl KpoBH, MpeACTaBisis Toiabko 1/5 oOmelt OydepHoit
€MKOCTH OpraHums3Mma, Ipu jguctpecce He woryT mnoxaaepxkuBate KOC Ha
HOpMaiabHOM ypoBHe. [loaToMy mpu wucTOUmIeHUH Oy(QEepHBIX CHCTEM s
nopnepxkanuss KOC HaunmHAIOT aKkTUBU3HUPOBATHCS (DU3HOIOTHUECKHE CHUCTEMBbI
MEJIJIEHHOTO pearupoBaHus: 1) nerkue (yaaneHue unu 3aaepxkka CO2); 2) nmouku
(Bergenenne H+ wnm HCO3- |, peabcopoimss HCO3-); 3) nedyens (HeWTpamuzamus

okuciieHueM); 4) xernynouno-kumrednsidi Tpakt — JKKT (Beigenenue H+, HCO3-)

U 1p.



B wucropuueckom acnekre oueHky KOC ocymecTBisuid  pa3inyHbIMH
crnocobaMy B 3aBUCUMOCTH OT MPUMEHSEMbBIX TEXHHUECKHUX CPEICTB, TEXHOJIOTUI
1 KOHIIETIIINH.

CHauana ee mpoBOJWIM C MOMOLIbIO ypaBHeHHs ['ennepcona-I'eccenpbaxa

(Henderson-Hasselbalch):

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

rae: logKa - jgorapudm KOHCTaHTBHI AUCCOLMAIMKA YTOJIHHOM KHUCIIOTHI TIPH
380C.

3arem garckuii  yuenwsld O. 3wuraapa-Axaepcon (Sigaard-Andersen)
chopmynaupoBall onepaTuBHbI MeToa KoHTpoJsi KOC nupkynupyromnieil KpoBu Ha
OCHOBaHMHM onpeneneHuss pH B mpo0ax KpoBH, HACHIIIEHHBIX IBYMS KHCIOPOIHO-
YTIEKUCIBIMU cMecsaMu (00biuHO ¢ KoHImeHTpanueir CO2 okono 4% u 8%) u
aKTyanbHOro 3HaueHus: pH nanHoro o0pasiua KpoBH.

K xonmy 50-x rojoB TNpOIIEAIIEr0 CTOJETHUA TJlaBa IEHTpaJIbHON
oonpHuyHOM nabopatopun B Komenrarene Ilom Actpyn (Paul Astrup) BBen B
npakTuKy ObicTpoaeiicTBytone pH-metpsl (upmbl Radiometer, momyuuBiine
HazBaHue Astrup MicroEguipment (mukpomeron Actpymna). OnpenenuB Tpu
BenuuuHbl pH B 01HOI npobOe u mocTpouB rpaduk Ha crelMabHOM HOMOTpaMMe
3uraapaa-AHaepceHa, MOXHO TMOJYYUTh HWCTUHHYIO KOHIEHTPALMIO aHHOHA
ruapokapoonara (AB) B mimasme KpOBH M TPOW3BOIHBIC IMOKA3ATEIH: CYMMY
Oydepnrix ocHoBanuii (BB), wu30eitox ocHoBanuii (BE), cranmapTHbIit
oukapoonar (SB).

B 1954 r. amepukanckuii puznonor Puuapn Cuoy (R. Snow) cooOmun o
CO3JIJaHUM TOJIApOorpaduyeckoro sjiekTpoaa it npsmoro wusmepenus PCO?2,
KOTOPBIA OBLT YCOBEPIIEHCTBOBAH B 1958 T. aMepHKaHCKMM aHECTE3UOJIOTOM U
umwkenepoM JIxonom Ceepunrxaycom (J. Severinghause). O. 3uraapa-AHnepcex

paszpaboTan Ipyryi JWHEWHYI0O HOMOTPaMMYy, C IOMOIIBIO KOTOPOM, TPOBEIS



npsimoe omnpenenenne pH u PCO2, moxnHo onpenenutsh mnokaszarenun KOC. B
JANbHENIIEM, HCHOJb3Ysd KOMIBIOTEPHYIO TEXHUKY, MOXHO OBUIO IOJY4YUTh
nokazarenu KOC, UCKITIIOUYMB HE TOJIBKO AKBHJIMOPUPOBAHUE KPOBHU ATAJTOHHBIMU
ra30BbIMU CMECSMH, HO © HOMOTPAMMBI.

B 1956 r. amepukanckuit 6uoxumuk u ¢uzuonor JI.C. Knapk (L. Clark)
paspabortan mnossgporpaduueckuii snekrpon ans onpeneneHuss PO2. K 1960 r.
MOSIBIJIMCH TIEPBBIE MPUOOPHI 7Sl KIMHUYECKOTO MOHHUTOPHHTA Ta30B KPOBH U
KOC.

B 70-e Toapl BHEApPEHBI B NPAKTUKY ONTOIHBIE TEXHOJOIMH U3MEPEHUS U
peructpauuu pH, PCO2 u PO2. Bpicokasi TOYHOCTb M3MEPEHHS] U HEOOJIbLION
JUaMeTp JaTyuKa II03BOJIsIa BBOAUTH €r0 B COCYAUCTOE PYCIO M IIOIYy4YaTh
HernpepbiBHYI0 nH(popManuo o KOC.

B navane 80-x romgoB Ilutrep Crroapt (P.A. Stewart) omy0iukoBasl HOBYIO
koHuenmuio KOC ¢ wuznoxenueM (PU3MKO-XMMHUYECKOTO IMOAXOJa K €ro
¢usnonoruu. OHA NPEANOYTUTENIbHA B COBPEMEHHOW KIMHUYECKOW (PU3HOJIOTHUH,
TaK Kak HU U30bITOK OCHOBAHMM, HM KOHIICHTpaIMs OnKapOoHaTa B Mmiia3Me KpOBH,
B TOM 4YHCJI€ U CTaHJAPTHOTO, HE BCErJa MOTYT OOBSACHUTH NMPUPOJY HApyLIEHUI
KOC y 6onpnoro. Konnenmus CTroapTa MO3BOJSET BBISBUTh MPUYUHBI MHOTHX
pacctpoiictB KOC u Gojiee paniioHAIBHO TOJOUTH K MX ycTpaHeHHuto. CorjaacHo
ATOM KOHIIEMIMH, BCE BOJHBIE PACTBOPHI B OpPraHM3ME YEJIOBEKa MPEACTABIISIIOT
co0oit Heucromaembli ucrounuk H+. B »stux pactBopax [H+] ompenensiercs
nuccoruanuern Boabl Ha H+ u OH- wuoHbl. [JaHHBIM Tpolecc MPOUCXOIUT B
COOTBETCTBUH C 3aKOHAMHU (PU3MUECKON XUMHUU: AIEKTPOHEUTPAIBHOCTHIO (CyMMa
BCEX IIOJIOXKUTENIbHO 3apsSKEHHBIX HOHOB paBHA CyMME€ OTpPHULATEIBHO
3apSKEHHBIX HMOHOB) M COXPAHEHUIO MacC (KOJMYECTBO BELIECTBA B JAHHOM
pacTBOpE OCTAETCs MOCTOSIHHBIM, €CJIM OHO He 0OABIISIETCS UIIM TPOU3BOAUTCS, HE
yAAIAETCS UK Pa3pyLIaeTcs).

B HOpMme B mia3zme cyliecTByeT paBHOBecue Mexay katnoHamu (Na+, K+,
Cat+, Mg++) u anmonamu (Cl -, HCO3-, Genku, ocrarouHbie aHUOHBI). OHO

paBHO 153 mMmonb/n u mpeactaBieHo B auarpamme [amOma. [lpu uctomeHuu



OukapOoHaTHBIX Oy(epHbIX OCHOBaHMN HMX MECTO 3aHMMAIOT OPTAHHYECKHE
KHUCJIOTHI, B PE3yJIbTaTE YEr0 CO3JAETCS HECOOTBETCTBUE MEXKAY KOHIICHTpaluen
Na+ u cymmoit HCO3- u Cl-. [losiBnsiercs Tak Ha3bIBa€Mbld aHUOHHBIA WHTEPBA
(A). B HOpM™ME OH cocTaBisieT 12.4 MMOITB/II.

Cymnocts noaxoaa CTroapTa 3aKJII04aeTcs B TOM, UTO B IJIa3ME BEIMYMHA
KOHIIEHTpaluu uoHOB Bojopoaa (dopmupoBanue KOC) 3aBucur ot 3-X
nepeMeHHbIX BeauuuH: a) PCU -pa3Hulibl KOHIEHTPAIUA CUIIBHBIX HOHOB (MEXITY
cymmoit koHnentpaiuu Na+, K+, Ca++, Mg++ ¢ ognoit croponsl, u Cl- + nakrar,
c npyroii); 6) PaCO2; B) AoOuy — 0o011eil KOHIIEHTpalud HEIUCCOIUUPOBAHHBIX
(AH+). u nuccounnpoBaHHbIX (A-) c1abbIX KUCIOT.

Conepxxanune H+ u HCO3- MensieTcs uillb TPYU U3BMEHEHUHU OJTHOTO U3 ATHUX
Tpex nokaszarenei. [loaToMy Jisi TOro 4ToObl y3HATh, KAK OPraHU3M PEryIupyeT
pH, HE0OX01MMO TIPE/ICTaBIIATh, YeM OOYCIIOBIICH UX CJIBHT.

Hampumep, y G0JIbHOTO €O CTEHO30M NPUBPATHHKA BCIEIACTBUE MOTEPU C
KETyIOYHbIM  cofiepkuMbIM  cojisiHoM  kucinoTel  (HCI)  pasBuBaercs
TUTMOXJIOPEMUYECKUNA  META0OMMYECKUN  alkajlo3 HWHOTJa C  BBIPAKEHHOU
KJIMHUYECKOM cumnrToMatukon. YBemnuenue PCHM  mpoucxoauT BcliencTBue
MOTepU TaKOro cCuibHOro aHwoHa kak Cl-, 6e3 3HaUMMOW MOTEpU CHUILHOTO
katuoHa. Korma wmoH Bomopoma tepsercs kak Bojga (HOH), a me kak HCI-,
n3menenni B PCU nHe Oyzaer, u mostomy He u3MeHuThcs [H+]. s xoppekiuu
ajKajgo3a MPEeANOYTUTEILHO BBEJICHHE XJIOPUCTO-BOJOPOJHOW KHUCJIOTHI B
pactBope. Ha ¢one ankanosza 00ybIIOe KOJUYECTBO Kajus MEPEXOIUT B KIIETKH,
OCTaBysIsi 3HauuTeNbHYH0 dacth Cl- B miasmMe KpoBH, 4YTO TPUBOAUT K
3HaunTeNbHOMY cHIbKeHHto PCU. PactBop Punrep-nakrarta 0osiee Gpu3noIOTHYECH,

yeM 0,9% NaCl, tak kak PCU ux cooTBeTCTBEHHO paBHBI 28 1 () MIKB/JI.



2. METOJUKA 3ABOPA KPOBU JISA UCCIIEJOBAHHA KOC U
XAPAKTEPU3VYIOIIUE EI'O ITOKA3ATEJIN

KpoBb nomkHa 3a0UpathCsi U3 apTepUu MPHU OLIEHKE ra3000MeHa B JIETKUX U
JOTIOJTHUTENBHO M3 BEHBI - B Cllydyae HAJIWYUs HAPYIICHUS TPaHCIOpTa ra3oB
KpOBbIO W (WJIM) TKaHEBOro razoobmena. Mria um mmpui s 3abopa KpoBHU
JOJDKHBI OBITh TENAPUHU3UPOBAHBI, HE TOJDKHO OBITh KOHTAKTa KPOBHU C BO3IYXOM.
KpoBb 10KHBI HCCIeI0BaTh Cpas3y ke nocie 3adopa. Eciu 370 HEBO3MOXKHO, OHA
JIOJKHA TOMEILIAThCS B JIEASHYIO BOJY M HCCIEAOBAaTh €€ HYXHO HE IO03KEe, YeM
yepe3 30 MuH.

JUtst ouenkn KOC garmie Bcero ncnosb3yroT CIEeAYIOIUe T0Ka3aTelu:

pH - 310 0oOpaTHbBIil necATHYHBIN JOorapuM KOHUEHTPALMH BOJOPOJHBIX
MOHOB. OTOT MOKa3aTelb W3MEHSAETCS IpPU HAIWYUU JIEKOMIIEHCUPOBAHHBIX
HapymieHnid KOC u MOXeT CBUIETEIbCTBOBATh TOJBKO O CIABHIAaX B CTOPOHY
anuuo3a uim ankano3a. B Hopme pHa Haxomurtcs B mpenenax 7,35-7,45; pHv -
7,32-7,42; pH BHyTpukierounbii = 6,8-7,0. I'panunsl konebanmii pHa,
COBMECTHMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bITOK Wiu ACPHUIIUT OCHOBAaHHWM, T.. PACYCTHOE KOJIUYECTBO
mMoitb HCO3-, koTopoe HEOOXOJIMMO BBECTH B KaXKIBIM JIUTP BHEKIECTOUHOMN
JKUJIKOCTH WJIA BBITECHUTHh W3 Hee Kuciotol i HopMmanmuzauuu KOC. Otot
koMrioHeHT KOC cBuzaerenscTByeT 0 HeapixarenabHblx HapymeHusix KOC wm o
KOMIICHCATOPHBIX M3MEHEHMSIX €ro IMpHU JbIXaTeJbHBIX paccTpoilcTBax. B Hopme
BEecf ==+ 2,3 MmM/n. [Ipenens konebaHuit, COBMECTUMBIE C KU3HbIO, = 1 SMM/1.

PaCO2 (PvCO2) - ppixarenbhblii koMnoHeHT KOC, cBUAETENBbCTBYET O
neixatenbHbIX HapymeHusx KOC umm o0 KOMIIEHCATOPHBIX HM3MEHEHHUSX 3TOro
MOKa3aTelsi MpU HEAbIXaTeNbHBIX paccTpolcTBax. B HOpMe 3TOT mokaszaTeiab B
apTepualibHOM KpoBU coctaBisier 35-45 mm pr. cr. (4,7-6,0 «klla), mpu
COBMECTHMBIX C JKHM3HbIO Koiebanusmu oT 10 mo 150 mm prt. cT. (1,3 - 20,3 klIa).
VYMmenbiienne PaCO2 menee 35 MM pT. CT. CBUAETENBCTBYET O TMIIOKAITHUU

BCICACTBUC THUIICPBCHTUIIALIKMH, KOTOpas MPHUBOAUT K AbIXAaTCIbHOMY aJIKaJIO3y.



VYBennuenue PaCO2 Boimie 45 MM pT. CT. HaOMIOAAETCA MPU THIIOBEHTUIISIIINH,
TUTIEPKAITHUS TPUBOJINT K JIBIXaTEIILHOMY arliI03y.

BB — xoHueHTpaius ocHoBaHUN Bcex Oy(epHBIX cucTeM KpOBH (B HOpME —
40-60 MmM/m).

SB — crangapTHBIN OMKapOOHAT — KOHILICHTPAIIMS aHWOHA TUapoKapOoHarTa B
miazmMe kpoBu npu 100% HachlieHMM TeMOrjioOnHa JaHHOM MpoObl KPOBU
Kkucioponom, remrnepatrype ee 380C u Hanpspkennn CO2 B Hert 40 Mum pT. cT. (5.32
kPa). OrtoT mokazatenp mo3BosseT AUQGEepEeHIMPOBATh JbIXaTEIbHBIE U
HeJpIXaTeabHbIe paccTpoiicTBa. OH B HOpMe paBeH 20-27 (cpean. 24) MM/

AB — uctunnsie 6ukapOoHatsl, cogepkanue HCO3- B ma3zme kposu (19-23
MM/1).

TCO2 — ob6mras yraekuciora kposu (10,5-13,0 MM/m).

B mnactosimee Bpemsa, ucxoas u3 koHuenuuu KOC Crrooapra u umes
COBPEMEHHBIEC Ta30aHAIM3ATOPHI, AJisi 00Jee TOYHOTO OINPECICHUS MPUUYUHBI U
NaToreHe3a HapylUIeHUH Leaecoo0pa3Ho Hapsay € KIMHUYECKUMHU JaHHBIMHU
onpenenars creneHb n3menenuss PCU, PaCO2 u Ao6m.

PCH y 3m0poBeix mroaei coctapisieT 40-42 MMOJIB/JI U €€ MOXHO Y3HaTh
npu ynpomeHHoM pacdere: PCU= [Na+] - [Cl-]. CHmxenne 1o 30 MMOIIB/1
CBUJIETENBCTBYET O Pa3BUTHM HEABIXATEJIBHOIO alKu103a, a yBenudenue oonee 50
MMOJIb/JT — O HEJBIXATEeJIbHOM CJBHUI€ B CTOPOHY ajikajo3a. CylecTByeT crporas
koppensiuusa mexny PCU n BE B xpoBu nartuentoB OPUT.

KonrenTpanus 1uccoMupoBaHHBIX CIa0bIX KUCIOT (A-), MpeICTaBICHHBIX
B TUTa3Me KpoBU ee Oenkamu u pocharamu, mensercs ¢ uzamenenuem PCU, PCO2

1 AoOrr.

3. HAPYIIEHUA KOC, X ITPOPUNTTAKTUKA U KOPPEKLIU A

Pasznuyaror aBa Buga Hapymenuid KOC (tabin.l): HenpixaTenbHble (amuao3
WIM alKajo3 — I[ATOJOTMYECKOE COCTOSSHUE IPU  KOTOPOM  IEPBUYHO

YBCIIMYNBACTCSA I[e(i)I/II_[I/IT WJIA U30BITOK OCHOBaHHﬁ, 4TO IPUBOJIHUT K U3MCHCHUIO



noka3arenst BEecf u pH B cropony anuneMun uinu ajakajieMHH) U JbIXaTelbHbIE
(aumMmo3 WM ajKajio3 ¢ NEPBUYHBIM yBelndeHueM Wi cHukenueM PaCO2). Ipu
nuarHoctuke HapymeHuid KOC HeoO0XoauMo OIEHUBAaTh CTENEHb TKECTU
pPacCTPOMCTB U KOMIIEHCATOPHBIX U3MEHEHHIA.

Moryt ObITh Ooiiee cioxknble HapymeHuss KOC: opHoHanpaBieHHBIE
(IpIXaTeNbHbI U HEJbIXaTeIbHBIM alM03 WM ajJKajio3) U pa3HOHAIpPABJICHHBIE,
IPOTHUBOIIOJIOXKHBIE  (IBIXaTEJbHBIA  alUWJ03 W  HEIbIXAaTEJIbHBIA  aJKajos,
JIbIXaTENbHBIM alKallo3 M HEJbIXAaTENbHBIM anuao3). B MX QuarHocTuke BaKHOE
3HAQYEHUE MMEIOT 3HAHWE aHAMHE3a M CYIIHOCTH MaTOJIOTHYECKOIrO IMpouecca,
KIMHHKA 3a0oneBaHmss B comocTaBieHmu ¢ gaaaeiMa  KOC, BogHO-
3JIEKTPOJIMTHOTO OOMEHA U TIOKa3aTeNIsIMU ra3000MeHa.

[Ipodunaktuka nHapymenuidi KOC Bo BpeMsi aHeCTe3MM U WHTEHCUBHOMU
TEpanuyd  OCYLIECTBIIICTCA MOJJCPKAHUEM  aJIEKBaTHOIO  KPOBOOOpaIleHUs
(oOmiero ¥ MHUKPOLMPKYJSLHUMA) W BEHTWISIUU  JIETKUX B  pEXKUME
HopmoBeHtwisinuu (FetCO2 = 4,9 — 6,4 00%), obecrieueHreM J0CTaATOUHOMU
okcureHaru  (Sa02 = 94-100 006%), mpeaynpexaeHueM HapylIeHUN
MeTabom3ma.

WNurencuBHas Tepanusi OonbHBIX ¢ HapymiennemM KOC noipkHa, mpexie
BCEro, TMpeayCcMaTpuBaTh YyCTpaHeHUE (GYHKIMOHAJIBHBIX W METa0OJINYECKUX
paccTpOMCTB  Kak  MPOSIBIEHUHA  OCHOBHOrO  3a00JIeBaHUS, yCTPAaHEHHUE
KPUTUYECKOTO cocTosiHuA. [Ipu oTcyTcTBUU d(pderTa U TIKENBIX HAPYIICHUSX,

npoBoautcst koppekuus KOC.



Tabauna 1

Xapakrep Hapymenuii KOC

Hapymenus KOC IToxazatenn KOC

pH PaCO2 BEecf
HenpixateabHbIN anyno3:
YMEpEHHBIN -25--52
BEIpaKEHHBIN -5.3--75
TSDKEBIH: -7.6u<
JeKOMIICHCHPOBAaHHBIT 7.20 40 -7.6
YaCTUYHO KOMIICHCHPOBAHHEII 7.21-7.29 34-28 -7.6
KOMITEHCHPOBAHHbIH 7.35 20 -7.6
HenpixaTenbHblil ankanos:
YMEpEHHBIH +2.5-+46.5
BEIpaKCHHBIN +6.6 - +12
TSKEIBIN: +12.1u>
JEKOMITCHCHPOBaHHBIT 7.59 40 +12.1
YaCTHYHO KOMIICHCUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITEHCHPOBAHHBIH 7.45 60 +12.1
HenpixaTensHelii ankanos:
YMEpEHHBIH +2.5-+46.5
BBIpAKEHHBIN +6.6 - +12
TSKEIIBIN: +12.1u>
JIEKOMIIEHCUPOBAHHBII 7.59 40 +12.1
YaCTHYHO KOMIICHCUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITEHCHPOBAHHbIH 7.45 60 +12.1
JlpIxaTeIbHBIA alug03:
YMEpEHHBIH 46-50
BBIPAKEHHBIN 51-60
TSKEJIbIN: 61 u>
JIEKOMIICHCHUPOBAHHBIN 7.20 7.20 61
YaCTHYHO KOMITEHCUPOBAHHBIH 7.29-7.21 7.29-7.21 61
KOMITEHCHPOBAHHbIH 7.35 7.35 61
JlbIxarenbHbIN anKanos:
YMEpEHHBIN 34-28
BBIPAKEHHBIN 27-20
TSDKEJIbIN: 19u<
JCKOMITCHCHPOBAHHBIN 7.59 -2.3 19
YaCTUYHO KOMIICHCHPOBAHHBIH 7.53-7.49 -25--52 19
KOMITEHCUPOBaHHBII 7.45 -7.5 19




A1u03 HeBIXaTENbHBIN MOXET ObITh META0OIUYECKUM, BBIJICIUTEIbHBIM U
sk3oreHHbIM. OH xapaktepusyetcs cHikenueM HCO3- u Bo3pactanueM aeuimra
ocHoBaHuii (Becf > - 2,3 MM/n). [laHHBIN BUJ ali103a MOXKET OBITh BCIIC/ICTBHE:
1) BblTecHeHusa (TuTpanuu) OukapOOHaTa  pPA3NMYHBIMU  SHIAOTE€HHBIMHU
OPraHMYECKUMHU  KUCJIOTaMH, HalpuMep, KETOKUCIOTaMu Ipu  auadere,
QJIKOTOJIM3ME WM TOJIOAAHMM, MOJIOYHOM KHCJIOTOM MpU THUIOKCHH; 2)
ymenblienuss HCO3- B opranusme (nuapesi, GUCTYIbl KUIIEYHUKA U KEITYHOTO
Ny3bIpsi, A3BEHHBIH KOJIUT, XPOHHUYECKas IOuYeyHash HEJOCTaTOYHOCTh, MpPUEM
COJISTHOM KUCJIOTHI M XJIOpUa aMMOHHS ), YTO MPUBOANUT K YMEHBIICHUIO KATHOHO-
annonHoro rpaauenta [(Na+ + K +) _ (Cl- + HCO3-)] x ypoBHio MeHee 12 MM/n
(8 mopme = 20); 3) MOCTYIUICHUSI HENETy4YMX KHUCIBIX BEIIECTB (OTpaBJICHUE
HK30T€HHBIMHU KUCJIOTaMU: CATMIUIATaMU, METAHOJIOM, 3TUJICHIJIUKOJIEM).

[Ipu pa3BuUTHHM HEIBIXATENHLHOTO AalK03a BKIIOYAIOTCS KOMIICHCATOPHBIC
MexaHu3Mmbl. CuUibHas KHCJIOTa TPHU PEakiuu ¢ OMKapOOHATOM TEpPEXOIUT B
cl1a0y10 YyrojibHYI0 KHCIIOTY. YTOJbHAsI KUCI0Ta BO30YKIAeT AbIXaTEIbHBINA LIEHTP
U MPOAYKTHI ee Arccounannu BeiBoasTes derkumu (CO2) u nmoukamu (H20). [lpu
OTCYTCTBHUU MATOJIOTHU CO CTOPOHBI Movek obmas sxckperus H+ u cunres HCO3-
MOTyT yBennuuThes B 10 pas.

[lo MHEHHIO MHOTHX WUCCIeNOoBaTeNel, NpU METabOIMYECKOM aIlua03e
00s513aTeIbHO UMEETCS] aHUOHHOE HECOOTBETCTBHUE, BOZHUKAET aHMOHHBIN MHTEpBa
MeXx Iy KoHIlleHTpauuen katnona Na+ u cymmoit annonos Cl-, HCOS-. Ero MoxHO

onpenenuTh o popmyie:

AU = Na-+mi — (Cl-rut + HCO3-).

B nHopmMe AWM (aHuoHHBIM wuHTepBan) paseH 1244 wmM/n. llpu
HEABIXATEIbHOM allUJ03€ (3a UCKIOYEHHEM COJISIHOKHCIOoro) AW yBenuumBaercs
BCJIEICTBUE HCIOJB30BaHUs Oy(epHBIX CHCTEM KpOBU MJii HEWTpaau3aluu

KHCJIBIX IIPOAYKTOB.



[Tpu HEJIbIXaTEJIbHOM anuao03e pa3BUBAIOTCS CIEAYIOIINE
naTo(pU3NOJOTHUECKHE pPEaKIUu: yBeJIuueHue coiepxkanus H+ B kietkax u
pa3BUTHE BHYTPUKIECTOYHOTO alK103a, KOMIICHCATOPHOW THIEPBEHTUJISLINH,
noBellIeHHOE ynanenue H+ moukamu (mpu pH < 7,25 peakuns MOYM CTaHOBHUTCS
KHCIIOH), yactas pBoTa (ynaieHue H+ ¢ jkemymoyHbIM COJIEP)KUMBIM), CMEILIEHUE
KPUBOM JTHCCOIMAIMM OKCUTE€MOIJIOOMHA BMPaBO C OOJErYeHUEeM OTJayd TKaHSIM
KHUCTIOPO/1a, KaTaboIM3M U pacnaj KJIEeTOK, Bbixo K+ U3 KJIeTOK U MOBBIIIEHUE €T0
B KPOBH, aKTHBAIlMs CUMIIATO-aIPEHATIOBOM CUCTEMBI U BHIOPOC KaT€XOJIAMHHOB C
NOCJIEYIONIUM HapyleHueM (QyHKIHH CepAEYHO-COCYIUCTON CUCTEMBI.

KimHuueckn HeAbIXaTeNnbHBIA alua03 MOXKET HPOSBIATHCS HapyIICHUEM
reMOJAMHAMUKUA M MHUKPOUMPKYJISLUHUH, YYallleHUEM JbIXaHUs, THUIEPTEPMUEH,
OJINTYPUEN WM aHYypHUEH, aIUHAMUECH.

JIMarHOCTUKY HEIBIXaTEIbHOTO alli103a OCYILIECTBISIIOT HAa OCHOBaHUU
JTAHHBIX aHAMHE3a, KIMHUYECKON KapTUHBI U JlabopaTopHbix uccienoBanuit KOC
(BE <-2,5; AB <19, BB <40, SB < 20, pH < 7,35). Yamie Bcero pa3BuBaeTcs
METa0OJMYECKU aIM03 BCIEICTBUE HAKOIUIEHHWS B OpraHU3ME IMPOIYKTOB
oOMmeHa. PaznuuaroT mpu 3TOM JaKTaT alua03 2-X TUMOB: ThHa A (KJIaCCUYECKUI)
y OOJIbHBIX C MOHUXEHHOU Tepdy3ueil TKaHeW W BHIPAKEHHON TUIIOKCHEW U TUIa
B, y OOJBHBIX C BBIpRXCHHBIMH META0OJMYECKUMU HAPYIICHUSIMU (CaxapHbIN
nuaber, UHPEKIIMOHHBIE 00JIe3HU, MTOYEUHO-TICUCHOUHAs] HEJOCTAaTOYHOCTh U TIp.)
U HEKOTOPBIX OTPABJICHUSAX (CaluIUIaTaMH, STHICHIJIMKOJIEM, METaHOJOM,
aHTUGPU30OM U 1Ip.).

Jlaktar — CWIBHBIM HOH, IpU HOpMaibHOM pH OH IOJIHOCTHIO
JUCCOLIMMPOBAH, TaK KaK OpPraHu3M OBICTPO €ro MpOoIyLHpYeT U MOrjomaer. Y
OOJBHBIX, HaXOASAIMIMXCS B KPUTUYECKOM COCTOSIHUU, YPOBEHb THUIIEpIaTaTeMHUH
3HAUYUTENIBHO BBIIIE, YEM YPOBEHD alM103a.

JlaktaT MokeT ObITh mOBbINIEH (Oojee 2-4 MM/m), a [H+] nHer. D10
OOBSICHSIETCSI T€M, YTO MPH HHTEHCHBHON Tepanuu K IJjia3Me J0OaBIseTCs He
MOJIOYHASI KHUCJIOTA, & COJb CUJIbHOW KHUCJIOTBI: CWIbHBIM KaTMOH Na+ BMecTe ¢

CHJIbHBIM JIaKTaTHBIM aHHOHOM. JIakTaTt HOTpe6J'I$IeTC$I 104 BJIMAHHUECM KIICTOYHOI'O



MeTabonu3ma M ocTaromuiics noH Hatpus noBbimaer PCU. Ilpu nHOpManbHOM
CUCTEMHOM MeTaboJIu3Me CYTOYHBIM 000poT saktata paBeH 1500-4500 Mmorb.
Bropoit mexann3m koppekuuu PCU u Hopmanuzauuu pH nipu runepiakrateMun —
3TO mepemMenieHne cuiabHoro annoHa Cl- u3 mia3Mbl KpoBH B KJIETKH. OCHOBHBIM
WMCTOYHUKOM JIAKTaTa SBIISIIOTCA JIETKHE, OCOOCHHO IPU OCTPOM JIETOUHOM
noBpexaeHuu. [lo muennto N.P. Day u coaBt. (1996), rumnepnakratemus INpu
CEINICUCE BO3HUKAET CKOPEE BCIJIEJICTBHE MOBBIILIEHHOIO a’3pOOHOro MeTadoIHM3Ma,
YeM TKaHEBOW FMIIOKCHY WJIM YTHETCHHS] aKTHBHOCTHU MUPYBATICTUAPOTE€HA3BI.
[Ipu nuarHocTHKe anuao3a BaXXHO ONPENEIUTh NPUUKHY, CTENEHb TSHKECTH
IIEPBUYHBIX HApPYyLIEHUH H KOMIICHCATOPHBIX u3MeHeHnid. KomnudecTBeHHOE
npeoOiaganre  UUQPOBBIX  3HAYEHUW  TEPBUYHBIX  HAPYIICHUH  HaJ
KOMITCHCATOPHBIMU U3MEHEHUSIMHU MO3BOJIAECT MpaBiibHO onieHnTh KOC.
WNureHcuBHas Tepamusi OOJIbHBIX C HEJbIXaTEIbHBIM AallUJ030M JIOJDKHA
peaycMaTpuBaTh MAaTOT€HETUYECKOE JIeUeHUe OOJIbHOTO, YCTPAaHEHUE MPUYUHBI,
BbI3BaBUICH pa3BUTHE alK03a (IIPU YCIEIIHOM JICUEHUH OPraHUYECKHE KUCIIOTHI
MOCTENEHHO META00IU3UPYIOTCS U (UITH) SKCKPETUPYIOTCS, alli/103 UCUYE3aET).
Ecnu npuuuHy He yaaeTcs YCTpaHWTh, TSKEIbIA —alujo3 HYXKHO
KOppUTHpOBaTh BBeaeHUeM ocHoBanwil: 4,2% wmm 8,4 % pacTBOpa HaTpus
ruapokapoonara (B 1 miu pactBopa 1 MM ocHOBaHwuif), win Jaktata Hatpus (B 1 mi
11 % pactBopa 1 MM ocHoBanmii), unu 3,6% pactBopa Tpucamuna, THAM (B 1
M 3,6% pactBopa coaepxkutcs 0,3 MM ocHoBaHuii). Pacuer 1036l OCHOBaHUSA

MPOU3BOJIAT 10 (popMmyiie:

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

rae: JAbC - nedumut OydepHbix cuctem, MM OCHOBaHMIA;

F — 00beM BHEKIIETOYHOM JKHIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — paznunia Mex1y ICTUHHBIM U HOpMaJibHbIM 3HaueHueM BE.



He cnemyer peduuur oOcCHOBaHMII KOpPpUTHpPOBaTh MOJHOCTHIO. Ecmu
IpUYMHA alK703a OMpeesieHa U MOXKET ObITh KOHTPOJHMPYEMa, TO BO BBEICHUU
OCHOBAHHI HEPEJKO HET HEOOXOIUMOCTH.

Cpok rogHocTH HaTpusi rugapokapoonara - 1-3 cytok, a npu go0aBiIeHUU
crabunuzatopa (0,3 mun Tpunona b Ha 1 Ma ruapokapboHaTa) OH yBEJIUYHUBACTCS
no 30 cyr. Harpuii ruapokapOoHat aeiicTByeT ObICTpo. Ilpm ero mpumeHeHuu
ClleAyeT Yy4YWThIBaTh YyBenuwdeHue oOpasoBanusas CO2 u  HEOOXOAUMOCTH
JIOCTATOYHOM  BEHTWUJISIIMU  JIETKUX, a TakKe BO3MOXXHOCTb  pPa3BUTHUSA
TUIEPOCMOJISUIBHOTO ~ COCTOSIHMSI € TOCJIEAYIOIIMM — Pa3BUTHEM  CEpPIEYHO-
COCYAMCTOM HETOCTATOYHOCTH.

[Ipu wucnonb3oBaHWM JAKTaTa HaTpusd (JAKTacoja) NPOUCXOJIUT €ro
MeTa0oJIM3M B MEUYEHU C OOpPa30BAHUEM TJIMKOI€HAa, MO3TOMY IPH HApYLIECHUSX
(GYHKIIMM TI€YEHU OH NPOTHBOINOKa3aH. Kpome TOro, BO3HMKAET JIaKTallUJIEMUs,
YTO OTPAHUYUBAET €T0 MPUMEHEHHE MTPU TKAHEBOW IMIIOKCHU.

TpucamMuH OKa3bIBAET BHIPAKEHHOE TUYPETUUYECKOE NEUCTBHE, BBIIEISAETCS
noykamu. Microap30BaTh €ro MOXKHO TOJIBKO MPU COXPAHHOMN MX (YHKIIUH.

AnKano3 HeIbIXaTeJbHbI BO3HUKAET MPHU TOBBIILIEHUA COOTHOILIECHHUS
HCO3-/PaCO2 3a cuer yBenumuenuss HCO3-. O MoxeT ObITh BciencTtBue: 1)
30BITOYHOTO BBENIEHUS Oy(PEepHBIX OCHOBAHWUN WM TEpEIUBaHUA OOJBIIOTO
KOJIMYECTBA [IUTPATHON KPOBU (LIUTPAT B MEUYECHU MPEBPALIACTCS B HATPUS JAKTaT);
2) moBbIIeHUsT 00pa3oBaHusi OMKApOOHATOB B TMOYKAX M JKEIYIOYHO-KUIIICYHOM
TpakTe WM OTHOCUTEJIHOIO MOBBIIICHUS UX COJEP KAHMS MPU OOJBIINX MOTEPSIX
H+ u xnopuaos (HeykpoTumas pBoTa, auapes); 3) neuimra Kanus npu O0JIbIION
NOTEPU €ro WJIM OrPaHUYEHHOIO0 TNOCTYIUIEHUS €ro; 4) UIMTEIBHOIO |
OCCKOHTPOJBHOTO  BBEJIECHUSI JAUYPETHUKOB, TMPUBOASIIETO K  YCHICHHOMY
BBIBEJICHUIO U3 OpraHu3Ma Kajius ¥ XJIOPHUIOB.

[Tpu anKanose HEJbIXaTEIbHOM BO3HHUKAIOT clenyromue
naTo(pU3UOIOTUYECKHE U3MEHEHUs: 1) BBIXOJ Kajusl U3 KJIETOK M MOCTYIUICHHE B
Hux H+ ¢ nocimenyromuM pa3BUTHEM BHYTPHUKJIETOYHOTO — anuaosa; 2)

YBCIIMYMBACTCA  BBIACIICHUA KaJIWA IIOYKaMHM, Pa3BUTUC THUIIOKAIMEMHHU C



NOCJIEAYIONIMM HapylIEHUEM pUTMa CepAla; 3) TMIOBEHTWISALUSA; 4) CMEIICHUE
KPUBOM JIUCCOLIMAIIMU BJIEBO C 3aTPyJHEHUEM OTAAuYMd KHUCJIOpOAa TKaHAM; S)
pa3BUTHE MapaIOKCATBLHON allaypHH.

Knunnueckn anmmo3 HEABIXATENbHBIA  MPOSIBIIIETCA  THMIIOBOJIEMHEH,
TUMOKAIMEMHUEH, TOJWypHUel, MBIIIEYHOW CJIa00CThIO, HHOI/Ia BO3HUKAIOT
CYJIOpOTH BeiencTBue cBsizbiBanus Ca2+ Oenkamu.

JInarHOCTUKY HEABIXaTEIbHOIO ajiKaao3a OCYIIECTBIAIOT HAa OCHOBAHUU
JTAHHBIX aHaMHE3a, KIMHUYECKOW KapTUHBI U JabopaTopHbIX HccienoBanuit (BE >
+3,0 MM/, HCO3- > 25 mM/a. PaCO2 > 46 mm pt. ct. pH > 7.46), BoaHO-
AIEKTPOJIUTHOTO OanaHca (TUMOKaTUEMHUsl, TUTIOXJIOPEMHUSI ).

WNuTteHcuBHas Tepamnusi OOJBHBIX C HEJBIXAaTEIbHBIM alKaJlo30M JIOJDKHA
npeaycMaTpuBarh: 1) TATOTEHETHYECKOE JieYeHHUE OOJBHOro, YCTpaHEHUE
MPUYUHBI, BbBI3BABIIECH pa3BUTUE aJKajao3a; 2) YCTPAaHEHUE HApPYLICHUN
reéMOJIMHAMUKH; 3) KOPPEKIUIO THIIOKATUEMHUH, TUIIONOXJIOPEMUH; 4) KOPPEKIIUIO
TSDKEJIOro JEKOMIIEHCUPOBAHHOIO ajiKajio3a ¢ UCIOJIb30BAaHUEM COJISTHOM KUCTIOTHI
(0,05-0,1 N pacTtBOp BBOJAAT B IIEHTPAJbHbIC BEHBI ¢ MAaKCUMAIbHOH CKOPOCTHIO
BBegeHusa 0,25 MM wiu 2,5 mi - 0,1 N pacTBop / Kr Macchl Telia B 4, HO He OoJiee
100 MM B cytku) uim 100-150 ma 0,9% pactBopa xjopuja aMMoHHs (B CYyTKH
BBOUTH He Ooisiee 250-300 MM H+ ). MoxxHO Takke npuMeHuTh auakapb (0,25-
0,5 r gyepe3 poT), KOTOphI crnocoocTByeT 3anepxkke CO2 B kpoBu. st pacyera

UCIOJIB3YIOT CIIEAYIOIIYIO (hOpMYyILy:

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

Anuao3 AbIXaTelnbHbIA BO3HUKaeT npu Bo3pactanun PaCO2 BcieactBue
HApYIIEHHON aNbBeOJIApHOW BEHTWIIIIMU. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBINICHUE BHIPAOOTKM HATpusi OukapOoHATa B DJPUTPOIHUTAX U KIIETKAX
MOYCYHBIX KaHAJBIIEB, YCUIIMBAETCS BhlJeneHne H+ 1 XJ1opuaoB moukamu, KpuBas

Aucconmranuy CMeIacTCs BIIpaBo € o0JIeTYeHuEM OTJa4u KHCJIOPO/Jda TKaHIAM.



KnuHuyeckn AbIXaTeabHBIA alKa03 TMPOSIBISETCS CHUXKEHHEM 00bema
BCHTWISAIIUWA, HAPYIICHHEM pPHUTMa JIbIXaHWS, YBEIWYCHUEM YAApHOTO o0BheMa
ceplilla, pacUIMpeHHeM TepuPeprUuYecKuX COCYIOB, CHHXXEHHUEM OOIIEro
nepudepUIecKOoro COMPOTHURIICHHS COCY/IOB, THIEPEMHEH KOXKHBIX MOKPOBOB H
CJIIM3UCTHIX 000JI0UEK, YUAIllEHUEM MMYJIbCca, MOBBIIIEHUEM WK 0e3 u3meHeHuit AJl,
MOBBIIIEHUEM BHYTPUYEPEITHOTO JaBICHUS.

JIMarHOCTUKY JbIXaTE€IbHOTO alua03a OCYILIECTBISIOT Ha OCHOBAHHH
JAHHBIX aHaMHe3a, KIWHUYECKOW KapTHHBI M JAOOpaTOPHBIX HCCIEeIOBaHUN
(PaCO2 > 46 mm pT. cT., pH < 7, 35, BE KOMIeHCAaTOPHO MOKET CHUKATHCS HUKE
-2,3 MM/m).

NureHcuBHass  Tepamusi ~ OOJMBHBIX  C  JIBIXaTE€NbHBIM  aAIlU030M
IpeaycCMaTpUBaeT MaTOr€HETUYECKOE JIeUeHUE OOJIbHOTO, YCTPAHEHHE NMPUYHUHBL,
BBI3BABIIICH Pa3BUTHE alMI03a M PECHHUPATOPHYIO MOJIEPKKY HEIPGHEKTHUBHOTO
COOCTBEHHOTO JIbIXaHMUS.

Ankano3 AbIXaTeNbHbIA (TUIIOKAITHUYECKUH) BO3HUKAET MPU CHIKCHHUU
PaCO2 BciencTBue TMNEPBEHTHIALMU CIOHTAHHOW (TpaBMa, reMOpparnuyecKui
IIOK, BO30OYXIEHUE, HUCTEpUs, TUMIEpTepMUs, AuUPHIEPaTbHO-KaTaO0IMYECKUMA
CUHAPOM, TIpH cTpaxe OosbHOrO, O0nn) W uckyccrBeHHou (MBJI B pexume
TUNIEPBEHTHIISIIINN ).

[Ipu ankano3e AbIXaTEIbHOM KOMIIEHCATOPHO YMEHBIIAETCS JAMCCOLUALINS
OKCUTEMOTJIO0MHA, BO3pPACTaeT BBIJICJICHUE TMOYKAMU H30BITOYHOTO KOJIUYECTBA
OukapOoHaTa, CHUXKaeTcs peabcopOuust u oopazosanue HCO3- B spuTponurTax u B
KJIETKaX TIOYE€UHBIX KaHAJIBIIEB.

['umokanmHus BBI3BIBAET BAa30KOHCTPUKIIMIO TEPUPEPUIECKUX COCYJIOB,
COCYJOB MO3ra U YMEHBIIEHHME MO3IOBOI0 KPOBOTOKA, CMEILEHUEM KPHUBOM
JUCCOIMAIIMM  OKCUTEMOTJIOOMHA BJEBO C YXYIIICHHEM OTAAa4d KHUCJIOpPOJa
TKaHSIM, CHIDKAeT BHyTpuuepenmHoe naBieHue, ymenbmaer MOK u BbI3bIBaer
TUIIOTEH3HIO.

NutencuBHass  Tepamusi  OOJNIBHBIX  C  JBIXaTEIbHBIM  QJIKAJIO30M

npeayCcCMaTpuBacT MIaTOICHETUYCCKOC JICUCHUC 6OJIBHOFO, YCTPpAHCHHUEC IIPUYHNHBI,



BBI3BABILIEU PAa3BUTHE AJIKAI03a U PECIUPATOPHYIO KOPPEKLHUIO TMIIEPBEHTUIIS LN

(nepeBoa 6oapHOTO Mpu UBJI B peskiM HOPMOBEHTHUJISLINHN ).
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