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BBE/JIEHHE

Kucnorno-ocHoBHoe cocrosinue (KOC) kpoBH M Apyrux OMOJIOTMYECKUX
KHUJAKOCTEH - OJMH M3 BaXHBIX KOMIIOHEHTOB T'OMEOCTa3a OpraHu3Ma,
XapaKTEPHU3YIOIINICSA KOHIIEHTpaluel BOJOPOIHBIX HOHOB [H+], KoTOpas 3aBucCAT
OT COOTHOUIEHMSI MEXJIy BOJOPOJHBIMM M THAPOKCUIBHBIMH HOHaM, MEXIy
KHCIIOTaMU W OCHOBaHWsAMH. OHO omnpenenser CTaOWIbHOCTh IPOTEKaHUS
OCHOBHBIX  (PM3MOJIOTUYECKUX  IpoueccoB B opraHuzMe.  OCHOBHbIE
OMOXMMHMUYECKHE PEaKLUU B KJIETKAX U B UX OKPYXKEHUM JOCTUTAIOT MaKCHUMyMma
IIPU OIpPEACIICHHBIX 3HAYEHUSX aKTUBHOM peakuuu cpenbl. KoHleHTpauus noHa
H+ [H+] moanep:kuBaeTcs B o4eHb y3koM auamnasone (36-43 HMoib/, B cpeaHeM
40 aMons/n umu 0,00004 mmone H+/m). Tlpu Beixoge 3a mpenensl Hke 10 u
Bbiie 100 HMonb/n npoucxoaut HeoOpaTuMas JAeHaTypanus OEIKOBBIX CTPYKTYP
depmenToB. BHyTpukietouHas KoHueHTpauus [H+] B 4 pa3za Bblime
BHEKJIETOUHOW. KoOHIEHTpanuio BOAOPOAHBIX HOHOB Xapakrtepusyer pH kposw,

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



1. MEXAHU3MBbI IIOAAEP)KAHUA KOC

B mpornecce merabonn3zma oOpa3yroTcs KHUCIbIE TNPOAYKTHI: 1) Jerydue —
CO2 okoio 15000 mmons/cyT (0,13 mmoinb/kr * Mun-1); 2) Heneryune - H+ okono
30-80 Mmonp (1 mMMmomp/kr* cyr-1); 3) Moo4Hass M TUPOBHHOTpamHAS (TIPH
OKHUCJICHUH YTJIEBOJIOB), cepHas, ¢hochopHasi, MOUYeBass KUCIOTHI, aMUHOKHCIOTHI
(mpu OKHUCIEHHH OENKOB), B-OKCHUMAaCIsHas, alleTOyKCyCHas, dUPHbIC KUCIIOTHI,
KETOKHUCIIOTHI (IIPU OKUCIICHUH KUPOB).

JIist cBoe#t 3ammThl OT HUX W nojjepxanus nocrosiuctsa KOC, opranusm
UCIIOJIB3YET CUCTEMBI OBICTPOTO pearupoBaHus — Oy(epHbIe CUCTEMBI U CUCTEMbI
MEJICHHOTO pearupoBaHus - (DU3HOIOTHYECKHE CHCTEMBI, CBS3aHHBIE C
JIE3UHTOKCUKAIIMEH MPOMEXKYTOUHBIX W BBIJICICHUEM KOHEUHBIX MPOJIYKTOB
oOMeHa.

OcHoBHBIMU Oy(pepHBIMH CUCTEMaMU KPOBH SIBISAIOTCS: 1) remMorioOnHOBas
— KHb / HHb (35-76% 6ydepnoit emxocth); 2) kapoonaraas — NaHCO3 / H2CO3
(13-35% Oydepnoit emxocTH); 3) 6enkoBas — Boenok / Hoenok (7-10% OydepHoit
emkocTH); 4) hocdarnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMkocTH).

OHu TipencTaBlieHbl B BHJE CJIa00N KUCIOTHI M COJBIO ITOM KHCIOTHI.
OCHOBHBIMH Oy(epHBIMU CHUCTEMaMHU SIBISIIOTCA: B KJIETKax — OeJKoBas U
docdaTHas, BO BHEKIETOYHOM MPOCTPAHCTBE — KapOoHaTHas. [ 'eMorioOumHOBas
OydepHas cucTeMa aKTHBHA KaKk B KIETOYHOM, TaK M BO BHEKJICTOYHOM
MIPOCTPAHCTBE.

BydepHbie cucteMbl KpoBH, MpeACTaBiss TONbKO 1/5 obmelr OydepHoit
€MKOCTH OpraHumsMma, Ipu jguctpecce He woryT noaxaepxkuBate KOC Ha
HOpMalibHOM ypoBHe. [losTomy mpu wucromenun OydepHBIX CHUCTEM IS
noaaepxkanusi KOC HauyMHAIOT aKTUBU3UPOBATHCA (DU3UOJIOTUYECKUE CHUCTEMBI
MeJIJIEHHOTO pearupoBaHus: 1) nerkue (yaaneHue wuiau 3aaepxkka CO2); 2) mouyku
(Bermenenue H+ mmm HCO3- |, peabcopoumst HCO3-); 3) neuens (HehTpanuzaus

OKHCJICHHEM); 4) xkenynouno-kumeunbiid Tpakt — KKT (Beiaenenne H+, HCO3-)

v JIp.



B wucropuueckom acnekre oneHky KOC oCylmecTBIsUIM  pa3IMdHbIMU
criocob6amMu B 3aBUCUMOCTH OT MPUMEHSIEMbIX TEXHUUYECKUX CPEACTB, TEXHOJIOTUI
Y KOHIICTIIHH.

Chavayia ee pOBOJWIIM C MOMOIIBIO ypaBHeHUs I'eHaepcona-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 - norapudgm KOHCTaHTBI AMCCOLMALMHA YTrOJbHOW KHCIOTHI IPH
380C.

3arem parckuid yueHeld O. 3uraapa-Anumepcon (Sigaard-Andersen)
chopmynaupoBail onepaTuBHbIN MeToa KoHTpoJisi KOC nupkynupyrorieit KpoBu Ha
ocHOBaHMHM onpeneneHuss pH B nmpo6ax KpoBH, HACHIIICHHBIX JIBYMS KHCJIOPOJIHO-
VIJIEKUCTBIMU cMecsiMU (00buHO ¢ KoHIeHTpanuein CO2 okono 4% u 8%) u
aKTyanbHOro 3HaueHus pH nanHoro odpasiia KpoBHU.

K xonmy 50-x romoB mpomeamero CTOJETUA TIJlaBa UECHTPAIbHOU
oonpHuyHOM nabopatopuu B Komenrarene Ilom Actpyn (Paul Astrup) BBen B
MpakTUKy ObicTpozeiicTByrone pH-metpsl pupmbr Radiometer, momyuuBiime
HazBaHue Astrup MicroEguipment (mukpomeron Actpymna). Onpenenus Tpu
BenuuuHBI pH B 071HOM npobe 1 mocTpouB rpaduk Ha CeHaTbHON HOMOTpaMMe
3uraapna-AHaepceHa, MOYKHO TMOJYYUTh MCTUHHYIO KOHILICHTPAIMIO aHHWOHA
rugpokapoonara (AB) B mia3Me KpOBHM W TPOU3BOJHBIE TOKA3aTeNU: CYMMY
Oydepubix ocHoBanmii (BB), wu30ObiTok ocHoBanuit (BE), cranmapTHbIii
oukapOonart (SB).

B 1954 r. amepuxanckuii pusnonor Puuapa Cuoy (R. Snow) cooOmmmn o
CO37aHUM TOJsIporpaduyecKoro sjekTpona st mpsimoro wu3Mmepenuss PCO2,
KOTOpBbIM OBLT yCOBEpPIIEHCTBOBaH B 1958 T. amMepHKaHCKUM aHECTE3UOJOTOM U
umxeHepoM Jlxonom CeBepunrxaycom (J. Severinghause). O. 3uraapa-Anaepcex

paszpaboTtan Ipyryr JHWHEWHYI0O HOMOTpamMMmy, C IMOMOIIbIO KOTOPOW, MpOBEs



npsamoe omnpenenenue pH u PCO2, moxHo onpenenuts nokazarenun KOC. B
JanbHENIIeM, HCHOJb3ysd KOMIBIOTEPHYIO TEXHUKY, MOXHO OBLIO MOJYy4YUTh
nokazarenn KOC, UCKIIIOUMB HE TOJBKO IKBUIMOPUPOBAHUE KPOBU ATATIOHHBIMHU
ra3oBbIMU CMECSIMU, HO U HOMOTPaMMBlI.

B 1956 r. amepukanckuii 6moxumuk u usuonor JI.C. Kmapk (L. Clark)
paspaboTtan moissporpaduyueckuii smekTpoa mas ompeneneHus PO2. K 1960 r.
MOSIBUJIUCH TIEpBbIe MPUOOPHI I KIMHUYECKOTO MOHHUTOPUHTA ra3oB KpPOBU H
KOC.

B 70-e ronpl BHEApPEHBI B MPAKTUKY ONTOAHBIE TEXHOJOTUU U3MEPEHHUS U
peructpauuu pH, PCO2 u PO2. Bricokasi TOYHOCTh M3MEPEHHS] U HEOOIBIION
JUaMEeTp JaTyuKa I[03BOJsIa BBOAUTH €r0 B COCYAUCTOE PYCIO M IOIYy4YaTh
HernpepbiBHYIO nHpopManuo o KOC.

B nauane 80-x romoB Ilutrep Crroapt (P.A. Stewart) onyOiaukoBal HOBYIO
koHuenuuio KOC ¢ wusnoxeHneM (PU3MKO-XMMHUYECKOTO TOJAXO0Ja K €ro
¢uznonornu. OHa MPenNoOYTUTENbHA B COBPEMEHHOM KIMHUYECKON (pU3MOIIOTHH,
TaK KaK HU U30bITOK OCHOBAHMI, HM KOHIIEHTpalMs OMKapOoHaTa B Miia3Me KPOBH,
B TOM YHUCJIE€ U CTAaHAAPTHOrO, HE BCErJla MOTyT OOBSACHUTH IPUPOY HAPYLIECHUHN
KOC y 6onpHoro. Konuenuus CTroapTa MO3BOJSET BBISBUTh MPUYMHBI MHOTHUX
pacctpoiicte KOC u 6osiee paliioHaJIbHO MOJOUTH K MX ycTpaHeHuto. CorjacHo
3TOW KOHIIENIMH, BCE BOJHBIE PACTBOPBI B OPraHU3ME YEJIOBEKA IMPEACTABIISIIOT
co0oil Heucromaembli ucrounuk H+. B »stux pacrtBopax [H+] ompenensiercs
nuccounanuein Boapl Ha H+ m OH- wmonbl. [laHHBIA Npouecc MPOUCXOIHUT B
COOTBETCTBHUM C 3aKOHAMHU (DPU3UUYECKON XUMHH: SJIEKTPOHEHUTPAIbHOCTHIO (CymMMa
BCEX IIOJIOXKUTEJIBHO 3apsDKEHHBIX MOHOB paBHAa CyMME€ OTPHLIATEIIBHO
3apSUKEHHBIX HMOHOB) M COXPAHEHUI0 MacC (KOJMYECTBO BEUIECTBA B JTAHHOM
pacTBOpe OCTAETCs MOCTOSHHBIM, €CJTM OHO HE 0OaBISAETCS WK MTPOU3BOIUTCS, HE
YAATAETCS UIIW Pa3pyLIAeTCs).

B HOopMme B myiazMme cyiiecTByeT paBHOBecue Mexay katnoHamu (Na+, K+,
Cat++, Mg++) u anmmonamu (Cl -, HCO3-, Oenku, octaTouHbie aHHOHBI). OHO

paBHO 153 MMoOnb/ W mpencraBieHo B auarpamme [omOna. Ilpu ucromeHun



OukapOoHATHBIX Oy(depHbIX OCHOBAaHMH HMX MECTO 3aHUMAIOT OpraHUYECKUe
KHUCIIOTBI, B pe3yJbTaTe YEro CO3JaeTCs HECOOTBETCTBHE MEXKIY KOHLIEHTpaluein
Na+ u cymmoit HCO3- u Cl-. [losiBnsieTcs Tak Ha3bIBAEMbId aHUOHHBI UHTEPBA
(AN). B HOpMe oH cocTaBiisieT 12.4 MMOJIB/JI.

CymHocTs nogxoja CTroapTa 3aKaio4aeTcsl B TOM, YTO B IJIa3Me BEIMYMHA
KOHIIEHTpauu HUOHOB Bojopona (dopmupoBanne KOC) 3aBucur ot 3-x
nepeMeHHbIX BenurH: a) PCU -pa3HuUllbl KOHIIEHTPAMU CUJIBHBIX MOHOB (MEXY
cymmoii koHreHTpammu Na+, K+, Cat++, Mg++ ¢ oxnoit croponst, u Cl- + makrar,
c apyroif); 6) PaCO2; B) AoOmy — o01Ie KOHIIEHTpAIlMd HEIUCCOIMUPOBAHHBIX
(AH+). u nuccoruupoBaHHbBIX (A-) cIabbIX KUCIOT.

Conepxanne H+ nu HCO3- MensieTcs muilb TPy U3MEHEHUHU OJJHOTO U3 ATHUX
Tpex mokazaresneit. [loatoMy s TOro 4ToObl y3HATh, KAK OPraHU3M PEryjaupyer
pH, HEOOX0MMO NPEACTABIATh, YEM O0YCIOBJIEH UX CBUT.

Hanpumep, y 001bHOTO CO CTEHO30M NPUBPATHUKA BCIIECJICTBUE TMOTEPHU C
KEITYJOUYHbBIM  coaepxkuMbiM  colisiHoit  kucnotel  (HCI)  pasBuBaercs
TUIIOXJIOPEMUYECKH ~ METa0OJMYECKUd  alKalio3 HWHOIJAa C  BBIPAXKEHHOU
KIIMHUYECKOM cuMnroMaTukor. YBennueHne PCH npoucxoauT BClEACTBUE
MOTEpPU Takoro cuiapHOro aHmoHa kak Cl-, 0e3 3HaAYMMON TOTEPU CUIBLHOTO
katuoHa. Korma unon Bomopoma tepsercs kak Bojga (HOH), a nwe kak HCI-,
n3menenni B PCU He Oyzaet, u mosTomy He m3MeHHThCs [H+]. s xoppekium
ajKano3a MPEANOYTUTEIbHO BBEJICHHE XJOPHUCTO-BOJOPOJHOW KHUCJIOTHI B
pactBope. Ha ¢done ankanosa 60JbII0€ KOJIUYECTBO KaJIHs MEPEXOAUT B KIIETKH,
OCTaBJsia 3HauuTeNlbHyr0 dacTh Cl- B T1U1a3Me KpOBHU, UYTO TMPUBOJIUT K
3HaunTeabHoMy cHkeHuto PCHU. PactBop Punrep-nakrara 6omnee pusnonoruydex,

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



2. METOJIUKA 3ABOPA KPOBU IS UCCIIEJOBAHHNA KOC U
XAPAKTEPU3VIOIME EI'O ITIOKA3ATEJIN

KpoBb nomkHa 3a0upaThCsi U3 apTepUM IPU OLIEHKE ra3000MeHa B JIETKUX U
JIONIOJIHUTENILHO W3 BEHBI - B Ciydae HaJIU4Usl HAPYUIEHUS TPaHCIOpTa ra3oB
KpOBbIO M (WIHM) TKaHEBOro razoobomena. Wrma wm mmpwi s 3abopa KpOBHU
JIOJKHBI OBITh TENapUHU3UPOBAHbBI, HE TOJDKHO OBITh KOHTAKTa KPOBHU C BO3JIYXOM.
KpoBb 10JKHBI MCCIEI0BaTh cpa3y ke mnocie 3adopa. Eciu 3T0 HEBO3MOXKHO, OHA
JIOJKHA TTOMEIIAThCS B JIEASHYIO BOAY M HCCIENOBAaTh €€ HYKHO HE MO3XKE, YeEM
yepe3 30 MuH.

st ouenkn KOC yaiiie Bcero ucnosib3yroT CIEAYIOIINE TOKA3ATEIN:

pH - 310 0OpaTHBIN necATUUHBIN JOorapudM KOHIEHTPAIMH BOJOPOIHBIX
MOHOB. OTOT TMOKa3zaTelb HW3MEHACTCS TMpPU HAIWYUU JIEKOMIIEHCUPOBAHHBIX
HapymieHud KOC m MOXeT CBUAETENBCTBOBATH TOJBKO O CIABHUIAaX B CTOPOHY
anuao3a Wiy ankano3a. B Hopme pHa Haxomutcs B mpeaenax 7,35-7,45; pHv -
7,32-7,42; pH BHyTtpuknerounsii = 6,8-7,0. I'panunbl konebanuit pHa,
COBMECTHUMBIE C )KU3HBIO - 6,8-8,0.

BEecf — u30bITOK Wi A€(pUUUT OCHOBAaHUMU, T.€. PACUETHOE KOJIUYECTBO
Mmoiib HCO3-, koTopoe HEOOXOAMMO BBECTH B KaXKIbIM JINTP BHEKJICTOUHOMU
JKUJIKOCTU WJIM BBITECHUTHh W3 Hee Kuciotod s HopMmanuzauuu KOC. DtoT
komnoHeHT KOC cBuaeTenbCTByeT 0 HeabixarelbHbiX HapymeHusix KOC wmm o
KOMIIEHCATOPHBIX M3MEHEHMSX €ro IMpHU AbIXaTeNbHBIX paccTpoiicTBax. B HopMme
BEecf ==+ 2,3 MmM/n. [Ipenens konebaHuii, COBMECTHMBIC C )KH3HbBIO, £ 1 5SMM/i1.

PaCO2 (PvCO2) - pwixarenbhbiii koMrnoHeHT KOC, cBUAETENBCTBYET O
npixarenbHbiX HapyumeHusx KOC unm 0 KOMIIEHCATOPHBIX W3MEHEHHUSIX 3TOrO
MoKa3aresisi MPU HeAbIXaTeJbHBIX paccTpoicTBaX. B HOpMe ATOT mokaszaTesib B
apTepuaibHOM KpoBU cocTaBisier 35-45 mm pr. cr. (4,7-6,0 «lla), mnpu
COBMECTHMBIX C JKH3HBIO KoieOanusmu oT 10 mo 150 mm pr. ct. (1,3 - 20,3 kIIa).
VYmenpmienne PaCO2 menee 35 MM pT. CT. CBHAETENBCTBYET O THIIOKAITHUU

BCJICACTBUC THUIICPBCHTUIIALIUN, KOTOpasaA IMPUBOAUT K JbIXATCIbHOMY aJIKaJIO3y.



VYeenuuenue PaCO2 Beimie 45 MM PT. CT. HaOJMIOAAETCS MPU TUIOBEHTUJIISALINH,
TUINEpKAHUs MPUBOIUT K JIBIXaTEIbHOMY allUI03Y.

BB — koHueHTpanusa ocHOBaHUH Bcex Oy(epHBIX cucTeM KpPOBH (B HOpME —
40-60 MmM/m).

SB — crangapTHbIi OMKapOOHAT — KOHLIEHTpAIMsI aHHOHA TUApOKapOoHaTa B
miazMe kpoBu npu 100% HachlieHMM TreMOrJIoOMHAa JaHHOM MpoObl KpPOBU
kucioposom, remrneparype ee 380C u Hanpspkenun CO2 B Helt 40 Mu pT. cT. (5.32
kPa). Dtor mokaszarens mo3BONsET AUPPEPEHIMPOBATH JbIXaTelIbHBIE U
HeJpIxaTenbHbIie paccTpoicTBa. OH B HopMme paBeH 20-27 (cpens. 24) MM/

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

TCO2 — o6mras yrinekucnora kposu (10,5-13,0 MM/m).

B mnacrosmee Bpems, ucxoas u3 koHuenumun KOC Crroapra u umes
COBpEMEHHBIEC Ta30aHAIMU3ATOPHI, UIA O0Jiee TOYHOTO OIpEAeTCHHS MPUUUHBI U
naToreHe3a HapylLIEHUH Lejaecoo0pa3Ho HapsAay € KIMHUYECKUMHU JaHHBIMU
onpenensaTs creneHs u3Menenust PCU, PaCO2 u Ao6m.

PCU y 3popoBbix mroaeit coctaBiser 40-42 MMOJB/T U €€ MOXKHO Y3HATh
npu ynpomeHHoM pacdere: PCU= [Na+] - [Cl-]. CHmxenne no 30 MMOIIB/I
CBUJETEIBCTBYET O Pa3BUTHM HEJBIXATEJIILHOTO aln103a, a yBeauuenue oosuee 50
MMOJIB/JT — O HEJBIXaTEeJIbHOM CIBUTE B CTOPOHY ajkano3a. CyliecTByeT cTporas
koppessiuua mexny PCU u BE B kpoBu nanuentoB OPUT.

KoHuenTpanust AuccorMUpoBaHHbIX cIa0bIX KUCIOT (A-), IpeCTaBIEHHBIX
B IJIa3Me KpoBU ee Oenkamu u gocdaramu, meHsierca ¢ usmenenuem PCU, PCO2

n AoOr1r.

3. HAPYIHEHU S KOC, UX TTPODPMIIAKTUKA 1 KOPPEKIIUA

Paznuyaror aBa Buga Hapymenuid KOC (tabi.1): HenpixaTenbHbIE (allda03
WM  alKalio3 — IIaTOJIOTHYECKOE COCTOSIHUE TMpPH  KOTOPOM  IEPBUYHO

YBCIIMYNBACTCA ,Z[G(I)I/II_II/IT WM U30BITOK OCHOBaHI/If/'I, 4TO IPUBOJHUT K U3MCHCHHUIO



nokasarens BEecf u pH B cTopoHy anmaemMun uiaM ajakajieMuU) U JbIXaTelIbHbIE
(amMmo3 KUK ankaio3 ¢ NEPBUYHBIM yBelnueHueM win cHukenueM PaCO2). Ipu
muarnHoctuke Hapymennii KOC HeoOXoauMo OIeHUBaTh CTENEHb TSKECTU
PacCTPOUCTB U KOMIIEHCATOPHBIX U3MEHEHH.

Moryt ObITh Ooiiee cinoxuble HapymeHuss KOC: opHOHanpaBi€HHBIE
(IbIXaTeNbHBIN U HeNbIXaTeIbHBIN allua03 WM ajKajio3) U pa3HOHANpaBlCHHbIC,
MPOTUBOIOJNOXKHBIE  (IBIXaTeNbHBIA  alM03 U  HEIbIXaTeJbHBIM  ajKalos,
JIBIXATENbHBIM allkalio3 M HEeAbIXaTeJIbHBIA anuio3). B X nuarHocTuke Ba)XHOE
3HaUYC€HHWE WMEIOT 3HAHHME aHaMHe3a M CYIIHOCTH MaTOJOTHYECKOTo Mpolecca,
KJIMHUKa 3aboneBaHuss B comnocraBineHun ¢ jgaHHeiMu  KOC, BogHO-
AIEKTPOIUTHOTO OOMEHA U MIOKAa3aTeIsIMU ra3000MeHa.

[Ipodunaktuka Hapymenuit KOC Bo Bpemsi aHeCTe3uM M HHTEHCHBHOMN
TEpamuyd OCYIIECTBIICTCA TMOJJCPKAHUEM  aJIeKBaTHOTO KPOBOOOpAIICHUS
(obmiero ¥ MHUKpPOLMPKYJISUMK) W BEHTWISIUU  JIETKUX B PEXHUME
HopmoBeHTW iU (FetCO2 = 4,9 — 6,4 006%), obecnedyeHHMEM JOCTaTOYHOU
okcureHamm  (Sa02 = 94-100 00%), nOpeaynpexaecHueM HapylIeHUH
MeTabon3ma.

NutencuBHas Ttepanus OosibHBIX ¢ HapymeHueM KOC pomxkHa, mpexie
BCEro, TpeaycMaTpuBaTh YCTpaHEHHWE (PYHKIIMOHAIBHBIX M METa0OIUIECKIX
paccTpoiicTB  Kak  TPOSIBICHUM  OCHOBHOTO  3a00JieBaHUs, YCTpaHEHHE
KpuTHYecKoro coctosiHusA. [Ipu oTcyTcTBUM 3¢ dekTa U THKEIBIX HApYIICHHSX,

npoBoautcst koppekuus KOC.



Taomuma 1

Xapaxkrtep Hapymenuin KOC

Hapymenns KOC Ioxazaremn KOC

pH PaCO2 BEecf
HenpixateabHbIN anumgos:
YMEpEeHHBIH -25--52
BBIPa)KCHHBIH -5.3--75
TSDKEIIBIN: -7.6u<
JIEKOMIIEHCUPOBaHHBIN 7.20 40 -7.6
YaCTUYHO KOMIIEHCUPOBAHHBIM 7.21-7.29 34-28 -7.6
KOMIICHCHPOBaHHBIH 7.35 20 7.6
HenpixateabHbBIN aJIKano3:
YMEpEHHBIH +2.5-+6.5
BBIPAKEHHBIN +6.6 - +12
TSDKEJIbII: +12.1u>
JICKOMIICHCUPOBAHHBIH 7.59 40 +12.1
YaCTUYHO KOMIICHCHPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMIICHCHPOBaHHBIH 7.45 60 +12.1
HenpixaTenbHblil ankanos:
YMEpEHHBIH +2.5-+6.5
BBIPAKEHHBIN +6.6 - +12
TSDKEJIbII: +12.1u>
JEKOMITCHCHPOBAaHHBIH 7.59 40 +12.1
YaCTUYHO KOMIICHCHPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMIICHCHUPOBAHHBIH 7.45 60 +12.1
JpIxatenbHbIi anuao3:
YMEpEeHHBIH 46-50
BBIPQKCHHbII 51-60
TSDKEIBIN: 61 u>
JEKOMITCHCHPOBaHHBIH 7.20 7.20 61
YaCTUYHO KOMIICHCHPOBAHHBIH 7.29-7.21 7.29-7.21 61
KOMIICHCHPOBaHHBIH 7.35 7.35 61
JpIxaTenpHbIi ankanos:
YMEPEHHBIN 34-28
BBIPAKEHHBIN 27-20
TSDKEIBIN: 19u<
JEKOMIIEHCUPOBAaHHBIN 7.59 -2.3 19
YaCTUYHO KOMIIEHCUPOBAaHHBIH 7.53-7.49 -25--52 19
KOMIIEHCUPOBaHHBIN 7.45 -7.5 19




AUun03 HEJBIXaTEIbHBIA MOXKET ObITh META00TMYECKUM, BbIICTUTEIBHBIM U
sk30reHHBIM. OH XapakTepusyercs cHuxenrneM HCO3- u Bo3pactanuem aeduiyra
ocHoBanmii (Bect > - 2,3 MM/n). JlaaHbBIN BU aruao3a MOXET OBITh BCIICACTBHE:
1) BeITecHeHust (TuTpanuu) OukapOoHaTa  pa3IUYHBIMU  SHIOTCHHBIMHU
OPTraHMYECKUMU  KHUCJIOTaMH, HalpuMep, KETOKUCIOTaMH Tpu  jauadere,
QJIKOTOJIM3ME WM TOJIOAAHUH, MOJIOYHOM KHUCJIOTOM TIpU THUIOKCUU; 2)
ymenbiieHuss HCO3- B opranusme (quapesi, GUCTYNIbl KUIIEUHUKA U KETYHOTO
My3bIps, SI3BEHHBIA KOJUT, XPOHUYECKash MOYE€YHAas HEAOCTaTOYHOCTb, IMpPUEM
COJISIHOM KHUCJIOTHI U XJIOPUJAa aMMOHHS ), YTO MIPUBOJAUT K YMEHbBIIIEHUIO KATHOHO-
anronHoro rpaauenta [(Na+ + K +) _ (Cl- + HCO3-)] x ypoBHio MeHee 12 MM/n
(8 HOpMe = 20); 3) MOCTYIUJICHUS HEJICTYYUX KHUCIBIX BEIIECTB (OTpaBJICHHE
HK30TN€HHBIMU KUCJIOTAMU: CATALMIATAMU, METAHOJIOM, STUJICHTJINKOJIEM).

[Ipyu pa3BUTHM HEABIXATEIBHOrO alU03a BKIIOYAKOTCS KOMIIEHCATOPHBIC
MexaHu3Mbl. CHUJIbHas KHUCJIOTa TMpU peakuuu ¢ OukapOOHATOM TNEPEXOJUT B
c1a0y10 YrOJIbHYIO KUCTIOTY. YTOJIbHAs KUCI0Ta BO30YK/Ia€T JIbIXaTEIbHbII LEHTP
U MPOAYKTHI €€ Aucconuanuu BeiBoasTcs jgerkumu (CO2) u noukamu (H20). Tlpu
OTCYTCTBHUH IMATOJIOTUU CO CTOPOHBI Movek o0mas 3xkckpenus H+ u cunres HCO3-
MOTryT yBennuuThes B 10 pas.

I[To MHEHHIO MHOTHX WHCCIeAOBaTeNCH, IPU METabOIMYSCKOM arua03e
00s13aTeJIbHO UMEETCS aHUOHHOE HECOOTBETCTBHE, BOBHUKAET AHMOHHBIN MHTEpBAJ
MEXy KOHIIeHTparuei katnona Na+ u cymmoint annonoB Cl-, HCO3-. Ero moxxHO

OTIPEICNUTH 10 (HopMyJIe:

AU = Na+mi — (Cl-mr + HCO3-).

B nHopmMe AW (anwoHHBI wuwHTEpBan) paBeH 1244 w~M/n. Tlpwm
HEJIBIXaTEeJIbHOM alli103€ (32 UCKIIOUEHHEM COJIsTHOKUCIIOro) AW yBenuuuBaeTcs
BCJICJICTBHE HCIIOJB30BaHUSI Oy(PepHBIX CHUCTEM KpOBU Il HEUTpalu3anuu

KHUCJIBIX MIPOJTYKTOB.



[Ipu HEJIbIXaTEIbHOM anua03e pa3BUBAIOTCS CIEAYIOIINE
naTo(pU3MOJIOTUYECKUE pEaKIUU: YyBEeJIMYeHue conaepxkanHuss H+ B kieTkax u
pa3BUTHE BHYTPUKIETOYHOTO alKji03a, KOMIICHCATOPHOW TUIEPBEHTUIISLINH,
noBellieHHOe ynanenue H+ moukamu (mpu pH < 7,25 peakuvs MOYM CTaHOBHUTCS
KHUCJIOW), yacTasi pBoTa (yaainenue H+ ¢ Kelayo4HbIM COACPKUMBIM), CMEIIECHUE
KPUBOM JUCCOLMAIIMN OKCUT€MOTJIOOMHA BIPABO C OOJIETYEHUEM OTAA4YM TKAHSIM
KHCIIOPOJIa, KaTabOJIM3M U paciiajl KJIETOK, BbIxo] K+ U3 KJIETOK U MOBBIIIEHUE €r0
B KPOBH, aKTUBAIIMs CUMIIATO-aIPEHATIOBON CUCTEMBI U BBIOPOC KaTEXOJIAMHHOB C
MOCJIETYIONIUM HapylieHueM (QYHKIMH CepACYHO-COCYTUCTON CUCTEMBI.

KiMHM4ecKkr HeObIXaTeNbHBIM alK103 MOXKET MNPOSBIATHCS HapyIICHUEM
FeMOJMHAMUKA ¥ MUKPOUUPKYJSLHUM, Yy4YallleHUEM JbIXaHUs, TUIEPTEPMUECH,
OJINTYPUEU WU aHYPUEH, AIUHAMUEN.

JIMarHOCTUKY HEIBIXaTEIbHOTO alli03a OCYIIECTBISIIOT HAa OCHOBaHUU
JIAHHBIX aHAMHE3a, KIMHUYECKOW KapTUHBI U JabopaTopHbIx uccienoBannii KOC
(BE <-2,5; AB < 19, BB <40, SB < 20, pH < 7,35). Yamie Bcero pa3BuBaeTcs
MeTa0OIMYECKUI alua03 BCIEJACTBHE HAKOIUICHUWS B OpraHu3Me MPOIyKTOB
oOMeHa. PaznuyaroT mpu 3TOM JIaKTaT alua03 2-X TUIOB: THNA A (KJIaCCUYECKHUI)
y OOJIbHBIX C MOHWXKEHHOW nepdy3ueil TKaHel U BBIPAKEHHOM TMIIOKCHEN U TUma
B, y OOJBbHBIX C BBIPAKCHHBIMU META0OJMUYECKUMM HAPYIICHUSMU (CaxapHbIN
nraber, HHPEKITMOHHBIC 00JIe3HH, MTOYCHHO-TICYCHOYHAs HEJOCTAaTOYHOCTh U TIP.)
U HEKOTOPBIX OTPABJICHUSX (CalnuIuiIaTaMU, STUICHIJIUKOJIEM, METaHOJIOM,
aHTUGPU3OM U JIp.).

Jlaktar — CWJIBHBIM HWOH, IpU HOpPMadbHOM pH OH TMOJHOCTHIO
JIMCCOLIMUPOBAH, TaK KaK OpraHW3M OBICTPO €ro MpOoayLUUpPYyeT U TMOoryioniaer. Y
OOJBHBIX, HAXOASIIMXCS B KPUTUYECKOM COCTOSIHWUHU, YPOBEHBH THUIIEpIaTaTeMHUH
3HAYMUTENIHHO BBIIIE, YEM YPOBEHD allK103a.

JlaktaT MoOkeT ObITh mOBBINIEH (Oonee 2-4 MM/m), a [H+] Her. D10
OOBSICHSIETCSI TE€M, YTO TMPU MHTCHCUBHOM Tepamuu K IUIa3Me 100aBJseTCs He
MOJIOYHAsl KMCJIOTa, a COJIb CHUJIbHOM KHCJIOThI: CHUJIbLHBIM KaTHOH Na+ BMeECTe C

CUJIBHBIM JIaKTaTHBIM aHUOHOM. JlakTar HOTpe6J'I$ICTC$I 1o BJIIMAHUEM KIICTOYHOI'O



MeTabonu3Ma M ocTaromuiicss moH Hatpusi noBbimaer PCU. Ilpu HOpManmbHOM
CUCTEeMHOM MeTaboJu3Me CYTOYHBIM 000poT saktata paBeH 1500-4500 Mmolb.
Bropoii mexannsm koppekuuu PCU n Hopmanusanuu pH npu runepiakraTeMun —
3TO mepeMenieHue cuibHoro anuona Cl- u3 miaa3Mbl KpoBU B KIeTKH. OCHOBHBIM
VMCTOYHUKOM JIAKTaTa SABJISIIOTCA JIETKHUE, OCOOEHHO IPU OCTPOM JIETOYHOM
noBpexaeHuu. [lo muennto N.P. Day u coaBt. (1996), runepnakratemus npu
CEINCUCE BO3HUKAET CKOPEE BCIJIEJICTBHE MOBBIIMICHHOTO a’pOOHOr0 METadoIM3Ma,
YeM TKaHEBOW FMIOKCUU WM YTHETEHUS! aKTUBHOCTU MUPYBATACTUAPOrE€HA3bI.
[Ipy nquarHocTuke anuao3a BakKHO ONPENEIUTh MPUYHUHY, CTEIECHb TSKECTU
NEPBUYHBIX HApyLIEHUH W KOMIIEHCATOPHBIX H3MeHEeHM. KosmuecTBeHHOE
npeoOnaganie  UM(POBBIX  3HAYEHHWH  NEPBUYHBIX  HAPYIIEHHM  HaJ
KOMIIEHCAaTOPHBIMU N3MEHEHUSAMH T03BOJISET NPaBUIIbHO oieHuTh KOC.
WNuTeHcuBHas Tepanusi OOJBHBIX C HEABIXATENbHBIM AallMJ030M JOJDKHA
IpeaycMaTpuBaTh MAaTOT€HETUYECKOE JIEUeHHE OOJIbHOTO, YCTPAHEHUE NPUYUHBI,
BbI3BaBILEH Pa3BUTHE alK03a (MPU YCIEUIHOM JICYEHUN OPTraHUYECKHUE KHUCIIOTbI
MOCTEIIEHHO META0OIU3UPYIOTCS U (MIIN) SKCKPETUPYIOTCS, alli103 UCUE3aET).
Ecnu npuunHy He yHaerca yCTpaHUTh, TSOKENbIM aluI03 HYKHO
KOppUTMpOBaTh BBeaeHUMeM ocHoBanuil: 4,2% wm 8,4 % pacTtBopa HaTpus
ruapokapoonara (B 1 miut pactBopa 1 MM ocHOBaHuMif), unu Jakrara Hatpus (B 1 mi
11 % pactBopa 1 MM ocHoBanwii), unu 3,6% pactBopa Tpucamuna, THAM (B 1
Mia 3,6% pactBopa coxepxkutcs 0,3 MM ocHoBaHuit). PacueTr n03b1 OCHOBaHUS

MIPOU3BOJIAT 1O (hopMmyie:

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

rae: JAbC - neguuut 6ydpepHbix cucteM, MM OCHOBaHMIA;
F — 00beM BHEKIIETOYHOM JKUAKOCTH, JI/KT, OH paBeH 0,2;

ABEect — pazauiia Mmexx1y ICTUHHBIM M HOPMaJIbHBIM 3HaueHreM BE.



He cnemyer nepuuur OCHOBaHMI KOpPpUIMpOBaTh IOJHOCTHIO. Eciou
IpUYMHA alu03a ONPEIesieHa U MOXKET ObITh KOHTPOJIMPYEMa, TO BO BBEICHUU
OCHOBAHMI HEPEJKO HET HEOOXOIUMOCTH.

Cpok romHocTH Hatpus ruapokapOoHara - 1-3 cyTok, a mpu 100aBiIeHUU
crabunuzatopa (0,3 mi tpunona b Ha 1 M rugpokapboHaTa) OH yBETUUUBACTCS
no 30 cyr. Hatpuii rugpokapbonat neiictByer Obictpo. Ilpu ero mpumeneHuu
ClIeyeT y4YWThIBaThb YyBeaudyeHue oOpasoBanuss CO2 U HEOOXOAUMOCTb
JOCTATOYHOM  BEHTWJISIUMU  JIETKHX, @& TaKXe BO3MOXKHOCTb  pa3BUTHUSA
TMIIEPOCMOJISUIBHOTO ~ COCTOSIHUSL € IOCIEAYIOUIMM  Pa3BUTHUEM  CEPAEYHO-
COCYIUCTOM HETOCTATOYHOCTH.

[Ipu wucnonb30BaHWM JaKTaTa HATpus (JIaKTacoja) MPOUCXOIUT €ro
MeTaboIM3M B MEYEHH C OOpa30BaHMEM IJIMKOTEHA, MO3TOMY IPH HapyLICHUAX
(yHKUMM MEYEeHH OH MPOTUBOMOKa3zaH. KpoMe TOro, BO3HUKAeT JIAKTAUAEMUs,
YTO OIPaHUYUBAET €ro MPUMEHEHUE MTPU TKAHEBOM TMIIOKCHUHU.

TpucamMuH OKa3bIBAET BBIPAKEHHOE IUYPETUUYECKOE JIEWCTBUE, BBIACIACTCS
noukamu. Mcnosib30BaTh €ro MOKHO TOJIBKO MPU COXPAHHOW UX (PYHKIUU.

AnKano3 HENbIXaTENbHBIA BO3HUKAET IPHU IOBBIIICHUH COOTHOIICHUS
HCO3-/PaCO2 3a cuetr yBenmmuuenuss HCO3-. OH Moxer ObITh BcneactBue: 1)
M30BITOYHOTO BBEJEHUA Oy(PEepHBIX OCHOBAaHMW WM MEpEIUMBaHUA OOJIBIIOTO
KOJIMYECTBA IIUTPATHONW KPOBU (LIUTpAT B MIEUEHU NPEBPAIACTCS B HATPUSI JIAKTaT);
2) noBbilIeHUsT o0pa3oBaHMsl OMKapOOHATOB B MOYKAX M KEIIyJA0YHO-KUIIEYHOM
TPaKTEe UM OTHOCUTEIBHOI'O MOBBIIICHUS UX COAEPIKAHMS MPHU OOJBIINX MOTEPSIX
H+ u xnopunoB (HeykpoTuMas pBoTa, nuapes); 3) nedunura Kajaus npu O0NbIIoi
NOTEepU €ro WJIM OrPaHUYEHHOrO0 TOCTYIUIEHUS €ro; 4) JIMTENbHOTO |
OECKOHTPOJBHOTO  BBEACHUS JIMYPETUKOB, NPUBOISIIETO K  YCUICHHOMY
BBIBEJICHUIO U3 OPraHU3Ma KaJlus U XJIOPHUJIOB.

[Tpu ajnKasnose HEJbIXaTeIbHOM BO3HHUKAIOT clenyroume
naTo(pU3NOJOTHUECKHEe U3MEHEHHSI: 1) BBIXOJ Kajlusl U3 KJIETOK U MOCTYIJICHUE B
Hux H+ ¢ mnocienyromum pa3BUTHEM BHYTPUKJIETOYHOIO — anuio3a; 2)

YBCIIMYMUBACTCA  BBIACIICHUA  KAJIWA IIOYKaAMM, PA3BUTUC THUIIOKAJIUCMUN C



MOCJIEYIONIUM HapyIlIEHWEM pUTMa cepAlla; 3) TMIOBEHTWIALMS; 4) CMeElIeHue
KpUBOM JMCCOLMALMK BJIEBO C 3aTPyJHEHHEM OTAAayd KHUCJIOpPOJAA TKaHIM; 3)
pa3BUTHE MAPAJOKCATBHON allUTypHH.

Kinanyeckn anuao3 HEAbIXaTEIbHBIM — MPOSIBISETCS  THUIIOBOJIEMUEH,
TUNIOKAJTUEMHUEH, TOJUYpPHEH, MBIILIEYHOW CJIa00CThIO, HHOIZA BO3HUKAIOT
CYZOpOTH BeiecTBUE CBsi3bIBaHus Ca2+ OGenkaMu.

JIMarHOCTUKY HENBIXaTEIbHOIO aJlKajo3a OCYUIECTBIIIOT HAa OCHOBAHUU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTUHBI U Ja00paTOpHbIX ucciuenoBanuii (BE >
+3,0 mM/n, HCO3- > 25 mM/n. PaCO2 > 46 mm pt. ct. pH > 7.46), BOgHO-
3JIEKTPOJIUTHOTO OanaHca (TUIIOKATUEMHUS, TUIIOXJIOPEMUS).

WNHTeHcuBHas Tepanusi OOJBHBIX C HEIBIXAaTEIbHBIM aJKAJIO30M JIOJKHA
npeaycMaTpuBaTh: 1) DATOrNEHETHYECKOE JieueHUuEe OOJIbHOTO, YCTpaHEHHE
IPUYMHBI, BbI3BABUIEH pa3BUTHE allKaio3a; 2) YCTpPaHEHHE HapyUIeHUU
F€MOJIMHAMUKY; 3) KOPPEKLHUIO TUIIOKATMEMUH, THIIONOXJIOPEMUH; 4) KOPPEKIUIO
TSKEJIOTO0 JEKOMIIEHCHPOBAaHHOTO AJIKAJI03a C MCIOJIB30BAHUEM COJISTHOM KHCIIOTBI
(0,05-0,1 N pacTBOp BBOJAT B IICHTPAJIBbHBIC BEHBI ¢ MaKCUMAJIBHOH CKOPOCTBHIO
BBeaeHus 0,25 MM wiu 2,5 mot - 0,1 N pacTBop / K Macchl Tella B 4, HO He OoJjiee
100 MM B cytkmn) unm 100-150 ma 0,9% pactBopa xjopuga aMMOHHS (B CYyTKHU
BBOUTH He Oosiee 250-300 MM H+ ). MoxHo Takke npuMmeHuTh auakapo (0,25-
0,5 r gepe3 poT), KOTOpeI criocoOocTByeT 3anepxkke CO2 B kpoBu. s pacyera

UCIOJIB3YIOT CIIEYIONTYI0 (hOPMYITY:

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

Anuao3 AbIXaTenbHbIA BO3HUKaeT npu Bo3pactaHun PaCO2 BcieactBue
HapYyLIEHHON anbBeOJIPHOM BeHTWISIUMU. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBIIICHUE BbIPAOOTKM HATpusi OukapOOHATa B DJPUTPOLMTAX U KIETKax
MOYEYHBIX KaHAJIbLEB, YCUIMBAETCS BblACIEHNE H+ 1 XJI0prua0B MoYKaMu, KpuBas

Aucconranuuy CMEIAacTCA BIIpaBo € o0JIerueHueM OTJa4u KHCJIO0POJda TKAHAM.



KivHuueckn fpIxaTelbHbIA alua03 MPOSIBISETCS CHUXKEHUEM o00bema
BEHTWISILIUM, HAPYIIEHHUEM pPUTMa JbIXaHWs, YBEIMYEHUEM YAApHOro o0beMa
cepala, pacuIMpeHueM nepudepuyeckux COoCyq0B, CHIDKEHHEM  OOIIEero
nepudepruueckoro COMPOTHUBIICHUS] COCY/IOB, THIEPEMHEH KOXKHBIX MOKPOBOB H
CIM3UCTHIX 000JI0UEK, YUAIICHUEM MYJIhCa, TOBBIMICHUEM WK 0e3 m3MmeHeHud A/l
MOBBIIIIEHUEM BHYTPUUEPEITHOTO 1aBICHUS.

JIMarHOCTUKY JBIXaTEeIBbHOTO allK03a OCYIIECTBISIOT Ha OCHOBAHHUHU
JIAHHBIX aHaMHe3a, KIMHUYECKOW KapTUHBI W JaOOpPaTOPHBIX HCCICAOBAHUN
(PaCO2 > 46 mm pr. cT., pH < 7, 35, BE xoMneHCaTOPHO MOXKET CHUKATHCS HUKE
-2,3 MM/m).

NuteHncuBHass  Tepamusi  OOJIBHBIX € JABIXaTEJIbHBIM  allUJI030M
peaycMaTpuBaeT MaTOTeHETUYECKOE JIeueHUe OOJIbHOTO, YCTpaHEHUE MPUYMHBI,
BBI3BAaBUICH Pa3BUTHE AlMI03a U PECIHUPATOPHYIO MOIIAEPKKY HEIPPEKTHUBHOIO
COOCTBEHHOTO JIbIXaHHUS.

Ankano3 AbIXaTeNbHBIA (TUIMOKAMTHUYECKUH) BO3HUKAET MPU CHIDKCHHUU
PaCO2 BcnencTtBue TUNEpPBEHTWISIUU CIHOHTAHHOW (TpaBMa, reMOpparu4yecKuil
IIOK, BO30YXJEHUE, HCTEepUs, THUIEPTEPMUs, AUIHIEPATHHO-KATAOOINIECKUN
CUHJIpOM, TIpU cTpaxe OoyibHOro, O0onu) u uckyccrBeHHo (MBJI B pexume
TUTNEPBEHTUIIALINHN ).

[Ipu ankano3e AbIXaTeIbHOM KOMIIEHCATOPHO YMEHBIIAETCS JUCCOLMAIUS
OKCUTE€MOTJI00MHA, BO3pPACTAaET BBIJIEJIECHUE IMOYKAMU HM30BITOYHOTO KOJIMYECTBA
oukapboHara, cHukaeTcsi peabcopoimst u oopazoBanne HCO3- B sputporurax u B
KJIETKaX MOYE€YHBIX KaHAJIBIICB.

['mnokamHusi BBI3BIBAET BA30KOHCTPUKIMIO TepUpEepUUecKUX COCYI0B,
COCYZJOB MO3ra M YMEHBIIEHHME MO3IOBOIO KPOBOTOKA, CMEIIEHHEM KPHUBOMU
JUCCOIMAIIMM  OKCUTEeMOTJIOONHA BJIEBO C YXYAIIEHHWEM OTAaud KHUCJIOpoJa
TKaHsSM, CHIDKAeT BHYTpHUUEpenHoe naBiieHne, yMeHblnaeT MOK wu BwI3bIBaet
TUIIOTEH3HIO.

NuteHncuBHas  Tepanuss  OOJBHBIX € JIBIXaTEIbHBIM  QJIKAJ030M

npeayCMaTrpruBacT MMATOTCHCTUYICCKOC JICUCHUC 6OJ'IBHOFO, YCTPAHCHHUC TIPUYIUHDBI,



BBI3BaBIICH pa3BUTHUE AJIKAJI03a U PECIUPATOPHYIO KOPPEKLUIO TUNIEPBEHTUIISIIUN

(mepeBox 6oapHOTO Npu UBJI B peskiM HOPMOBEHTHUJISLINH ).
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