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BBEJAEHUE

Kucnorno-ocHoBHoe cocrosinue (KOC) kpoBu M Apyrux OMOJOTHMYECKHUX
KUJAKOCTEM - OJMH M3 BaXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHusma,
XapaKTepU3YIOIIMICsS KOHLIEHTpaluel BOJOPOIHbIX HOHOB [H+], koTOpas 3aBuCAT
OT COOTHOIIEHHUS MEXAYy BOJOPOJHBIMHU M THUIPOKCHIBHBIMHU HOHAM, MEX]IY
KUCIOTaMHM U ocHOBaHusAMH. OHO ompenenseT CTa0WIbHOCTh MPOTEKAHMS
OCHOBHBIX  (DM3MOJIOTMYECKUX  MPOLIECCOB B  OpraHU3ME. OcHOBHBIE
OMOXMMHUYECKUE PEAKIMU B KJIETKaX U B MX OKPYXEHUU JIOCTUTAIOT MaKCUMyMa
OpHU ONpEeNIeNICHHBIX 3HAUYEHMSIX aKTUBHOM peakiuu cpenbl. KoHieHTpauus noHa
H+ [H+] moanepxuBaeTcs B oueHb y3koM auara3one (36-43 aMoub/i1, B cpeiHeM
40 aMounps/n wm 0,00004 mmons H+/m). Ilpu BeIXOnme 3a mpenenst Hike 10 u
Boilie 100 HMoJb/1 MpOoUCXOAUT HeoOpaTuMas IeHaTypaius OEIKOBbIX CTPYKTYP
depmenToB. BuyTpukinerounas KkoHueHtpauus [H+] B 4 pasa  Bblme
BHEKJIeTOUHOU. KOHIIEeHTpaIuio BOJOPOAHBIX MOHOB XapaktepuszyeT pH kposw,

KOTOPBIN KoJsieOeTcs B mpeaenax 7,35-7,45.



1. MEXAHUW3MBbI ITOJAEPXXAHMA KOC

B mporecce merabonuzma oOpa3yrOTCs KUCIbIE TPOIYKTHI: 1) jneTyuue —
CO2 okomno 15000 mmoms/cyT (0,13 mmonb/kr * mun-1); 2) Heneryuue - H+ okono
30-80 mmonb (1 mmomw/kr* cyr-1); 3) MoJIouHas W TUPOBHHOTpaaHas (IpH
OKHCJIEHUU YTJIEBOJOB), cepHas, ¢ochopHasi, MOUYeBass KUCIOThI, aMUHOKHUCIIOTHI
(npu okucieHun OenKoB), P-OKCUMAacHsHas, alleTOYKCYCHasl, KUPHbIE KUCIOTHI,
KETOKUCJIOTHI (IIPU OKUCIICHUU YKUPOB).

JIist cBOC# 3amuThl OT HUX W mojzaepkanus nocrossacta KOC, opranusm
UCIIOJIb3YeT CHCTEMBI OBICTPOTO pearupoBaHusi — OypepHbIE CUCTEMBI M CUCTEMBI
MEJUICHHOTO pearupoBaHus - (PU3MOJIOTMYECKUE CHCTEMBI, CBS3aHHBIC C
JC3UHTOKCHUKAIIUEH TIPOMEKYTOUHBIX W BBIJCICHHEM KOHCYHBIX IPOJTYKTOB
oOMeHa.

OCHOBHBIMH Oy(EpHBIMH CHCTEMaMH KPOBH SABJSIOTCS: 1) reMOrjio0uHOBast
— KHb / HHb (35-76% 6ydepnoit emxocTh); 2) kapoonaraas — NaHCO3 / H2CO3
(13-35% Oydepnoii emrocTn); 3) 6enkoBas — Boenok / Hoenok (7-10% OydepHoii
emkoctn); 4) hocdaraas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMKoCTH).

Onu mpencraBieHbl B BHJAE CIA00W KHCIOTHI M COJBIO JTOM KHUCIOTHI.
OcHOBHBIMH OydepHbBIMH CHCTEMaMHu SBJISIOTCSA: B KIETKax — OelkoBas U
docdarnas, BO BHEKJICTOUHOM IPOCTPAHCTBE — KapOoHaTHas. ['eMorioOuHOBas
OydepHass cucreMa aKTMBHA KaK B KJIETOYHOM, TaK M BO BHEKIECTOUYHOM
IIPOCTPAHCTBE.

BydepHbie cucTtemMbl KpOoBH, NpeacTaBisis Tonbko 1/5 obOmel OydepHoit
€MKOCTH OpraHums3Mma, IMpu Juctpecce He MoryTt mnoxanepxkuBarbe KOC Ha
HOpManbkHOM ypoBHe. [losTomy mpu wucromeHnn Oy]epHBIX cUCTEM IS
noanepxkanauss KOC HauMHAIOT aKTUBU3UPOBATHCS (PU3HOIOTHYECKHAE CHUCTEMBI
MEJIJIEHHOTro pearupoBaHus: 1) nerkue (yganeHue wim 3ajaepxka CO2); 2) nouku
(Beimenennie H+ wnu HCO3- |, peabcopbuus HCO3-); 3) neuenp (HelTpanuzanus

OKHCcIIeHUuEM); 4) sxenynouano-kumieunsiid TpakT — KKT (Beinenenne H+, HCO3-)

U JIp.



B wucropnueckom acnekre oneHky KOC ocymecTBiasnu pa3iInyHBIMA
crnoco0amMu B 3aBUCUMOCTH OT NMPUMEHSAEMbIX TEXHUYECKUX CPEICTB, TEXHOJIOTHIA
Y KOHLICIILIUU.

CHauana ee mMpoBOAWIN C MOMOIIbIO ypaBHeHUs ['ennepcona-I'eccenpbaxa

(Henderson-Hasselbalch):

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

riae: logKa - morapudM KOHCTaHTBI TUCCOIUAIIMN YTOJBHOW KUCIIOTHI TIPH
380C.

3arem garckuii  ydyenwii O. 3uraapa-Angepcon (Sigaard-Andersen)
chopMyIHpoBaj onepaTUBHBIN MeToa KoHTpoass KOC nupkynupyromeit KpoBu Ha
ocHOBaHMH onpeneiacHuss pH B mpobax KpOBH, HACKHIIICHHBIX JIBYMs KHCIOPOJIHO-
YIJIEKUCIIBIME cMecsiMu (00buHO ¢ KoHIeHtpamnueir CO2 okomo 4% u 8%) wu
aKTyasbHOro 3HaueHust pH nanHoro oOpasia KpoBH.

K konmy 50-X TODOB MpONIEANIEro CTOJETHS TJiaBa IEHTPaJIbHOM
oonbHuuHOM nabopatopun B Komenrarene ITonm Actpynm (Paul Astrup) Been B
HpakTUKy ObicTpoaeiicTByromue pH-metper dupmbr Radiometer, momyuusiive
Ha3Banue Astrup MicroEguipment (mukpomeron Actpyma). OmnpenesiuB Tpu
BenuuuHbl pH B oHOM nTpobOe U mocTpouB IpaduK HA CIICUATLHON HOMOTpaMMe
3uraapma-AHIEpCeHa, MOXHO TOJYYHTh HWCTUHHYIO KOHIICHTPAIMIO AaHHOHA
ruapokapbonarta (AB) B mimasme KpoBH W TMPOM3BOAHBIC TMOKA3aTEIH: CyMMY
Oydepubix ocHoBanuii (BB), wu30mitok ocHoBanuii (BE), crampgapTHbIit
oukap6OoHnar (SB).

B 1954 r. amepuxanckuii pusuonor Pugapny Cuoy (R. Snow) coolmmr o
CO3JaHUM TOJApOTpadUIECcKOro dJeKTpoaa miusa mpsmoro wusmepenuss PCO?2,
KOTOpPBIM OBLT yCOBEpIIEHCTBOBaH B 1958 r. amMepuKaHCKMM aHECTE3UOJIOTOM U
nmwkeHepom Jxonom CeBepunrxaycom (J. Severinghause). O. 3uraapa-AsHaepceH

pa3zpaboTai APYryro JUHEHHYI0 HOMOIPaMMYy, C TIOMOIIbIO KOTOPOU, MpOBeIs



npsamoe omnpenenenue pH u PCO2, moxHo onpenenuts nokaszarenun KOC. B
JanbHEHIIEeM, MCHOJIb3ysl KOMIBIOTEPHYIO TEXHUKY, MOXHO OBUIO TOJY4YUTh
nokazarenu KOC, UCKIIOYMB HE TOJBKO 3KBUIMOPUPOBAHUE KPOBHU 3TATIOHHBIMU
ra3oBbIMH CMECSIMU, HO 1 HOMOI'PaMMBbl.

B 1956 r. amepukanckuii 6moxumuk u ¢usuonor JI.C. Kmnapk (L. Clark)
pa3zpabotan mnossiporpaduueckuit snekrpon s ompeneneHus PO2. K 1960 r.
NOSIBUWIKMCH TEpBble MPUOOPHI I KIMHUYECKOIO MOHHMTOPUHIA Ta3oB KPOBU U
KOC.

B 70-e roasl BHEApEHBI B MPAKTUKY ONTOJIHbIE TEXHOJOTUU WU3MEPEHUS U
peructpauuun pH, PCO2 u PO2. Bpicokas TOYHOCTh M3MEPEHHS] U HEOOBIION
IUaMeTp JaT4yhKa MO3BOJsUIAa BBOJAMTH €TI0 B COCYIUCTOE PYyClIO M TOJydaTh
HenpepbiBHYI0 nHpopmaruio o KOC.

B nauane 80-x romos Ilutep Ctroapt (P.A. Stewart) onmyOaukoBana HOBYIO
koHenuio KOC ¢ wusnoxeHneMm (PU3MKO-XUMHUYECKOTO TOJIXO0Ja K €ro
¢uznonoruu. OHa NMpeAnoYTUTEIbHA B COBPEMEHHON KIMHUYECKOW (PU3HOJIOTHUH,
Tak Kak HU U30bITOK OCHOBaHMI, HM KOHILIEHTpaIusi OukapOoHaTa B Ija3Me KpOBH,
B TOM YHCII€ U CTaHJAPTHOTO, HE BCETJa MOTYT OOBSACHUTH MPHUPOAY HAPYIICHUM
KOC y 6onpnoro. Konnenmust CtioapTa mMO3BOJISIET BBISBUTH MPUYMHBI MHOTHX
pacctpoiicte KOC u Gonee pannoHaibHO MOIONUTH K UX ycTpaHeHuto. CoriacHo
ATON KOHILIENIMU, BCE BOJHBIE PACTBOPHI B OpPraHU3ME YEJIOBEKA MPEACTABISIOT
coboit Hemcromaemblii ucrounuk H+. B atux pactBopax [H+] ompenensercs
mucconuanueit Boasl Ha H+ wm OH- wuonbl. JlaHHBIA mpoliecC HPOUCXOIUT B
COOTBETCTBHHM C 3aKOHAMM (PU3UUECKON XMMHH: JIEKTPOHEHTPATbHOCTHIO (CyMMa
BCEX TOJIOKUTEIBHO 3apsDKEHHBIX HOHOB paBHa CYMME  OTPUUATEIbHO
3apsDKEHHBIX MOHOB) M COXPAaHEHUI0 MacC (KOJIMYECTBO BEIIECTBA B JAHHOM
pacTBOpPE OCTAETCS] MOCTOSHHBIM, €CJIM OHO HE J00ABISETCS UM TPOU3BOAUTCS, HE
YAQISIETCS UK pa3pyLIaeTCcs).

B Hopme B mia3me cyiiecTByeT paBHOBecue Mexay karnoHamu (Na+, K+,
Cat++, Mg++) u anmonamu (Cl -, HCO3-, Genku, octaTouydbie aHUOHBI). OHO

paBHO 153 MMOJIB/T 1 IpecTaBiIeHO B quarpamme [ amouma. [Ipu ucromenunn



OukapOOHATHBIX Oy(epHbIX OCHOBAaHMI HMX MECTO 3aHUMAIOT OPraHUYECKUE
KHUCJIOTBI, B PE3YyJIbTaT€ YEro CO3/1a€TCsl HECOOTBETCTBUE MEKIY KOHIIEHTpaIueu
Na+ u cymmoit HCO3- u Cl-. IosBnsieTcst Tak Ha3bIBa€Mblil aHMOHHBII UHTEPBaJ
(AN). B Hopme oH cocTaBisieT 12.4 MMOJIB/JI.

CymHocts oaxona CTrioapTa 3aKJII04YaeTcsl B TOM, YTO B IJIa3ME BEJIMYMHA
KOHLEHTpaluu uoHOB Bojopoaa (dopmupoBanue KOC) 3aBucut ot 3-X
nepeMeHHbIX BennunH: a) PCU -pa3HUlIbl KOHIIEHTPAIMU CUIBLHBIX HOHOB (MEXIY
cymmoit konnentpainuu Na+, K+, Cat++, Mg++ ¢ onnoii ctoponsl, u Cl- + nmakrar,
¢ apyroi); 6) PaCO2; B) AoGur — o01ieil KOHIIEHTpallul HEIUCCOIMUPOBAHHBIX
(AH+). 1 nucconmnpoBaHHbIX (A-) c1abBIX KUCIIOT.

Conepxanue H+ u HCO3- meHsieTcs ulib Ipy U3MEHEHUH OJTHOTO U3 3THUX
Tpex nokazareneil. [loaTomy myist Toro 4ToObl y3HATh, KaK OPraHU3M PEryJIupyeT
pH, HEoO6X0o1UMO TIpeCTaBIATh, YeM O0YCIIOBJICH UX CIIBUT.

Hampumep, y 60JbHOTO €O CTEHO30M MPUBpPATHUKA BCIEICTBUE MOTEPH C
KEIyIO4YHBIM  comepkumbiM  comssHol  kuciotel  (HCI)  pasBuBaercs
TUMOXJIOPEMUYECKUNA  METAa0OJUYECKUH  ajKajao3 MHOTAA C  BBIPAXKEHHOM
KJIMHUYECKON cummnToMaTukoil. YBenuuenue PCHU mnpoucxoauT BCiEACTBHUE
MOTepU TAaKOro CuiIbHOrO aHmoHa kak Cl-, 06e3 3HAYMMOW MOTEPH CHIIBHOTO
katuona. Korma won Bomopoma tepsiercs kak Boga (HOH), a me xak HCI-,
usmenennii B PCU ne Oyzaer, u mostomy He uaMmenutbes [H+]. [ns xoppexuun
ajKano3a MPEANOYTUTENILHO BBEACHUE XJIOPHUCTO-BOJAOPOJHOW KHUCIOTHI B
pactBope. Ha ¢done ankanoza 607bII0€ KOJIMUYECTBO KaIHs MEPEXOAUT B KIETKH,
ocTaBissi 3HayWTeNnbHYR0 dacTh Cl- B mia3Me KpOBH, YTO MPUBOIUT K
3HaunTenbHoMy cHIkeHnio PCU. PactBop Punrep-makrarta 6onee ¢pusnonaornyeH,

gem 0,9% NaCl, tak xak PCH ux cooTBeTCTBEHHO paBHbI 28 1 (0 MIKB/JI.



2. METOIUKA 3ABOPA KPOBU IJIAA NCCJIIEJOBAHUA KOC 1
XAPAKTEPU3VYIOUIUE EI'O TIOKA3ATEJIN

KpoBb noimkHa 3a0upatbesi U3 apTepUu MpU OIIEHKE Ta3000MeHa B JIETKUX U
JIOTIOJIHUTENIBHO M3 BEHBI - B Cllydae HAJIMYUS HAPYIICHUS TPAaHCIOpPTa Ta30B
KpOBbIO M (WJIM) TKaHEBOro razooOmeHa. Mrma w mmpuir juisi 3a6opa  KpoBU
JOJDKHBI OBITh T€NAapUHU3UPOBAHBI, HE JOJKHO ObITh KOHTAKTa KPOBU C BO3YXOM.
KpoBb n0iKHBI HiCClie1oBaTh cpasy ke mnocie 3adopa. Eciiu 3To HeBO3MOXHO, OHA
JIOJDKHA TIOMEIIAThCS B JICSSHYIO BOJY M HCCIIEOBAaTh €€ HYXKHO HE TO03XKe, YeM
yepe3 30 MuH.

s onenku KOC yaiiie Bcero UCrosib3yroT CJICAYIONINUE MOKa3aTeIu

pH - 510 oOpaTHBII necATUYHBIN JorapudM KOHIICHTPAIIMU BOIOPOIHBIX
MOHOB. OTOT TIOKa3aTelb W3MEHSIETCS TNpPH HAJIUYUU JEKOMIIEHCHPOBAHHBIX
Hapymennii KOC u MOXeT CBUIETEIbCTBOBATH TOJBKO O CIBUTaX B CTOPOHY
anuao3a uiau ankano3a. B Hopme pHa naxomutcsa B mpenenax 7,35-7,45; pHv -
7,32-7,42; pH BHyTrpukierounsii = 6,8-7,0. I'panunsl konebanumii pHa,
COBMECTHUMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bIToOK miam nepuIMT OCHOBAaHWUM, T.€. PacYeTHOE KOJHUUYECTBO
mMoirb HCO3-, koTopoe HE0OXOAMMO BBECTH B KaXKIBIA JIMTP BHEKJICTOYHOU
KUJIKOCTH WM BBITECHUTh W3 Hee Kuciaotod s HopMmanuzauuu KOC. Dtot
koMnoHeHT KOC cBugerenscTByeT 0 HeabixaTeabHbX HapymeHuax KOC wunum o
KOMIIEHCATOPHBIX M3MEHEHHSIX €ro IMpHU AbIXaTelbHBIX paccTpoiicTBax. B Hopme
BEecf = + 2,3 MM/n1. [Ipeaensl kosiebaHmii, COBMECTUMEIE C KU3HBIO, = 15MM/I1.

PaCO2 (PvCO2) - nwixarensHblii kKoMmoHeHT KOC, cBHIETENBCTBYET O
neixarenbHblx HapymeHusx KOC unm o0 KOMIEHCATOPHBIX H3MEHEHHUSX 3TOTO
MOKa3aTessl MPU HEJbIXAaTeNbHBIX paccTpoicTBax. B HOpMe 3TOT moka3aTelb B
apTepuaibHO KpoBHW coctaBiser 35-45 MM pr. cr. (4,7-6,0 «Ila), mpwm
COBMECTHUMBIX C XKHU3HBIO Konebanusamu oT 10 1o 150 mm pr. ct. (1,3 - 20,3 kIla).
Ywmenpmenne PaCO2 menee 35 MM pT. CT. CBUACTEIBCTBYET O THIIOKAITHUH

BCJICACTBHC I'MIICPBCHTUIIALIMK, KOTOpAaA IIPUBOAUT K AbIXATCIIbHOMY aJIKAJI03Yy.



VYBenuuenne PaCO2 Boimie 45 MM PT. CT. HaOMIOJAETCS MPU TUIIOBEHTUIALIUH,
TUMNEepKanHUs TPUBOJUT K JAbIXaTEIbHOMY alUI03Y.

BB — xoH1IeHTpanust ocHOBaHUI BceX Oy(epHbIX CUCTEM KPOBH (B HOpME —
40-60 MM/m).

SB — cTrangapTHbIi OMKapOOHAT — KOHLEHTpALMsl aHMOHA TUAPOKapOOHaTa B
miazme kpoBu npu 100% HacelieHMH TeMorioOuMHa AaHHOW MpoObl KPOBH
kuciaopoaoM, Temmnepatype ee 380C u Hanpsxenun CO2 B Heit 40 MM pT. cT. (5.32
kPa). Ortor mnokazarenb mo3BoJsEeT AUQPGEpEeHIUPOBATh JbIXaTEIbHbIE U
HebIXaTeNbHbIe paccTpoiicTBa. OH B HopMe paBeH 20-27 (cpean. 24) mM/m.

AB — ucrtunnsie Oukap6onatsl, coaepxanue HCO3- B mnazme kposu (19-23
MM/m).

TCO2 — o6mas yraekuciora kposu (10,5-13,0 MM/m).

B mnacrosimiee Bpems, ucxons u3 konHmeniuu KOC Crioapta u umes
COBPEMEHHBbIE Ta30aHAJIU3ATOPHI, JJIsi O0Jiee TOYHOTO OIMPEIETICHHsS] MPUUYUHBI U
naToreHe3a HapylIeHUH 11eJ1ecoo0pa3Ho HapsAy C KIMHUYECKMMHU JTaHHBIMU
onpenenath creneHs n3menenuss PCU, PaCO2 u Ao6.

PCU y 3nopoBeix mronei coctaBisgeT 40-42 MMOJIB/TT B €€ MOXKHO Y3HaTh
npu ymporieaHom pacuere: PCU= [Na+] - [Cl-]. Camxenne mo 30 mMMob/i
CBUJICTENIBCTBYET O PA3BUTHH HEABIXATEIBHOTO allM103a, a yBeauueHue ooiee 50
MMOJIB/JT — O HEJBIXaTEeJIbHOM CIBUTE B CTOPOHY ajkaino3a. CyliecTByeT cTporas
koppessinus Mmexxkay PCU u BE B kpoBu manuentoB OPUT.

KoHnenTparust AucConnMupoBaHHBIX CIa0BIX KUCIOT (A-), MPEACTaBICHHBIX
B TUIa3Me KpoBH ee Oenkamu u pocharamu, mensiercs ¢ usmenenuem PCHU, PCO2
u AoOu.

3. HAPYIIEHUA KOC, UX TTPOPUITAKTUKA N KOPPEKIIUA
Paznuuaror nBa Buna Hapymenuit KOC (tabi.1): HenpixatenbHbie (anuao3

WK aJIKaJIo3 — IATOJOIMYCCKOC COCTOAHHC IIpHU KOTOPOM IICPBHUYIHO

YBCIHNYUBACTCA Z[G(I)I/II_II/IT WIH U30BITOK OCHOBaHHﬁ, 4TO OPHUBOAUT K U3MCHCHHUIO



nokazatenss BEecf u pH B cTropony auunemMun win ajakaaieMHUH) U JIbIXaTEIbHBIC
(aummo3 WM ankano3 ¢ MEepBUYHBIM yBeauyeHueM win cHmxenueM PaCO2). Ilpu
nuarHoctuke HapymeHudt KOC HeoO0XO0IUMO OIIEHUBATH CTENEHb TSIKECTU
pacCTpONCTB U KOMIIEHCATOPHBIX U3MEHECHUM.

Moryt ObiTh Oosiee cnoxuble Hapymenus KOC: onHoHampaBieHHbIE
(mpIXaTenbHBIM M HEABIXaTEIbHBINA allU103 WK ajlKajlo3) U pa3HOHAINpABICHHBIE,
POTUBOTIONIOKHBIE  (JIBIXaTeJIBHBIM  alMJ03 M HEJbIXaTeJIbHBIM  ajKayos,
JIbIXaTebHBIA aJIKalo3 U HeJbIXaTeNbHbIM aiuo3). B WX nuarHoCcTUKe BajkKHOE
3HAYEHUE HMMEIOT 3HAHME aHaAMHE3a W CYIIHOCTH MaTOJIOTHUYECKOIo Mpoliecca,
KJIMHMKa 3a0ojeBaHuss B conocrtaBiiennu ¢ gaHHeiMu  KOC, BojHO-
ANEKTPOIUTHOrO OOMEHa U MOKa3aTeIs MU ra3000MeHa.

[Ipodpunaktuka nHapymenuit KOC Bo Bpems aHeCTe3MHM M HMHTCHCUBHOU
TEpanmuyd  OCYIIECTBISIETCS TOJJIEP)KAHWEM  aJICKBaTHOTO  KPOBOOOpaIeHUs
(obmiero W MHUKpPOLMPKYJSIMK) W BEHTWISIUU  JIETKUX B PEXHUME
HopmoBenTwsiuu (FetCO2 = 4,9 — 6,4 006%), obecrneueHHEM TOCTATOYHOM
okcureHarmu  (Sa02 = 94-100 00%), npeAynpekJACHUEM HAPYIICHUN
MeTaboIu3Ma.

WNurtencuBnas tepanus OonbHBIX ¢ HapymenuemM KOC pomxHa, mpexie
BCEro, TMpeayCcMaTpuBaTh YCTpaHEHHE (DYHKIMOHAIBHBIX M METa0OIMYEeCKUX
pPacCTpOMCTB  KaKk  MPOSIBICHUH  OCHOBHOTO  3a00JieBaHUs,  YCTpaHECHHE
KpUTUYECKOTO cocTosiHusA. [lpu orcyrcTBuM 3ddexTa W THKENBIX HapYIICHUSX,

npoBoauTcs koppekius KOC.



Tabnuua 1

Xapakrep Hapymenui KOC

Hapymenus KOC IToxazatenn KOC

pH PaCO2 BEecf
HenprxaTensHbli anmnos:
YMEpEHHBIN -25--52
BBIpa)KEHHBIN -5.3--7.5
TSDKETIBIN: -7.6u<
JIEKOMTIEHCUP OBAaHHBIN 7.20 40 -76
YaCTUYHO KOMIIEHCUPOBAHHBIN 7.21-7.29 34-28 -7.6
KOMIIEHCUP OBaHHBIN 7.35 20 -7.6
HenprxaTenpHbli ankanos:
yYMeEpeHHBIH +2.5-+6.5
BBIPQ)KEHHbIH +6.6 - +12
TSDKETIBIN: +12.1u>
JICKOMITCHCUPOBAHHBIN 7.59 40 +12.1
YaCTHYHO KOMIICHCUPOBAHHBIN 7.53-7.49 46-50 +12.1
KOMIICHCHPOBaHHBIN 7.45 60 +12.1
HenpixateabHbIN alIKajio3:
yMEpEHHBIIH +2.5-+6.5
BBIPQKCHHbIH +6.6 - +12
TSDKETIBIH: +12.1u>
JICKOMIICHCUP OBAHHbIH 7.59 40 +12.1
YaCTHYHO KOMIICHCUPOBAHHBIN 7.53-7.49 46-50 +12.1
KOMITEHCUP OBaHHBIH 7.45 60 +12.1
JlprxaTenbHbIN alua03:
yMEpEHHBIiH 46-50
BBIPa)KECHHBIN 51-60
TSDKETIBIH: 61l u>
JICKOMIICHCUP OBAHHbIH 7.20 7.20 61
YaCTHYHO KOMIICHCUPOBAHHBIH 7.29-7.21 7.29-7.21 61
KOMITEHCHUP OBaHHBIH 7.35 7.35 61
JlprxaTenbpHBIN aKanos:
YMEepeHHbII 34-28
BBIPa)KECHHBIN 27-20
TSOKETIBIH: Pu<
JIEKOMIIEHCUP OBaHHBIN 7.59 -2.3 19
YaCTUYHO KOMIIEHCUPOBAHHBIN 7.53-7.49 -25--52 19
KOMITEHCUPOBaHHBIH 7.45 -7.5 19




Aunao3 HepIXaTeIbHBIA MOXKET OBITh META0OIMYECKUM, BbIICIUTEIbHBIM U

sk3oreHHbIM. OH xapakrepusyercs cHmxeHueM HCO3- u Bo3pactanueM aedunmra
ocHoBanwuii (Becf > - 2,3 MM/i). JlaHHbIii BUJ all103a MOKET OBITh BCJICICTBHE:
1)  BeiTecHeHus  (TuTpanmu) OukapOOHATa  pPa3IMYHBIMU  SHIAOTCHHBIMH
OpraHMYEeCKUMHU  KHUCJIOTaMH, HalpuMep, KETOKHCIOTaMu TIpu  Jauadere,
AJIKOTOJIM3ME WJIM TOJIOJJAHWM, MOJIOYHOW KHUCJIOTOW TIPU THUIIOKCUU; 2)
ymensbiienuss HCO3- B opranusme (auapesi, GUCTyNbl KUIIEUHUKA U KETYHOTO
Ny3bIpsi, S3BEHHBIM KOJUT, XPOHHYECKas IOuYeyHash HEAOCTATOYHOCTh, IPHEM
COJIIHOM KHUCJIOTHI U XJIOPUJA AMMOHHS), YTO MPUBOAUT K YMEHBIIEHUIO KATUOHO-
anronHoro rpaguenrta [(Na+ + K +) _ (Cl- + HCO3-)] x ypoBHio Menee 12 MM/n
(8 Hopme = 20); 3) mocTymieHHS HEJIETYYMX KHUCIBIX BEIIECTB (OTpaBIICHUEC
HK30TE€HHBIMH KUCJIOTAMHU: CaTUIIMIaTaAMHI, METAHOJIOM, STUJICHTIIUKOJIEM).

[Ipu pa3BUTUM HEABIXATENBHOIO alU03a BKIIOYAIOTCS KOMIIEHCATOPHBIE
MexaHu3Mbl. CuiibHas KHCJIOTa TpPU pPeaKIuu ¢ OuKapOOHATOM TMEepeXOauT B
c1a0yro YroJibHYIO KUCTIOTY. YTOJIbHAsI KHCJIOTa BO30YXKIAeT AbIXaTeIbHBINA IIEHTP
U MPOAYKTHI ee auccormanuu BeiBoaaTcs Jierkumu (CO2) u moukamu (H20). Tlpu
OTCYTCTBHUU MATOJOTHUU CO CTOPOHBI movek oOras sxkckpennst H+ u cuate3 HCO3 -
MoryT yBenuuuThes B 10 pas.

[lo MHEHWI0O MHOTHMX HCCIeAoBaTeNel, MpU MeTabOJINYECKOM alH103€
00s3aTENIbHO UMEETCSI aHNOHHOE HECOOTBETCTBUE, BOSHHKAET aHUOHHBIM MHTEPBAII
MKy KOHIIeHTpanuei katuona Na+ u cymmont anronoB Cl-, HCO3-. Ero MmoxHO
OTIPEJICUTH 110 hOopMYyIIe:

AU = Na+mi1 — (Cl-u1 + HCO3-).

B wopme AW (ammoHHBI wHTEpBan) paBeH 12+4 w~M/n.  Ilpm
HEJIBIXaTeIbHOM aIliI03€ (3a UCKIIFOYCHHEM COJITHOKHCIIOTo) AW yBenmnumBaeTcs
BCIICJICTBHE WCTONB30BaHus Oy(depHbIX CHCTEM KpOBU Il HEHTpamu3aiuu

KHUCIIBIX IIPOAYKTOB.



[Tpu HEJIbIXaTeIbHOM anuI03e pPa3BUBAIOTCA CHEAYIOLINE
nato(U3MOJIOTHYECKUE PEaKIMK: YyBEIUYEHUE cojAepkaHus H+ B kieTkax u
pa3BUTHE BHYTPUKJIETOYHOTO AalM03a, KOMIIEHCATOPHOW THUIEPBEHTUIIALINU,
noBellIeHHOE ynaneHue H+ moukamu (mpu pH < 7,25 peakuust MOYM CTaHOBUTCS
KHCJION), yacTas pBoTta (ynaineHue H+ ¢ KeayqodHBIM COACPKUMBIM), CMEIICHUE
KPUBOM JUCCOIMAIIMM OKCUTEMOTrJI00MHAa BIPaBO C OOJIETUEHHUEM OTAA4M TKAHSIM
KHUCIIOPO/JIa, KaTaboJIM3M U paciaji KIeTOK, Bbixo/l K+ U3 KJIETOK U MOBHIIIIEHUE €T0
B KPOBH, aKTUBAIIUS CUMIATO-aIPEHAIOBOM CUCTEMbI U BHIOPOC KaTEXOJIaMHUHOB C
MOCJICTYIOIINM HapyleHHueM (YHKIIUU CepIeYHO-COCYUCTON CUCTEMBI.

Knuaudeckn HeapIXaTeNbHBIM ali]I03 MOXKET MPOSBIATHCS HapYyIICHHEM
reMOJAMHAMUKNA ¥ MHUKPOIMPKYJISIIIUN, YYallleHUEeM JIbIXaHUus, THUIEPTEPMHUECH,
OJIMTYPUEU WU aHypUEH, aITUHAMUEN.

JIMarHOCTUKY HEABIXaTEIBbHOIO alli103a OCYIIECTBISAIOT Ha OCHOBaHUMU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTHHBI U JJabopaTopHbIx uccienoBanuii KOC
(BE <-2,5; AB < 19, BB < 40, SB < 20, pH < 7,35). Yame Bcero pa3BuBaercs
MEeTa0OTUYECKUN alua03 BCIEJICTBUE HAKOIUIEHUS B OpraHU3ME IMPOIYKTOB
oOmMeHa. PaznmuuaroT mpu 3TOM JaKTaT alya03 2-X THUIOB: THHA A (KIACCUYSCKUMN)
y OOJNIBHBIX C MMOHWKEHHOU nepdy3uel TKaHel W BBIPAKCHHOW TMIIOKCHUEH W THUIIA
B, y OONBbHBIX C BBIPAKEHHBIMH META0OJMYECKUMH HapYIIEHUSIMH (CaxapHBIi
nuaber, nHPEKITMOHHbIE 00JIe3HH, MOYCYHO-TICYCHOYHAs] HEJJOCTATOYHOCTh U TIP.)
U HEKOTOPBIX OTpPAaBJICHUSAX (CaTuUUiIaTaMH, HTWICHIJIUKOJIEM, METaHOJIOM,
aHTU(PU30M U JIp.).

Jlaktar — CuHIBHBIM MOH, @pU HOpMadbHOM pH OH MNOJTHOCTBIO
JUCCOIIMMPOBAH, TaK KaK OPraHu3M OBICTPO €ro MPOAYIHUPYET W TOTJIOMAeT. Y
OOJBHBIX, HAXOMSIIMXCA B KPUTHYECKOM COCTOSHUU, YPOBEHb THIEpIaTATEMHUU
3HAYMUTEINILHO BBIIIE, YEM YPOBEHD allM103a.

Jlaktar MoOXkeT ObITh moBbImIeH (Oonee 2-4 MM/m), a [H+] Her. OtoO
OOBsICHSIETCS TEM, 4YTO MPU MHTEHCUBHOM Tepamuu K IiazMe J00aBlsIeTCS He
MOJIOYHAsI KHCJIOTA, a COJb CHJIBHOM KHUCIIOTBHI: CHJIbHBIM KaTHOH Nat BMecTe C

CHJIbHBIM JIAKTAaTHBIM aHUOHOM. JlakTaT HOTpe6J'I$IeTCH Io4 BJIMAHHUCM KIICTOYHOI'O



Merabonu3ma U ocrtawiuiics MoH Hatpus nosbimaer PCU. [Ipu HOpManmbHOM
CUCTEMHOM MeTa0oJu3Me CYTOYHBIM 000poT snaktata paBeH 1500-4500 mMMoOIb.
Bropoit mexannsm koppekumn PCU n HopMmanmsanuu pH npu runepiakrareMuu —
3TO nepemenieHre cuibHoro annona Cl- u3 mina3Mbl KpoBU B KiI€TKH. OCHOBHBIM
HMCTOYHUKOM JIAKTaTa SBJISIOTCA JIETKME, OCOOEHHO NpH OCTPOM JIETOYHOM
noBpexxaerun. [lo muenuto N.P. Day u coapr. (1996), rumepnakratemus npu
CEINCUCEe BO3HUKAET CKOPEE BCIIEJICTBHE MOBBIIIEHHOIO a’poOHOr0 MeTadonu3Mma,
YeM TKaHEBOM T'MIIOKCUM UM YTHETEHHUS aKTUBHOCTH MUPYBATACTUIPOTEHA3bI.

[Ipu nuarHocTHKe anuao3a BaXKHO OMPENEIUTh MPUYUHY, CTEIIEHb TAKECTH
NEPBUYHBIX HAPYIIEHUH M KOMIEHCATOpHbIX wu3MeHeHud. KomuuecTBeHHOE
npeoOnananne  UUEGPOBBIX  3HAYEHUM  MEPBUYHBIX  HApyIIEHUH  Haj
KOMIIEHCATOPHBIMU MU3MEHEHHUSIMU MO3BOJISIET NpaBMiibHO o1leHUTh KOC.

WNuTencuBHast Tepamnusi OOJBHBIX C HEABIXATEJNbHBIM AallMI030M JIOJDKHA
npenycMaTpuBaTh MAaTOTEHETUYECKOE JIeYeHUE OOJBHOT0, YCTPAHEHHE NMPUYHHBI,
BbI3BaBIIECH pa3BUTHE aluA03a (IIPU YCHEIIHOM JICYEHUU OPraHUYECKUE KUCIOTHI
MOCTETIEHHO METAa0O0IU3UPYIOTCS U (WIIH) SIKCKPETUPYIOTCS, alliI03 UCUE3aET).

Ecim npuumHy He yaaeTcs YCTpPaHUTh, TSOKENbIA aluao3 HYKHO
KOppUTUpOBaTh BBeneHHEM ocHoBaHuii: 4,2% wm 8,4 % pacTtBopa HaTpus
ruapokapOonara (B 1 mi pactBopa 1 MM ocHOBaHUi), WM JIakTaTa HaTpHs (B 1 M
11 % pactBopa 1 MM ocHoBanwmii), unu 3,6% pactBopa Tpucamuna, THAM (B 1
M 3,6% pactBopa cogepxurcs 0,3 MM ocHoBaHuil). PacueT n03b1 OCHOBaHUS
MIPOM3BOJIAT 110 (hopMyIIe:

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

rae: JAbC - nedunmt OydepHbIx cucreM, MM OCHOBaHHIA,
F — 06beM BHEKJICTOUHOM KUIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3Huiia Mexx1y UICTUHHBIM U HOpMaJibHbIM 3HaueHuem BE.



He cnegyer pepuuuT OCHOBaHUN KOPPUTMPOBATH MOJHOCTHIO. Ecim
MpPUYMHA alUA03a ONpeaesieHa U MOXET ObITh KOHTPOJUPYEMa, TO BO BBEICHUU
OCHOBAaHUI HEPEAKO HET HEOOXOUMOCTH.

Cpok rogHOCTH HaTpus rujapokapbonata - 1-3 cyrok, a mpu A00aBJICHUN
crabmmzatopa (0,3 mun tpuiiona b Ha 1 mut runpokapOoHaTa) OH yBEITUYHMBACTCSI
no 30 cyr. Hatpuii ruapokapbonar aeiictByet ObicTpo. Ilpum ero mpumenenuu
cClelyeT y4MThbIBaTh YyBenuueHue obOpaszoBanus CO2 u  HE0OXOAUMOCTb
AOCTATOYHOW  BEHTHJISIIUM  JIETKMX, a TaKkke BO3MOXKHOCTH  Pa3BUTHS
TUIEPOCMOIISIIBHOTO  COCTOSIHMSI € TMOCJEAYIOUIUM — PAa3BUTHEM  CEpACHHO-
COCYAMCTOM HETOCTATOUYHOCTH.

[Ipy wucnonb3oBaHWMM JaKTaTa HaTpusd (JIaKTacoja) MPOUCXOAUT €ro
MeTaboau3M B TEYEHU C OOpa30BaHUEM TJIMKOI€Ha, MO3TOMY MpPHU HAPYIIEHUAX
(GyHKIMM TIEYCHH OH MPOTHUBOMOKa3aH. Kpome TOro, BO3HUKAET JIAKTAIHIEMUS,
YTO OTPAHUYHMBAET €r0 MPUMEHEHUE TPU TKAHEBON THUIIOKCHH.

TpucaMuH OKa3bIBa€T BBHIPAXKEHHOE TUYPETHUECKOE NIEWCTBUE, BBIIEIACTCA
noykamu. Mcnonp30BaTh €ro MOXHO TOJIBKO MPU COXPAHHON UX (DYHKIIUH.

ANKano3 HeIbIXaTeIbHBI BO3HUKAET TIPU TMOBBIIMIEHUA COOTHOIICHHUS
HCO3-/PaCO2 3a cuer yBenumuenuss HCO3-. On MoxkeT ObITh BeiencTBue: 1)
U30BITOYHOTO BBEJCHUS Oy(pepHBIX OCHOBAHUN WM TEPEIMBaHUS OOJBIIOTO
KOJIMYECTBA IIUTPATHOU KPOBU (LIUTPAT B IIEYEHU MPEBpaIacTCs B HATPUS JIAKTAT);
2) TOBBINICHUS 00pa3oBaHWsl OMKApOOHATOB B IMOYKAX W KEIYIOYHO-KHIICTYHOM
TPaKTe WJIM OTHOCUTEJIBHOTO MOBBIIIEHUS UX COAEP)KaHUS IMPHU OOJBIINX MOTEPSIX
H+ u xnopunoB (HeykpoTtuMmasi pBoTa, nuapes); 3) nedunmra Kaaust npu O0IbIION
NOTEPU €ro WM OrPAaHMYEHHOTO TMOCTYIUICHHsS ero; 4) JUINTeNBHOTO W
OECKOHTPOJIBHOTO  BBEACHHUA JUYPETUKOB, MPHUBOJAIIETO K  YCHJICHHOMY
BBIBE/ICHUIO U3 OpraHu3Ma Kajlusl U XJIOPUIOB.

[Tpu aJKanose HE/IbIXaTeIbHOM BO3HUKAIOT clIelyonie
naTo(QU3NOIOTHIECKHE U3MEHEHHUA: 1) BBIXOJ Kajus M3 KIETOK M MOCTYIUJICHHE B
HUX H+ ¢ m‘ocnexylommM  pa3BUTHEM  BHYTPUKICTOYHOTO — aluuo3a; 2)

YBCIMYHUBACTCSA BBIACICHUA KAl ITIOYKaMH, Pa3BUTHUC T'HIIOKAJIMCMHUH C



MOCJEAYIONIMM HapyIIeHUEM pUTMa cepAlla; 3) TMHOBEHTUIIALMS; 4) CMEICHHE
KPUBOM JMCCOIMAIIMKM BJICBO C 3aTPyJHCHHEM OTJAud KHUCIOpOAa TKaHAM; D)
pa3BUTHE MAPaIOKCATHHOM alluypUH.

Knuaudeckn anuao3  HEAbIXaTENbHBIM  MPOSBISETCS TUIOBOJEMHUEH,
TUMOKAINEMHEH, TOJUypHUel, MBIIIEYHOW CJIa00CThiO, HWHOTJA BO3HHUKAIOT
CyJIOpOTH BclieicTBUE CBs3biBaHUsl Ca2+ Genkamu.

JInarHOCTUKY HEIBIXaTEIBLHOTO aJIkajio3a OCYIISCTBISIOT Ha OCHOBaHUU
JTAHHBIX aHaMHe3a, KIMHUYECKON KapTUHBI U JJabopaTopHbIX uccienosanuii (BE >
+3,0 MM/, HCO3- > 25 mM/a. PaCO2 > 46 mm prt. ct. pH > 7.46), BonHO-
ANIEKTPOJIUTHOTO OaiaHca (TUIMOKATUEMUSI, TUTIOXJIOPEMHUS ).

NutencuBHast Tepanusi OOJIBHBIX C HEIBIXaTENbHBIM aJIKajI030M JOJKHA
npeaycMaTpuBaTh: 1) MATONCHETHYECKOE JiCYeHHE OOJIBHOTO, YCTpaHEHHE
OPUYMHBI, BbI3BaBIICH pa3BUTHE ajKajgo3a, 2) yCTpaHCHHE HapyIIeHUMH
reéMOJIMHAMUKH; 3) KOPPEKIUIO TUITOKATMEMUH, THIONOXJIOpEMUH; 4) KOPPEKIHUIO
TSKEJIOTO JEKOMIIEHCUPOBAHHOTO alIKajio3a ¢ MCMHOJIb30BAHUEM COJISTHOM KHCIIOTHI
(0,05-0,1 N pacTBOp BBOASAT B LIEHTPAIbHBIC BEHbI C MAaKCUMAJIBHOW CKOPOCTHIO
BBeaeHus 0,25 MM wumu 2,5 mut - 0,1 N pactBop / KT Macchl Tenna B 4, HO He Ooiee
100 MM B cytkn) unu 100-150 ma 0,9% pactBopa xsopuga amMMOHUS (B CYTKH
BBOJUTh He Oosee 250-300 MM H+ ). MoxHO Takxe nmpuMeHuTh auakap6 (0,25-
0,5 r uepe3 poT), KOoTOphIi criocobcTByeT 3anep:xkke CO2 B kpoBu. Jns pacuera
UCIIOJIB3YIOT CIEAYIONIYIO (OpMYITy:

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

Anmao3 AbIXaTelbHbIM BO3HUKaeT npu Bo3pactanun PaCO2 BcieactBue
HapyIIEHHOW ajbBeONIIpHON BEHTWISAIMK. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBLIIICHUE BHIPAOOTKM HaTpusl OWKapOOHATa B OHPUTPOINHMTAX MW  KICTKAX
MOYEYHBIX KaHAJbIIEB, YCHIMBAETCs BbifeaeHrue H+ u xJopuioB moykamu, KpruBas

Aucconnanuu CMCIIAacTCA BIIPABO € o0JIeryeHuEM OoTaa4YM KHCJIOPOJda TKaHAM.



Knuanyeckn nbIXaTenbHBIN aluo3 TPOSIBISICTCS CHUKEHHEM 00beMa
BeHTWISAIIMY, HAPYIICHHEM pPHUTMA JIbIXaHUS, YBEIWYCHUEM YIapHOTO o0BheMa
Cepala, pacuiupeHrueM MepuepuvIecKuX COCYIOB, CHIDKEHHEM  OOIIeTo
nepueprUIecKoro COMPOTHUBIICHHUSI COCYAOB, THUIIEPEMHUEH KOXKHBIX ITOKPOBOB U
CIIM3UCTHIX 000JI0UEK, YUallleHHEM TyJIbCa, MOBBIICHHEM Win 0e3 usMeHenuii A /l,
MOBBIIICHUEM BHYTPUYECPEITHOTO JABICHUS.

JIMarHOCTUKY JBIXaTEeJIBHOTO aIlij03a OCYIICCTBISIIOT Ha OCHOBaHUH
JAHHBIX aHaMHE3a, KIMHUYCCKON KapTHHBI M J1a0OpPaTOPHBIX HCCIICIOBAHHM
(PaCO2 > 46 mm pr. ct., pH < 7, 35, BE kOMIIeHCaTOPHO MOKET CHMKATHCSI HUXKE
-2,3 MM/n).

NuTeHcuBHass  Tepamus — OONBHBIX € JBIXaTCIBHBIM  aIMJI030M
npeaycMaTpUBACT MaTONCHETHYECKOE JIeYCHUE OOJIBHOT0, YCTPAHCHHE MPUYUHBI,
BBI3BABIIICH pa3BUTHE all03a W PECIUPATOPHYIO MOIICPKKY HEIP(HEKTUBHOTO
COOCTBEHHOT'O JIbIXaHUA.

Ankano3 AbIXaTeNbHBIA (TUIOKAITHUYECKUH) BO3HUKAET MPU CHUKEHUU
PaCO2 BcrencTtBue TUMEPBEHTWISIIMU CIHOHTAHHOW (TpaBMa, T€MOpparuyecKui
IIOK, BO30YXIEHWE, HCTEepUs, THUIEPTEPMHS, IuUIHIIEC(aTHHO-KATA00IMUESCKUN
CUHIpPOM, TIpH cTpaxe OosbHOro, Ooynm) W wuckycctBeHHou (MBJI B pexume
TUTIEPBEHTUISIIUN ).

[Ipu ankanosze AbIXaTEIHbHOM KOMIIEHCATOPHO YMEHBIIAETCS AMCCOLUAIINS
OKCUTEMOTJIO0MHA, BO3PAaCTAaeT BBIJCICHHE TMOYKAMH H30BITOYHOTO KOJIMYECTBA
OoukapboHaTa, cHukaeTcs peabcopOuus u oopazoBanne HCO3- B spuTpornurax u B
KJIETKAaX TTOYE€YHBIX KaHAJIBIICB.

['mmokamHWsT BBI3BIBAET BAa30KOHCTPUKIIUIO TEPUPEPUIECKUX COCYOB,
COCYZIOB MO3ra M YyMEHBIIIEHHE MO3TOBOTO KPOBOTOKA, CMEIICHUEM KPHUBOU
JUCCONMAIINM OKCHTEMOTJIOONMHA BJIEBO C VYXYAIICHHEM OTAa4d KHCIOPOJa
TKaHSM, CHIDKAeT BHyTpuUuepemHoe aaBieHue, ymeHbmaeT MOK u BbI3bIBacT
TUTIOTEH3HIO.

NuTencuBHast  Tepammst  OONBHBIX  C  JBIXaTCNBHBIM  alIKAJIO30M

npeayCcMaTpuBacT MMaTOrCHETHICCKOC JICYCHUC 6OJ'H>HOFO, YCTPAHCHUC IIPUYHHEI,



BBI3BABIIIECH pa3BUTHE aJKal03a U PECIIUPATOPHYIO KOPPEKIIMIO TUIIEPBEHTUIISILIUA

(nepeBon 6onbHOTO Mpu UBJI B peskiiM HOPMOBEHTUJISLINHN ).
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