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BBEJAEHUE

Kucnorno-ocHoBHoe cocrosinue (KOC) kpoBu M Jpyrux OHOJOTMYECKUX
KUJAKOCTEM - OJAMH M3 BaXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHu3Mma,
XapaKTepU3YIOIIMICS KOHLIEHTpaluen BOJIOPOIHBIX HOHOB [H+], KoTOpas 3aBUCAT
OT COOTHOIICHUSI MEXIY BOJOPOAHBIMHU U THAPOKCWIBHBIMM HOHAM, MEXIY
KACIOTaMM W ocHOBaHUsIMU. OHO ompenenseT CcTa0WIbHOCTh MPOTEKAHUS
OCHOBHBIX  (PU3HMOJIOTMYECKUX  TmpolueccoB B opraHuzme.  OcCHOBHbIE
OMOXMMHMYECKHE PEaKIMM B KJIETKAX U B UX OKPYKEHUU JOCTUTAIOT MaKCUMyMa
IIPU OMPENICIICHHBIX 3HAYCHUSAX aKTUBHOM peakiuu cpeabl. KoHIeHTpaius noHa
H+ [H+] nonnepxuBaercs B oueHb y3koM auamnaszone (36-43 HMonb/i, B cpeiHeM
40 aMons/n nmu 0,00004 mmone H+/m). Ilpu Beixoze 3a mpenensl Hmwke 10 u
Boiiie 100 HMoJb/1 NpoucXoauT HeoOpaTuMas IeHaTypalus OEIKOBBIX CTPYKTYP
dbepmenToB. BHyTpukierounas koHueHtpauus [H+] B 4 pasza BbIme
BHEKJIeTOUHOU. KOHIIeHTpalnio BOAOPOAHBIX MOHOB XapakTepu3yeT pH kposw,

KOTOPBIN KoJsieOaeTcs B mpenenax 7,35-7,45.



1. MEXAHU3MBI ITOAJEP)KAHUA KOC

B mporecce merabonuzma oOpa3yrOTCsi KUCIbIE MPOAYKTHI: 1) jerydyue —
CO2 okomno 15000 mmons/cyT (0,13 mmounb/kr * Mun-1); 2) Heneryuue - H+ okono
30-80 mMonb (1 mMoaw/kr* cyt-1); 3) MoyiouyHas W TUPOBUHOTpagHAs (Mpu
OKHCJIEHUU YTJIEBOJOB), cepHas, GochopHasi, MOUYeBass KUCIOThI, aMUHOKHUCIIOTHI
(mpy OKHUCIICHWM OEIKOB), P-OKCHUMACIsIHasA, alleTOYKCYCHas, KUPHBIC KHCIIOTHI,
KETOKHCJIOTHI (TIPHU OKUCIICHUU KUPOB).

JIist cBOeH 3amMTHl OT HUX W mojjepkanus nocrosuctBa KOC, opranusm
UCIIOJIb3YeT CHCTEMBI OBICTPOTO pearupoBaHusi — OypepHbIE CUCTEMBI M CUCTEMBI
MEJUICHHOTO pCarupoBaHusl - (U3HOJIOTHYECKUE CHCTEMBI, CBS3aHHBIC C
JC3UHTOKCHUKAIIMEH TIPOMEKYTOYHBIX U BBIICIICHHEM KOHCUYHBIX IPOJYKTOB
oOMeHa.

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

Onu mnpencraBieHbl B BHAE C€Ia00W KHUCIOTHI M COJBIO ITOW KHCIIOTHI.
OcHoBHBIMH OydhepHbBIMH CHUCTEMaMH SIBISIOTCSA: B KIETKax — OCJIKOBas M
docdarnas, BO BHEKJIETOYHOM IPOCTPAHCTBE — KapOoHaTHas. I'emoriioOnHoBas
OydepHass cucremMa axkTHBHA KaK B KIETOYHOM, TaK M BO BHEKJIECTOYHOM
MPOCTPAHCTRBE.

Bbydepubie cuctembl KpoBHU, MpeACTaBisis 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
MEJIJIEHHOTrO pearupoBaHus: 1) nmerkue (ynanenue unu 3aaepxkka CO2); 2) noyku
(Bergenenue H+ mnm HCO3- |, peabcopbimsas HCO3-); 3) nmedeHs (HeuTpaau3aius

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

U JIp.



B wucropnueckom acmnekre ouneHky KOC ocymecTBisuM  pa3ivM4HBIMU
crnoco0aMu B 3aBUCMMOCTH OT MPUMEHSAEMBIX TEXHUYECKUX CPEJICTB, TEXHOJIOTUN
Y KOHLICIILHH.

CHauana ee mpoBOIWIM C MOMOUIbI0 ypaBHeHMs |'ennepcona-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 - morapudm KOHCTAHTHI AMCCOLMAIIMU YTOJIBHON KUCIOTHI TIPHU
380C.

3arem garckuii  ydenoii . 3uraapa-Angepcon (Sigaard-Andersen)
chopmynupoBal onepatuBHbIN MeTo)1 KoHTposist KOC nupkynupytoieid KpoBu Ha
ocHOBaHUHU ompeneneHus pH B mpobax KpoBH, HACBIIEHHBIX ABYMS KHUCIOPOIHO-
yrAeKUCTBIMU cMecsiMA (00b1YHO ¢ KoHueHtpanueir CO2 okono 4% u 8%) u
akTyasibHOro 3HaueHust pH nanHoro o0Opasiia KpoBu.

K konmy 50-x Tr0I0B TpOMIEANIEro CTOJIETUS TJiaBa IEHTPaJIbHOU
oonpHnuHOM Jaboparopun B Komenrarene I[lon Actpyn (Paul Astrup) BBenm B
NpakTUKy ObIcTpozeicTByronue pH-meTpsl ¢upmbl Radiometer, momydusiive
Ha3zBaHue Astrup MicroEguipment (Muxkpomeron Actpyna). OmnpenenuB Tpu
BenuurHBI pH B 0HOM mpobe u MocTpouB rpauk Ha CHEIUATBHON HOMOTpPaMMeE
3uraapaa-AHIEpCEHa, MOXHO TMOJYyYUTh MCTHHHYIO KOHLEHTpAlMIO0 AaHUOHA
ruapokapoonarta (AB) B miasMe KpoBH M TMPOHW3BOAHBIC IOKA3aTeld: CyMMY
Oydepubix ocHoBanmii (BB), wu30Obitoxk ocuoBanuit (BE), crammapTHBIii
oukap6onar (SB).

B 1954 r. amepukanckuii ¢usnonor Pugapny Craoy (R. Snow) cooOmurmn o
CO3JJaHUM TOJIAporpaguyeckoro snekrpona s mnpsamoro usmepenus PCO2,
KOTOpPBIM OBLT yCOBEpIIEHCTBOBAaH B 1958 T. aMEepUKAHCKUM aHECTE3UOJIOTOM U
nmwxkeHepom Jlxonom CeBepunrxaycoMm (J. Severinghause). O. 3uraapa-AnaepceH

pa3zpaboTai APYryro JIUHEHHYI0 HOMOIPaMMYy, C TIOMOILbIO KOTOPOM, MPOBEIS



npssmoe omnpeneneane pH m PCO2, moxHOo onpenemuts nokasarenun KOC. B
JanbHEHIIEM, MCHOJIb3Yysl KOMIBIOTEPHYI0 TEXHUKY, MOXXHO OBUIO MOJYYUTh
nokazarenu KOC, uCKIIIOUMB HE TOJBKO AKBHJIMOPUPOBAHHE KPOBU 3TAaJTOHHBIMU
ra3oBbIMH CMECSIMU, HO U HOMOTPaMMBI.

B 1956 r. amepukanckuit 6moxumuk u usuoinor JI.C. Knapk (L. Clark)
pa3zpabotan noJsporpadgudeckuii anextpoa mius ompenenenus PO2. K 1960 r.
NOSIBUWIKMCH MEpBble MPUOOPHI JJI KIMHUYECKOI0 MOHUTOPUHIA Ta30B KPOBU M
KOC.

B 70-e roasl BHeApeHbl B MPAKTUKY ONTOAHBIE TEXHOJOTUU U3MEpPEHUs U
peructpanuu pH, PCO2 u PO2. Bbicokas TOYHOCTh HU3MEPEHMS] U HEOOJBIION
IUaMeTp JaT4vKa IMO3BOJIsUIA BBOJUTH €0 B COCYAHMCTOE PYCJIO U MONy4aTh
HenpepbiBHYI0 nHpopmatio o KOC.

B nauane 80-x rogor Ilutep Crtroapt (P.A. Stewart) onmy0OirkoBan HOBYIO
koHenuio KOC ¢ wusnoxkeHueMm (PU3MKO-XUMHUYECKOTO TOJAXO0Ja K €ro
¢uznonoruu. OHa MpeANOYTUTEIFHA B COBPEMEHHON KIIMHUYECKOW (PU3HUOJIOTHH,
TaK Kak HU W30BITOK OCHOBAHMM, HM KOHIEHTpAaIKs OukapOoHaTa B miia3Me KPOBH,
B TOM YHCII€ U CTAaHAAPTHOTO, HE BCErJa MOTYT OOBSCHUTH MPUPOJY HAPYIICHHM
KOC y 6onpnoro. Konnenuus CTroapTa MO3BOJISIET BBISBUTh MPUYMHBI MHOTHX
pacctpoiicte KOC u Gonee panmoHalIbHO MOJONTH K MX ycTpaHeHuto. CorjacHo
ATON KOHILIENIMU, BCE BOJHBIE PACTBOPHI B OPraHU3ME YEJIOBEKA MPEICTABISIOT
coboit Hewcromaemblii uctounuk H+. B stux pactBopax [H+] ompenensercs
muccounuanueit Boasl Ha H+ u OH- wonbl. [laHHBIA mpomecc MPOUCXOIUT B
COOTBETCTBHHM C 3aKOHAMM (PU3UUECKON XUMHHU: 3IEKTPOHEUTPAIBbHOCTHIO (CyMMa
BCEX IIOJIO)KMTEJIBHO 3apsHKEHHBIX HOHOB paBHA CyYMME OTPHLATENIBHO
3apSKEHHBIX HMOHOB) M COXPAHEHUIO MacC (KOJIMYECTBO BEIIECTBA B JIAHHOM
pacTBOpe OCTaeTCs MOCTOSHHBIM, €CIIM OHO HE 100aBIISE€TCS WM POU3BOIUTCS, HE
YAQISIETCS WU pa3pylIaeTcs).

B nHopme B mia3Me cyiiecTByeT paBHOBecue Mexay katmoHamu (Na+, K+,
Cat++, Mgt++) u anmmonamu (Cl -, HCO3-, 6enku, octaTouHble aHUOHBI). OHO

paBHO 153 MMob/1 1 ipeacTaBiieHo B nuarpamme [amouma. [Ipu uctomenun



OukapOOHATHBIX Oy(epHbIX OCHOBAaHHMI UX MECTO 3aHUMAIOT OpPraHUYECKHE
KHUCJIOTBI, B PE3YyJIbTaTe YEro CO3/JaeTCsi HECOOTBETCTBHE MEXIY KOHIICHTpaIuei
Na+ u cymmoit HCO3- u Cl-. [TosBasieTcss Tak Ha3bIBa€MbIii AaHMOHHBIN MHTEpBaJI
(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 BesnunH: a) PCU -pa3HUllbl KOHIIEHTPAIUU CUIIBHBIX HOHOB (MEXTY
cymmoit konrentpaiuu Na+, K+, Ca++, Mg++ ¢ onno#t croponsl, u Cl- + nakrar,
¢ apyroi); 6) PaCO2; B) AoGur — o01ieil KOHIEHTPAllUU HEIUCCOIUMUPOBAHHBIX
(AH+). u nucconunpoBaHHbIX (A-) C1abBIX KUCIIOT.

Conepxanue H+ u HCO3- MensieTcs nuiib TpyU U3MEHEHUHU OJTHOTO M3 3THUX
Tpex nokazateneil. [loaTomy myist TOro 4ToOBl y3HATh, KAK OPraHU3M PEryJUpyeT
pH, HEoO6X01MO TIpeACTaBISATh, YeM O0YCJIOBIICH X CJIBHT.

Hampumep, y O0JBHOTO CO CTEHO30M IMPHUBPATHHKA BCIEICTBUE TMOTEPU C
KENyAOUYHBIM  collepkuMmbiM  consiHot  kuciotrel  (HCl)  pa3BuBaercs
TUMOXJIOPEMUYECKUNA ~ METaOOJIMYECKUH — alkalio3 HWHOTJAa C  BBIPAKEHHOMN
KIMHUYECKON cuMmnToMatukou. YBenuuenue PCHM mpoucxonuT BelenCcTBUE
NOTEPU TAKOro CHIBbHOTO aHuoHa kKak Cl-, 6e3 3HauMMOW MOTEpU CHIBLHOTO
katuona. Korma wmoH Bomgopoma Tepsercs kak Boga (HOH), a me kak HCI-,
u3menennii B PCU ne Oyzaer, u mostomy He muaMenutbest [H+]. [Jns xoppexuun
ajKago3a MPEANOYTHTENIbHO BBEJECHUE XJIOPUCTO-BOJOPOJHONM KHUCJIOTHI B
pactBope. Ha ¢one anmkamo3a OoibIIoe KOJIMYECTBO KaIHs MEPEXOIUT B KIETKH,
ocTaBisAs 3HauuTeNbHYIO dacTh Cl- B T1U1a3mMe KpoBU, YTO MPUBOAUT K
3HaunTenbHoMy cHIbkeHnio PCU. PactBop Punrep-nakrara 6omnee ¢usnonoruyes,

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



2. METOIMKA 3ABOPA KPOBU JJJIAA UCCJIIEHAOBAHMA KOC U
XAPAKTEPU3VYIOHUIUE EI'O IIOKA3ATEJIA

KpoBb noimkHa 3a0upatbest U3 apTepuu MpH OILEHKE ra3000MeHa B JIETKUX U
JIOTIOJIHUTENIBHO M3 BEHBl - B Cilyyae HaJIU4Ms HApPYIICHUS TPaHCIOPTAa Ta3oB
KpOBbIO W (WIM) TKaHeBoro razooOmena. Mrima u mmpuir s 3adopa KpoBU
JIOJKHBI OBITh TEMAPUHU3UPOBAHBI, HE JJOJDKHO OBITh KOHTAKTa KPOBU C BO3TYXOM.
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 yartiie Bcero UCHoNb3YIOT CAEAYIOIINE TTOKa3aTeH:

pH - 3T0 OOpaTHBIN necSITUYHBINA Jorapu(™ KOHIIEHTPAIUU BOJOPOIHBIX
MOHOB. ODTOT IIOKa3aTelib HW3MEHSETCS TIPU HaJUYUU JIEKOMIIEHCUPOBAHHBIX
Hapymenuii KOC u MoXeT CBHUIETENbCTBOBATH TOJBKO O CABUTAaX B CTOPOHY
anuao3a Wi ankainosza. B Hopme pHa naxomutcs B mpenenax 7,35-7,45; pHv -
7,32-7,42; pH BuyTtpukierounsii = 6,8-7,0. I'panunpl konebanuii pHa,
COBMECTHUMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bIToK miam nepuIAT OCHOBAHWUM, T.€. PACUETHOE KOJUYECTBO
mMoirb HCO3-, koTopoe HEoOXOAMMO BBECTH B KaXKIBIH JIMTP BHEKJICTOUYHOMU
KUJIKOCTH WM BBITECHUTh W3 Hee Kuciaorod mis HopMmanuzanuu KOC. Ortot
komrnoHeHT KOC cBuaerenbcTByeT 0 HeapixatenbHbiXx HapymeHusx KOC wim o
KOMIIEHCATOPHBIX M3MEHEHMSIX €0 IMpHU JbIXaTelbHBIX paccTporcTBax. B Hopme
BEecf ==+ 2,3 MmM/x. IIpenens konebaHnuii, COBMECTHMBIC C KH3HBIO, £ 1 SMM/1.

PaCO2 (PvCO2) - neixatenbhblii koMnoHeHT KOC, cBUAETEnbCTBYET O
neixarenbHblx HapyuieHusaXx KOC unum 0 KOMIIEHCATOPHBIX HM3MEHEHHUSIX 3TOro
MOKa3aTessl MpU HEeAbIXaTeNbHBIX paccTpoicTBaXx. B HOopMe 3TOT moka3arenb B
apTepualibHOM KpoBU coctaBisier 35-45 mm pr. cr. (4,7-6,0 klla), mpu
COBMECTHUMBIX C XKH3HBIO KojebanusimMu ot 10 go 150 mm pt. ct. (1,3 - 20,3 kIIa).
VYmenbmieane PaCO2 menee 35 MM pPT. CT. CBHIAETENBCTBYET O THIOKAIHUH

BCJICACTBHC TMIICPBCHTUIIALIMN, KOTOPpAaA IIPUBOAUT K AbIXATCIIbHOMY aJIKAJIO3Yy.



VBenuuenne PaCO2 Beimie 45 MM pT. CT. HAOMIOJAETCA MPU TUMOBEHTUIISIINH,
TUIEepKanHUs TPUBOIUT K JIbIXaTEIbHOMY alU103Y.

BB — xoHueHTpauus ocCHOBaHUM BceX Oy(pepHBIX CUCTEM KPOBU (B HOpME —
40-60 MM/m).

SB — cranaapTHbIi OMKapOOHAT — KOHLIEHTpALUsl aHHOHA THIpOKapOoHaTa B
miazmMe kpoBu npu 100% HachIIeHUH TEMOIVIOOMHA JaHHOW NpOoOBl KPOBU
KkuciaopoaoM, temrepatype ee 380C u Hanpsokenun CO2 B et 40 mm prt. cT. (5.32
kPa). Oror mnokazatens mo3Bodser AU epeHurupoBaTh JIbIXaTeIbHBIE U
HeJlpIXaTenbHbIe paccTpoiicTBa. OH B HopMe paBeH 20-27 (cpenH. 24) MM/m.

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

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

B mHacrosimee Bpemsa, ucxons u3 konuenuuun KOC Crioapra u umes
COBPEMEHHbBIE Ta30aHAIM3ATOPHI, AJisi OOJee TOYHOIO OINpPEICICHUs] MPUUYUHBI U
naToreHe3a HapylIeHUH 1eJeco00pa3Ho Hapsay ¢ KIMHUYECKUMH JaHHBIMU
onpenenath creneHb n3menenus PCH, PaCO2 u Ao0m.

PCU y 3mopoBeix mroaei coctaBiser 40-42 MMOJIB/I U €€ MOXKHO Yy3HATh
npu ynpomienHom pacuere: PCU= [Na+] - [Cl-]. Camxenune no 30 MMouIb/i
CBUJIETENIBCTBYET O Pa3BUTUM HEABIXATEIBLHOTO alna03a, a yBenuueHue 6onee 50
MMOJIB/JT — O HEJBIXaTEIbHOM CABHUTE B CTOPOHY ajikaio3a. CyIiecTByeT CTporas
koppessinus Mexxay PCU u BE B kpoBu nanmentoB OPUT.

KoHneHTparust AucconuupoBaHHBIX CIa0bIX KUCIOT (A-), MPEACTaBICHHBIX
B TUTa3Me KpoBH ee Oenkamu u pocdartamu, mensercs ¢ uamenennem PCHU, PCO2

1 AoOur.

3. HAPYIIEHU A KOC, UX TPO®UNJIAKTUKA N KOPPEKIIUA

Paznuuaror aBa Buga Hapymenuit KOC (tabi.1): HenpixatenbHbie (aluao3
WM  aJKajlo3 — MaTOJIOTMYECKOE COCTOSIHUE TMpU  KOTOPOM  IMEPBUYHO

YBCINYHUBACTCA I[e(bI/II_II/IT WM H30BITOK OCHOBaHHﬁ, YTO IMPHUBOAUT K U3MCHCHHIO



nokazatenss BEecf u pH B cTopony anuaemMun wind ajakaaieMHUH) U JIbIXaTEIbHBIC
(auMmo3 WM ankano3 ¢ MEepBUYHBIM yBeIHueHHEeM Wi cHukeHueM PaCO2). Ipu
nuarHoctuke HapymeHuii KOC HeoO0X0auMoO OLIEHUBATh CTEMEHb TAKECTH
pPacCTpONCTB U KOMIIEHCATOPHBIX U3MEHECHUH.

MoryTt ObiTh Ooisiee cioxuble HapymeHuss KOC: opHoHarnpaBieHHbIE
(mpIXaTenbHBIM M HENBIXaTEIbHBINA allu03 WU aJIKajao3) WU pa3HOHAIpaBJICHHbBIE,
MPOTUBOTMOJIOKHBIE  (IBIXaTCNbHBIM  allMI03 W  HEJbIXaTeIbHBIH  aJIKano3s,
JbIXaTebHBIA aJIKano3 U HeAbIXaTeNbHBIA aiuao3). B ux amarHoctuke Ba)KHOE
3HAYEHUE HMMEIOT 3HAHWE aHAMHE3a M CYIIHOCTH MaTOJOTMYECKOIo IpoLecca,
KIMHUKa 3a0ojeBanuss B comoctaBieHun ¢ jganHeiMu  KOC, BojgHO-
ANEKTPOIUTHOrO OOMEHA U ToKa3aTeasiMU ra3000MeHa.

[Ipodpunakruka napymenuit KOC Bo BpeMs aHECTe3UM W WHTEHCUBHOU
TEpanuu  OCYHIECTBIISIETCS  MOJAJEPKAaHHEM  aJeKBAaTHOTO  KPOBOOOpAIICHHUS
(obmiero ¥ MUKPOLMPKYJSIMKM) W BEHTWISIMU  JIETKUX B PEXHUME
HopMoBeHTwIsiuu  (FetCO2 = 49 — 6,4 06%), oOecrieyeHUEM JOCTATOYHOMN
okcureHamm  (Sa02 = 94-100 006%), mpeaynpexaeHueM HapyluleHUN
MeTaboIu3Ma.

WNuTtencuBnas Ttepanus OonbHbIX ¢ Hapymiennem KOC nomkHa, mpexie
BCEro, TMpeAyCMaTpuBaTh YCTpaHEHHE (QYHKIIMOHAIBHBIX M META0OIUYECKUX
pacCTpOMCTB  Kak  MPOSBICHUH  OCHOBHOrO  3a00JeBaHUS, yCTpaHEHHE
KPUTUYECKOTO cocTosiHus. [Ipu oTcyTcTBUU 3(pdekTa M TIKENBIX HAPYIICHUSX,

npoBoautcs kKoppekiusa KOC.



Tabnuia 1

Xapaktep Hapymenuid KOC

Hapymenus KOC IToxazatenn KOC

pH PaCO2 BEecf
HenprxaTenpHblil anyuaos:
YMEpEHHBIN -25--5.2
BBIpa)KEHHBIN -5.3--7.5
TSDKETIBIN: 7.6 m<
JIEKOMTIEHCUP OBAaHHBIN 7.20 40 -76
YaCTUYHO KOMIIEHCUPOBaHHBIH 7.21-7.29 34-28 -7.6
KOMIIEHCUP OBaHHBIN 7.35 20 -7.6
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
KOMIICHCHPOBaHHBIN 7.45 60 +12.1
HenpixateabHbIN aJIKaa03:
yYMEpEHHBIIH +2.5-+6.5
BBIPQKCHHBbIH +6.6 - +12
TSKETIBIN: +12.1 u>
JICKOMIICHCUP OBaHHbIH 7.59 40 +12.1
YaCTHYHO KOMIIEHCUPOBAHHBIH 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 KOMIIEHCUPOBAHHbII 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
KOMITEHCUPOBaHHBIM 7.45 -71.5 19




Aupnao3 HepIXaTeIbHbIM MOXKET OBITh META0OIMUYECKUM, BbIICIUTEIbHBIM U
sk3oreHHbIM. OH xapakrepusyercs cHmxenueM HCO3- u Bo3pactanueM aedunmra
ocHoBaHu# (Becf > - 2,3 MM/i). JlanHbIi BUJ alii103a MOKET OBITh BCIIE/ICTBUE:
1) BbiTecHeHus (TUTpanuu) OuWKapOOHATa  Pa3IMYHBIMH  DHOTCHHBIMU
OpraHMYEeCKUMHU  KHUCIIOTaMH, HalpuMep, KETOKUCIOTaMH Npu  jauadere,
QJKOrOJIU3ME WJM TOJIOAAHUH, MOJIOYHOM KHUCJIOTOM TpU TUNOKCUHU; 2)
ymensbinienuss HCO3- B opranusme (quapesi, (pUCTYJIbl KUIIEYHUKA U KEIYHOTO
Ny3bIpsi, S3BEHHBIM KOJUT, XPOHUYECKAs IMOYEYHAss HEIOCTaTOYHOCTb, IMPUEM
COJIIHOM KHUCJIOTHI U XJIOpUJA aMMOHHS), YTO MPUBOAUT K YMEHBIICHUIO KATUOHO-
anronnoro rpaguenta [(Na+ + K +) _ (Cl- + HCO3-)] x ypoBHio MeHee 12 MM/
(8 HOpMe = 20); 3) mOCTyIUIEHUs HENETYyYHMX KHUCIBIX BEUIECTB (OTpaBlICHUE
HK30TE€HHBIMH KUCIOTAMHU: CATUIIUIATAMHU, METAHOJIOM, STUJIICHTIIUKOJIEM).

[Ipy pa3BUTUM HENBIXATENBHOTO allU03a BKJIIOYAIOTCA KOMIIEHCATOPHBIE
MexaHu3Mbl. CuipHas KHUCJIOTa MPU peakuuu ¢ OukapOOHATOM NEPEXOAUT B
cna0yro YroJibHYIO0 KUCTIOTY. YTOJIbHAs KUCIOTa BO30YXKAAET AbIXaTEIbHBINA IIEHTP
U MPOAYKTHI ee auccoranuu BeiBoasaTcs jgerkumu (CO2) u noukamu (H20). [Ipu
OTCYTCTBHUU IMATOJIOTUU CO CTOPOHBI Movek o61mas sxckpenuss H+ u cunres HCO3-
MOTYT yBeIu4uuThCs B 10 pas.

[lo MHEHWI0O MHOTHX HCCIeOBaTENeH, MpU METa0OIMYECKOM alu03e
00s3aTEIbHO UMEETCS AHMOHHOE HECOOTBETCTBUE, BO3HUKAECT AHMOHHBINA MHTEPBAI
MEXy KOHIIeHTpamuei katnoHa Na+ u cymmoit annonos Cl-, HCO3-. Ero MoxHO

OTIPEJICIUTH 110 hOopMYyIIe:

AU = Na-+m1 — (Cl-ux + HCO3-).

B wsHopme AW (aHuoHHBIM wuHTEpBaw) paBeH 1244 wmM/n. Tlpm
HEJIbIXaTeJIbHOM alua03€e (3a UCKIOYEHUEM COJIsTHOKUCIoro) AW yBennuuBaercs
BCJICJICTBHE UCIOJb30BaHUsI Oy(depHbIX CHCTEM KpPOBH JMJisi HEWTpaau3aiuu

KHUCJIIBIX IIPOAYKTOB.



[Tpu HEJIBIXaTEJIbHOM anu103e pa3BUBAIOTCS cleayronme
nato(U3MOJIOTMYECKUE PEAKIUK: YBEJIHYEeHUE coiepxkanuss H+ B kieTkax u
pa3BUTHE BHYTPUKJIETOUYHOTO alu03a, KOMIICHCATOPHON TUIIEPBEHTUISALINH,
noBellIeHHOE ynaneHue H+ moukamu (mpu pH < 7,25 peakuus MOYM CTaHOBHUTCS
KHCJION), yacTas pBoTta (ynaineHue H+ c xenyJouHbIM COACPKUMBIM), CMEIICHUE
KPUBOM JUCCOIMAIIMM OKCUT€MOTrJIo0MHa BIPaBO ¢ O0JIETUEHHWEM OTAauM TKAHSIM
KHUCIIOPO/JIa, KaTa0OoJIM3M U pacmaj KIETOK, BbIxoJ K+ U3 KJIETOK U MOBHIIIEHUE €T0
B KPOBH, aKTHBAIIUSI CUMIIATO-aIPEHAIOBOM CUCTEMBI U BHIOPOC KaTEXOJIAMUHOB C
MOCJICAYIOIUM HapylieHneM GYHKIIMU CEPACYHO-COCYUCTON CUCTEMBI.

Knunnueckn HeObIXaTENbHBIM alUu03 MOXET MPOSIBISTHCS HapYLICHUEM
reMOJAMHAMUKU M MUKPOIUPKYIISAIWN, YYallleHUEM JIbIXaHUs, THUIEPTCPMHUEH,
OJINTYPUEU WM aHYPUEH, AITUHAMUEH.

JIMarHOCTUKY HEABIXaTeJIBHOIO alli/l0o3a OCYIIECTBISIOT HAa OCHOBAaHUU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTHHBI U JlabopaTtopHbix uccienoBanuit KOC
(BE <-2,5; AB < 19, BB < 40, SB < 20, pH < 7,35). Yame Bcero pa3BuBaeTcs
METa0OJUYECKUN ali03 BCJEJCTBUE HAKOIUICHUS B OpraHu3Me MPOIYKTOB
oOMeHa. PaznuyaroT npu 3ToM JIaKTaT anujo3 2-X TUMOB: TUMA A (KJIACCUYECKUA)
y OOJIBHBIX C MOHWKEHHOU nepdy3uei TkaHel W BBIPaXKCHHOM TMIIOKCHEH W THUIIA
B, y OONbHBIX C BBIpAXEHHBIMH META0OJIMYECKUMH HapyIICHUSMU (CaXapHbIN
nuaber, UHPEKIIMOHHBIE 0O0JIe3HH, MOYCHHO-TICUCHOYHAs HEJOCTaTOUYHOCTh U TIp.)
U HEKOTOPBIX OTpaBICHUSAX (canuuuiaTaMu, STUICHIJIIUKOJIEM, METaHOJIOM,
aHTUGPU30M U 1p.).

Jlaktar — CuHIBHBIM HMOH, IIpu HOpMaidbHOM pH OH NOJHOCTBIO
JUCCOIIMMPOBAH, TaK KaK OpPraHu3M OBICTPO €ro MpOAYLIHUPYET W TOTJIONIaeT. Y
OONBHBIX, HAXOMSIIMXCA B KPUTHYECKOM COCTOSHHUH, YPOBEHBb THIIEPIATATCMHH
3HAYUTEJIBHO BBIIIE, YEM YPOBEHb allA1034.

Jlaktar MoxeT ObITh TOBBIINIEH (Oonmee 2-4 MM/m), a [H+] Her. DTo
OoOBsICHSIETCS TEM, YTO MPU MHTEHCUBHOW Tepanmuu K IJIa3Me 100aBisieTcs He
MOJIOYHAsI KHCJIOTA, a COJb CHJIBHOM KHUCIIOTBHI: CHJIbHBI KaTHOH Nat BMecTe C

CHJIbHBIM JIAKTaTHBIM aHMOHOM. JlakTat HOTpe6J'I$IeTC$I o4 BIUAHUEM KIICTOYHOI'O



Merabonu3ma M ocrtawomuiicas noH Hatpus nossimaeT PCU. Ilpu HOpmanbHOM
CUCTEMHOM MeTa0oJIu3Me CYTOUHBIM 000poT saktata paBeH 1500-4500 mmoiib.
Bropoit mexannsm koppekuun PCU n Hopmanusanuu pH npu runepiakratemun —
3TO nepeMenieHue cuibHoro aHmona Cl- u3 miua3Mbl KpoBU B KJIETKH. OCHOBHBIM
HMCTOYHUKOM JIAKTaTa SABIAIOTCS JETKUE, OCOOEHHO TMpPU OCTPOM JIETOYHOM
noBpexaeHuu. [lo muennto N.P. Day u coaBt. (1996), runepnakraremust npu
CEeINCcuce BO3HUKAET CKOpEe BCIIEJCTBHUE MOBBIIIEHHOIO a’3pOOHOro MeTadosm3Ma,
YeM TKaHEBOM TMIIOKCUH WJIM YTHETEHUSI aKTUBHOCTH MUPYBATIETHIPOT€HA3HI.
[Ipy amarHocTuke anuao3a BaKHO ONPENEIUTh MPUUYUHY, CTENEHD TSHKECTH
NEPBUYHBIX HapyIIEHUH M KOMIIEHCATOPHbIX u3MeHeHud. KonuuecTBeHHOE
npeoOnananue  UUM@POBBIX  3HAYEHUH  TEPBUYHBIX  HApyIIEHWH  HaA
KOMIIEHCATOPHBIMH M3MEHEHUSIMHU I103BOJISIET MTpaBUIIbHO oleHnTh KOC.
WNuTencuBHast Tepamnusi OOJBHBIX C HEABIXaTENbHBIM AallMJI030M JIOJKHA
npenycMaTpuBaTh MAaTOTEHETUYECKOE JieueHHe OOJIbHOTO, yCTpaHEHUE MPHUYUHBI,
BBI3BaBIIEH pa3BUTHE alu03a (IIPU YCIECIIHOM JICUEHHH OPTraHUYECKUE KUCIOTHI
MOCTETIEHHO METa00IU3UPYIOTCA U (WIIH) SKCKPETUPYIOTCSA, alli103 UCUE3aET).
Ecnim npuumHy He yAaeTcs YCTpaHWThb, TSKENbIA aluao3 HYXHO
KOppUTHpOBaTh BBeleHHEM ocHoBaHuii: 4,2% wmm 8,4 % pacrtBopa Harpus
ruapokapOonara (B 1 M pactBopa 1 MM ocHoBaHUit), WK J1akTaTta HATpHs (B 1 M
11 % pactBopa 1 MM ocHoBanuii), unu 3,6% pactBopa TpucamuHa, THAM (B 1
M 3,6% pactBopa comepxutcsi 0,3 MM ocHoBanuit). PacueT n03b1 OCHOBaHUS

MIPOM3BOJIAT 11O hopMyIIE:

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

rae: JIBC - nedurut OydepHsix cuctem, MM OCHOBaHHIA,
F — 00beM BHEKJIICTOYHOM JKHUJIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3nuiia Mexay UICTUHHBIM U HOpMaJbHbIM 3HaueHueM BE.



He cnenyer pepuuuT OCHOBaHUN KOPPUTHMPOBAaTH MOJHOCTHIO. Ecam
MpPUYMHA aluA03a ONpe/iesieHa U MOXET ObITh KOHTPOJIHMpPYEMa, TO BO BBEICHUU
OCHOBAaHUI HEPEAKO HET HEOOXOAUMOCTH.

Cpok rogHocTH HaTpusi ruapokapboHara - 1-3 cyTok, a mpu n00aBICHUU
crabunuzaropa (0,3 mia Tpunona b Ha 1 mMn ruapokapOoHaTa) OH yBEJIUYMBAETCA
no 30 cyr. Harpuii ruapokapbonat neiictyer Obictpo. Ilpu ero mpumeHeHuun
ClelyeT y4YWUThIBaTh YyBenuyeHue oOpazoBanuss CO2 u  HEOOXOAUMOCTH
JOCTaTOYHOM  BEHTWISILIMM  JIETKUX, a TaKXke BO3MOXHOCTh  pa3BUTHS
TUIEPOCMOJISIIBHOTO  COCTOSIHUS € MOCHEAYIOIUM — Pa3BUTHEM  CEpJEYHO-
COCYAMCTON HEJOCTATOYHOCTH.

[Ipy wucnonb30BaHUM JaKTaTa HATpUs (JJAKTAcoia) MPOUCXOIUT €ro
MeTaboIu3M B MEUEHU C O00pa30BaHHWEM TIJIMKOT€HA, MO3ITOMY IpPH HaPYLICHUSX
(GYHKIIMU TEeYeHU OH MpOTHBOMOKa3zaH. KpoMe TOoro, BO3HUKAET JaKTaIMIEMHUs,
YTO OTPAaHUYMBAET €r0 MPUMEHEHUE IPU TKAHEBOM THUIIOKCHH.

TpucamMuH oka3bIBae€T BBIPAKEHHOE TUYPETUUYECKOE JIEWCTBUE, BBIICISICTCS
noukamu. Mcroap30BaTh €ro MOXHO TOJIBKO TIPU COXPAHHOM X QYHKIIMH.

Ankano3 HeIbIXaTeIbHBI BO3HMKAET MPU TOBBIIIEHUHM COOTHOIIEHUS
HCO3-/PaCO2 3a cuer yBenuuenuss HCO3-. O moxer ObITh BeneacTBue: 1)
M30BITOYHOTO BBEICHHUS Oy(pepHBIX OCHOBAHHMM WJIM TIEPEIUBaHMUS OOJIBIIOTO
KOJIMYECTBA IUTPATHOM KPOBH (LIUTPAT B TICYCHH MPEBpAIaeTCs B HATPHsI JIAKTaT);
2) TOBBIIICHUsT 00pa3oBaHUsl OMKAapOOHATOB B TMOYKAX M JKEIYJAOYHO-KHUIICIYHOM
TPaKTe WM OTHOCUTENIBHOTO MOBBIIICHUS UX COJIEPKaHUs MPU OOJBIINX MOTEPAX
H+ u xmopunoB (HeykpoTuMas pBoTa, auapes); 3) nedumura kamust npu O0IBIION
IIOTEpU €ro WIA OrPaHUYEHHOIO INOCTYIUIEHUS €ro; 4) UIMTENbHOrO H
OECKOHTPOJIBHOTO  BBEJCHUS JUYPETHKOB, NPUBOISIIETO K  YCUICHHOMY
BBIBE/ICHUIO U3 OpraHu3Ma Kajius U XJIOPUIOB.

[Tpu anKanose HEJbIXaTEJIbHOM BO3HUKAIOT cIIelyronme
NaTO(PU3NONIOrHYECKUE U3MEHEHUS: 1) BBIXOJ KalMs U3 KIETOK M MOCTYIUICHHE B
Hux H+ ¢ nocienyromuM — pa3BUTHEM  BHYTPHUKJIETOYHOIO — anuiosa; 2)

YBCIMYHUBACTCA BBIACICHUA KAaJIWA ITIOYKaMHU, PA3BUTHUC THIIOKAJIMCMHHN C



MOCJEAYIONIMM HApPYIICHUEM pUTMa Cepjlla; 3) TUIMOBEHTHISIIUS;, 4) CMelleHue
KpUBOM JHCCOLMAIIMU BJIEBO C 3aTPYJHEHUEM OTJaud KHUCIOpOJAa TKaHSM; S)
pa3BUTHE NAPATOKCAIBHOU allUIyPUH.

Knuaudeckn anumo3 HEAbIXaTENbHBIM  MPOSIBISETCS  TUIOBOJIEMHUEH,
TUMIOKAJIMEMHECH, TOJUypUEH, MBIIIEYHON CIa00CThI0, HWHOT/Ia BO3HUKAIOT
CyJIOpOTH BclieIcTBUE CBsI3bIBaHUsS Ca2+ OelkaMu.

JInarHOCTUKY HEIBIXaTEJILHOTO ajlkajio3a OCYIIECTBISIIOT Ha OCHOBAaHUHU
JTAHHBIX aHaAMHE3a, KIIMHUYECKOW KapTUHBI U JabopaTopHbIX uccieaoBanuii (BE >
+3,0 mM/a, HCO3- > 25 mM/n. PaCO2 > 46 mMm pt. ct. pH > 7.46), BonHO-
AIEKTPOJIUTHOTO OaslaHca (TUIMOKATUEMUS, TUTIOXJIOPEMUS ).

NutencuBHas Tepamnusi OOJBHBIX C HEABIXATEIBHBIM aJKaJ030M JO0JDKHA
npeaycMaTpuBaTh: 1) MATOTEHETHYECKOE JICUeHHEe OOJBHOTO, YCTpaHCHHUE
OPUYMHBI, BBI3BABIIECH pPa3BUTHE allKano3a; 2) YCTPAHEHHE HapYyLIEHUU
reMOJIMHAMUKH; 3) KOPPEKIHUIO TUMIOKATUEMUH, THUIIONOXIOpEMUH; 4) KOPPEKIIUIO
TSKEJIOTO JEKOMIIEHCHPOBAHHOTO ajiKajio3a ¢ MCMOJIb30BAHUEM COJITHOW KHUCIOTHI
(0,05-0,1 N pacTBop BBOIAT B IIEHTPAJIbHbIC BEHBI C MaKCHMMaJIbHON CKOPOCTHIO
BBeaeHus 0,25 MM wunu 2,5 mut - 0,1 N pacTBop / KT Macchl Telia B 4, HO HE OoJiee
100 MM B cytkn) unu 100-150 ma 0,9% pactBopa Xjopuaa aMMoHHS (B CYyTKHU
BBOJUTH He Oojyee 250-300 MM H+ ). MoxHo Takke nmpuMeHuTh nuakapo (0,25-
0,5 r gepe3 poT), KoTOphIi criocoOcTByeT 3aaep:kke CO2 B kpoBu. g pacuera

UCIIOJIB3YIOT CIIEAYIONTYIO GOpPMYTTy:

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

Anmao3 ApIXaTelbHbIM BO3HUKaeT Npu Bo3pactanuu PaCO2 BcneacTBue
HapyIIEHHOW ajbBeOJIIpHON BeHTWISIIIUM. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBLIIICHUE BBIPAOOTKM HATpus OWKapOOHaTa B DJIPUTPOLHUTAX M KICTKaX
MOYEYHBIX KaHAJIBIIEB, YCUIIMBACTCS BbIJieIeHUEe H+ B XJT0pHI0B MOYKaMH, KpUBas

Aucconuanurm CMCIIACTCA BIIPABO C o0JerueHneM OoTJa4r KHCJIOPOJda TKAaHAM.



KnvHnyeckn nbIXaTembHBIN aIuao03 TPOSBISICTCS CHIDKCHHEM 00beMa
BCHTWISAIIMW, HAPYIICHHEM pPHUTMA JbIXaHUS, YBEIWYCHHUEM YIApHOTO o0BheMa
Cepala, pacuiupeHreM TMepudeprUdecKuX COCYIOB, CHHXEHHEM  OOIIETro
nepueprUIecKoro COMPOTUBIICHUS COCY/IOB, THIEPEMHEH KOXKHBIX IOKPOBOB U
CIIM3UCTBIX 000JIOUEK, YUAIICHUEM ITYJIbCa, MOBBIIIIEHHEeM Wi 0e3 u3MeHeHuit AJl,
MOBBIIICHUEM BHYTPHUYEPEITHOTO JaBICHUS.

JIMarHOCTUKY JBIXaTEIBHOTO all|03a OCYIICCTBISIIOT Ha OCHOBaHUHU
JAHHBIX aHaMHE3a, KIMHWYECKOW KapTUHBI W JIA0OPATOPHBIX HWCCJICIOBAHHM
(PaCO2 > 46 mm pr. ct., pH < 7, 35, BE kOMneHCcaTOpHO MOYKET CHMXKAThCS HUKE
-2,3 MM/m).

NuTencuBHass  Tepamust ~ OOJBHBIX € JIBIXaTeJIbHBIM  allM030M
npeIycMaTpUBACT MATOICHETHYECKOE JICUCHUE OOJLHOTO, YCTPAaHCHUE MPUYUHBI,
BBI3BABIIICH pPa3BUTHE allW103a M PECIUPATOPHYIO TOIICPKKY HEIPPEKTHBHOTO
COOCTBEHHOT'O JIbIXaHUSI.

Ankano3 AbIXaTeNbHbINM (TUIIOKATHUYECKUI) BO3HHKAET MPH CHIDKEHUU
PaCO2 BcnenctBue TUNEPBEHTWISIMU CHOHTAHHOW (TpaBMa, T€MOpparuyecKui
IIOK, BO30YXAEHHE, HCTEepHUs, THUIepTepMusi, IudHIEPaTLHO-KATAOOINYECKUN
CUHIpPOM, TIpH cTpaxe OosibHOro, Oonu) u wuckyccrBeHHOM (MBJI B pexume
TUTIEPBEHTUISIIIUN ).

[Tpu ankanose AbIXaTeIbHOM KOMIIEHCATOPHO YMEHBIIACTCS AMCCOIHAINS
OKCUTEMOTJIO0MHA, BO3pacTaeT BBIICTICHUE TOYKAMH HW30BITOYHOTO KOJWYECTBA
OoukapboHaTa, cHuxKaeTcs peabcopoumst u oopazoBanne HCO3- B spuTpouuTax u B
KJIETKAaX TTOYEYHBIX KaHAJbIICB.

['umokamHUsT BBI3BIBAET BAa30KOHCTPUKIINIO MEpUPEPUIECKUX COCYIOB,
COCYZIOB MO3ra M YyMEHBIICHHE MO3TOBOTO KPOBOTOKA, CMEIICHHEM KPHUBOU
JUCCOIMAIINA OKCUTEMOTJIOOMHA BIIEBO C YXYAIICHHEM OTIa4d KHUCIOPOJa
TKaHSM, CHIDKaeT BHyTpuuepemHoe aaBieHue, ymeHbimaeT MOK u BbI3bIBacT
TUTIOTEH3HIO.

NuTencuBHast  Tepamusi  OOMBHBIX  C  JBIXaTEIBHBIM  alKaJi030M

npeaycMaTpuBacT MMaTOIrCHCTHUICCKOC JICUCHHC 6OJ'H)HOFO, YCTPAHCHUC IIPUYHHEI,



BBI3BABIIIEH pa3BUTHUE AJIKAI03a U PECIIUPATOPHYIO KOPPEKIUIO TUIEPBEHTHIIALINU

(nepeBoa 6onbHOTO Npy UBJI B peskuiM HOPMOBEHTHUJISLINHN ).
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