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BBEJAEHUE

Kucnorno-ocaoBHoe cocrosinue (KOC) kpoBH U apyrux OHMOJIOTMYECKHX
KUJAKOCTEHM - OJWH W3 BaXHBIX KOMIIOHCHTOB T'OMEOCTa3a OpraHu3Ma,
XapaKTepU3YIOIIUICS KOHIICHTpaIMeld BOIOPOIHBIX HOHOB [H+], KoTOpas 3aBUCAT
OT COOTHONICHHSI MEXIY BOJOPOJAHBIMH M THAPOKCUIBLHBIMH HMOHAM, MEXKIY
KACJIOTaMH W OCHOBaHMAMHU. OHO ompeaenseT CTaOWIbHOCTh TPOTCKAHUS
OCHOBHBIX  (PU3MOJIOTMYECKUX  MpoleccoB B opraHusme.  OCHOBHBIC
OMOXMMUYCCKUE PEAKIIMU B KJIIETKaX U B UX OKPYXCHHH JOCTHTalOT MaKCUMyMa
IIPH ONPENICICHHBIX 3HAYCHUSX aKTHUBHOW peakinuu cpeabl. KoHIeHTpamus MoHa
H+ [H+] nognepxuBaercs B oueHb y3koM auamnaszone (36-43 HMoub/j, B cpeHeM
40 aMounp/n umu 0,00004 mmons H+/m). [lpu BeIXOAE 3a mpeaensl Hke 10 u
Boime 100 HMoJb/1 MPOMCXOAUT HeoOpaTuMas JieHaTypaIus OCIIKOBBIX CTPYKTYP
dbepmenToB. BHyTpukieroyHas koHieHTpauus [H+] B 4 pasa Bbime
BHEKJIETOUHOU. KOHIEHTpalio BOAOPOIHBIX MOHOB XapakTepusyeT pH kposw,

KOTOPBIH KoJieOaeTcs B mpenenax 7,35-7,45.



1. MEXAHU3MBI ITTOJJEP)KAHHMA KOC

B mporecce merabonuzma oOpa3yroTcsi KUCIbIE MPOAYKTHI: 1) JeTyune —
CO2 okono 15000 mmonw/cyT (0,13 Mmonb/kr * mun-1); 2) Heneryuue - H+ okxono
30-80 mmonb (1 mmonw/kr* cyr-1); 3) MojouHas W NUPOBUHOTpagHas (Mpu
OKHCJIEHUU YTJIEBOJIOB), cepHas, gocdopHas, MoueBasi KUCJIOThI, aMUHOKHUCIIOTHI
(mpu OKHUCIICHHH OCJKOB), P-OKCHMMACIsIHas, aleTOYKCYCHasl, XKUPHBIC KHUCJIOTHI,
KETOKUCJIOTHI (TIPHU OKUCIICHUU KUPOB).

JIist cBOeH 3amMTHl OT HUX W mozjaepxkanus nocrossucta KOC, opranusm
UCIIOJIb3YET CHCTEMBI OBICTPOTO pearupoBaHus — Oy(depHbIC CUCTEMbI U CHCTEMBI
MEJUICHHOTO pearupoBaHus - (HU3UOJIOTMYECKHE CHCTEMBI, CBSI3aHHBIC C
JC3UHTOKCHUKAITUEH TIPOMEXYTOYHBIX U BBIJICJICHUEM KOHEYHBIX TPOJTYKTOB
oOMeHa.

OcHoBHBIMH OyQepHBIMU CUCTEMAaMU KPOBH SIBJISIOTCA: 1) reMorjioOuHOBas
— KHb / HHb (35-76% 6ydepHroit emkocTn); 2) kapbonarHas — NaHCO3 / H2CO3
(13-35% OydepHoii emkocTn); 3) 6enkoBas — Boenok / Hoenok (7-10% OydepHoit
emkoctH); 4) hocharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMkoCcTH).

Onu mpencraBieHbl B BHIE CHa00W KHUCIOTHI M COJBIO 3TOW KHUCIOTHI.
OcHOBHBIMH OydepHbBIMH CHCTEMaMH SBJISIOTCSA: B KJIETKaX — OenkoBas H
docdarnas, BO BHEKICTOUHOM IPOCTPAHCTBE — KapOoHaTHas. ['eMorioOnHOBas
OydepHass cucreMa aKTHBHAa KaK B KIETOYHOM, TaK U BO BHEKJIETOYHOM
MPOCTPAHCTRBE.

Bydepubie cuctembl KpoBH, TMpeacTaBiss Toibko 1/5 obmieit Oydepnoit
€MKOCTH OpraHusma, 0Opu auctpecce He MoryT mnoxaaepxuBatb KOC Ha
HOpMalbHOM ypoBHe. [loaTomMy mipu wucTomeHuu OypepHBIX CHUCTEM IS
noaaepxkanusi KOC HauuMHAIOT aKTUBU3UPOBATHCS (DU3MOJOTUYECKHE CUCTEMBbI
MEJIJIEHHOTO pearupoBaHus: 1) nerkue (yaanenue win 3aaepxka CO2); 2) nouku
(Beimenenrie H+ wnu HCO3- |, peabcopbuuss HCO3-); 3) neyens (HelTpatuzaius

okuciieHueM); 4) xenynouHo-kumednbiid Tpakt — XKKT (Bergenenune H+, HCO3-)

U JIp.



B wucropnueckom acmnekre oneHky KOC ocymecTBiasnm pa3inyHbIMU
crnoco0aMu B 3aBUCHMOCTH OT NMPUMEHSEMbIX TEXHUYECKUX CPEICTB, TEXHOJIOTHUM
Y KOHLICIILHH.

CHauana ee mpoBOAWIM 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

rae: logKa - norapudm KOHCTaHTHI TMCCOLMAIIMU YTOJBHOW KUCIOTHI TIPU
380C.

3atem garckuii  yuenbii O. 3uraapa-Anzepcon (Sigaard-Andersen)
chopmynupoBan oneparuBHbIN MeTo1 KoHTpoJis KOC nupkynupyromieid KpoBu Ha
ocHOBaHUHU ompeneneHusi pH B nmpoOax KpoBH, HACBHIIIEHHBIX ABYMS KUCIOPOIHO-
yrAeKUCIbIMU cMecsiMUu (00bdHO ¢ KoHueHTparueit CO2 oxono 4% u 8%) u
akTyasnbHOro 3HaueHust pH nanHoro o0Opasiia KpoBu.

K konnmy 50-x TOZOB mpoIlIenmiero CTOJETHS TjaBa IEHTPaTbHON
OoonpHnuHOM Jaboparopun B Komenrarene Ilom Actpyn (Paul Astrup) BBen B
npakTUKy ObIcTpoaeicTByromue pH-merper ¢pupmber Radiometer, momyduBiime
Ha3zBaHue Astrup MicroEguipment (Muxkpomeron Actpyna). OmnpenenuB TpH
BenuurHBI pH B 0HOM mpobe u MocTpouB rpauk Ha CHEIUATBHOW HOMOTPaMME
3uraapaa-AHIEpCEHa, MOXHO TMOJYyYUTh MCTUHHYIO KOHIIEHTPAIMIO aHUOHA
ruapokapoonarta (AB) B mimasMe KpoBH M TMPOM3BOAHBIC IMOKA3aTEeNd: CYMMY
Oydepubix ocHoBanmii (BB), wu30bitok ocuoBanuit (BE), cranmmapTHbIii
oukapoonart (SB).

B 1954 r. amepukanckuii pusuonor Puuapa Cuoy (R. Snow) cooGmmr o
CO3JJaHUM ToJiAporpaguyeckoro snekrpoaa mis npsiMoro usmepenuss PCO2,
KOTOpPBIM OBLT yCOBEpIIEHCTBOBaH B 1958 r. amepuKaHCKUM aHECTE3HOJIOTOM U
nmwxkeHepom Jxonom CeepunrxaycoM (J. Severinghause). O. 3uraapa-Aunaepcex

pa3paboTan Jpyryro JIUHEHHYIO HOMOIpPaMMYy, C IMOMOUIbIO KOTOPOM, MPOBEIs



npsamoe omnpenenenue pH u PCO2, moxno onpenenutrs nokazarenu KOC. B
JanbHEHIIEM, MCHOJIb3Yysl KOMIBIOTEPHYIO TEXHHMKY, MOXKHO OBUIO MOJYYHUTb
nokazarenu KOC, uCKItouyuB HE TOJIBKO AKBUIMOPUPOBAHUE KPOBH ATAJIOHHBIMHU
ra3oBbIMH CMECSIMU, HO U HOMOTPaMMBI.

B 1956 r. amepukanckuii 6moxumuk u Qusnonor JI.C. Kmapk (L. Clark)
pa3zpabotan noysporpadudeckuii aextpoa mius omnpenenenus PO2. K 1960 r.
NOSIBUWIKMCH TEpBble MPUOOPHI JJI KIMHUYECKOTO MOHHUTOPUHIA Ta30B KpPOBU U
KOC.

B 70-e roasl BHEApEHBI B MPAKTUKY OINTOJHBIE TEXHOJOTHH HU3MEPECHUS U
peructpauuun pH, PCO2 u PO2. Bricokas TOYHOCTb M3MEpPEHUS W HEOOJIBbIION
IUaMeTp JaT4MKa TMO3BOJIsUIa BBOJIUTH €0 B COCYAMCTOE PYCJIO U TMOJyYaTh
HenpepbiBHYI0 nHGopmatuio o KOC.

B nauane 80-x romos Ilutep Crtroapt (P.A. Stewart) ony6iukoBaa HOBYIO
koHeniuioo KOC ¢  wu3noxeHueM (U3HKO-XMMHUYECKOTO IMOAXOAa K €ro
¢uznonoruu. OHa NMpeANOYTUTENbHA B COBPEMEHHON KIMHUYECKON (HU3MOIOTHH,
TaK KaKk HU U30BITOK OCHOBAaHUM, HU KOHIIEHTpalus OukapOoHaTa B Ijla3Me KPOBH,
B TOM YHCII€ U CTAaHIApPTHOTO, HE BCETJa MOTYT OOBSCHUTH MPUPOIY HAPYIICHHM
KOC y 6onpnoro. Konnenuust Ctioapta Mo3BOJSET BBISIBUTH MPUYMHBI MHOTHX
pacctpoiicte KOC u 6onee palimoHaJIbHO MOJOWTU K WX ycTpaHeHuto. CoriacHo
ATON KOHILIENIMHU, BCE BOJHBIE PACTBOPHI B OpPraHU3ME Y€JIOBEKa MPEIACTABISIOT
coboit Hewcrtomaembrii uctounuk H+. B atux pactBopax [H+] ompenensiercs
mucconuanneit Boasl Ha H+ u OH- wonbl. JlaHHBI Npomecc MPOUCXOAUT B
COOTBETCTBHH C 3aKOHAMHU (U3MUECKOW XUMHUHU: ICKTPOHEUTPATHLHOCTHIO (CyMMa
BCEX TMOJOXHUTENbHO 3apsSKEHHBIX HOHOB paBHa CyMME OTPHUIATEIBHO
3apsDKEHHBIX MOHOB) M COXPAHEHHMIO Macc (KOJMYECTBO BEIIECTBA B JaHHOM
pacTBOpPE OCTAETCS IOCTOSIHHBIM, €CJIM OHO HE JI00ABIISIETCS] WIIA TPOU3BOAUTCS, HE
YAQISIETCS WU pa3pyliaeTcs).

B nopme B mia3Mme cyiecTByeT paBHOBecue Mexay katnoHamu (Na+, K+,
Cat++, Mgt++) u anmmonamu (Cl -, HCO3-, 6enku, ocratounble aHHWOHBI). OHO

paBHO 153 MMonw/n U mpenacraBieHo B auarpamme [smbOna. [lpu ucrouenuun



OukapOOHATHBIX Oy(epHbIX OCHOBAaHMI UX MECTO 3aHMMAIOT OpPraHUYECKHE
KHUCJIOTBI, B PE3yJIbTaTe YEro CO3/JaeTCsi HECOOTBETCTBHE MEXIY KOHIICHTpaIuei
Na+ u cymmoit HCO3- u Cl-. [TosBasieTcss Tak Ha3bIBa€MbIii AHMOHHBIN MHTEpBa
(AN). B HOpMme oH cocTaBisieT 12.4 MMOJIb/II.

CymHocts oaxona CTroapTa 3ak/II04aeTcsl B TOM, UYTO B IUIA3M€E BEJIMYHUHA
KOHLEHTpaluu HOoHOB Bojopoaa (dopmupoBanue KOC) 3aBucur ot 3-X
nepeMeHHbIX BesnuuH: a) PCU -pa3HUIbl KOHIICHTPAIIUU CHJIBHBIX HOHOB (MEXIY
cymmoit konrentpamnuu Na+, K+, Cat++, Mg++ ¢ ogno#t croponsl, u Cl- + makrar,
¢ apyroi); 6) PaCO2; B) Aobm — 0011eil KOHIICHTpAIIUU HEAUCCOIMUPOBAHHBIX
(AH+). u nuccouunpoBaHHbIX (A-) c1abBIX KUCIIOT.

Conepxanue H+ u HCO3- MeHsieTcs nuillb TpU U3MEHEHUHU OJHOTO U3 ATUX
Tpex nokazateneil. [loaTomy myist TOro 4ToOBI y3HATh, KAK OPraHU3M PEryJupyeT
pH, HEoO6X01MMO TIpeACTaBISATh, YeM O0YCJIOBIICH UX CJIBHT.

Hanpumep, y 601bHOTO CO CTE€HO30M MPHUBpPATHUKA BCJEACTBHE TMOTEPU C
KENyAOUYHBIM  cofepkuMbiM  comstHo  kucinotel  (HCl)  pasBuBaercs
TUMOXJIOPEMUYECKUNA  METaOOJMMYECKUH  alKajio3 HHOTAa C  BBIPAKEHHON
KJIMHUYECKON cuMmnTomMatuko. YBenuuenue PCU mnpoucxonut BCIEICTBUE
NOTepU TaKOro cuibHOTO aHumoHa kKak Cl-; 0e3 3HaYMMOW TOTEpPH CHIBHOTO
karnoHa. Korma mon Bomopona tepsiercss kak Boma (HOH), a me xak HCI-,
u3menennii B PCU ne Oyzaer, u mostomy He m3Menutbes [H+]. na koppekiuu
ajKago3a MPEANOYTUTENIbHO BBEJIECHHUE XJIOPUCTO-BOJOPOJHOW KHUCIOTHI B
pactBope. Ha ¢done anmkamo3a 00ibIlIoe KOJIWYECTBO KAJIUS MEPEXOAUT B KICTKH,
OCTaBlsAs 3HauuTeNbHYIO dacth Cl- B TuiasmMe KpoBH, 4YTO TIPUBOAMUT K
3HaunTenbHoMy cHibkennio PCU. PactBop Punrep-nakrara 6omnee usnonormues,

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



2. METOIAMKA 3ABOPA KPOBU A MCCIEAOBAHHA KOC U
XAPAKTEPU3VIOIIMNE EI'O ITOKA3ATEJIN

KpoBb noimkHa 3a0upatbest U3 apTepuu MpH OIIEHKE ra3000MeHa B JIETKUX U
JIOTIOJIHUTENIBHO M3 BEHBI - B Cllydae HaJIM4YMsl HApYIICHUS TPaHCIOpPTa Ta30B
KpOBbIO W (WIM) TKaHeBOoro razooOmena. Mrma u mmpun st 3a0opa KpOBU
JIOJDKHBI OBITh TE€MapUHU3UPOBAHBI, HE JOJKHO ObITh KOHTAKTa KPOBH C BO3TYXOM.
KpoBb n0iKHBI HicCiie1oBaTh cpa3y ke mnociie 3adopa. Eciau 3T0 HEBO3MOXKHO, OHA
JIOJDKHA TIOMENIAThCS B JICASHYIO BOJY M HCCIIE/IOBATh €€ HYXKHO HE IMO3XKe, YeM
yepe3 30 MuH.

s onienku KOC yariie Bcero UCHoIb3yIOT CAEAYIOIINE TTOKa3aTEeH:

pH - 310 00paTHBINA AecATUYHBIN Jiorapu(M KOHIICHTPAIIUU BOJOPOJIHBIX
MOHOB. OTOT TMOKa3aTellb M3MEHSETCS TPU HaJUYUU JEeKOMIICHCHPOBAHHBIX
Hapymenuii KOC u MoXeT CBHUIETENbCTBOBATH TOJBKO O CIBUTaXx B CTOPOHY
anuao3a uiau ankano3a. B Hopme pHa naxomutcs B mpenenax 7,35-7,45; pHv -
7,32-7,42; pH BayTtpukierounsli = 6,8-7,0. I'panunel konebanuii pHa,
COBMECTHUMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bITOK MM nepUIIUT OCHOBAaHWUM, T.€. PACUCTHOE KOJUYECTBO
mMoirb HCO3-, koTopoe HE0OXOAMMO BBECTH B KaXKIbIH JIUTP BHEKICTOYHOM
KUJIKOCTH WJIM BBITECHUTh W3 Hee Kucioton s Hopmanuzanuu KOC. Drtot
koMmrnoHeHT KOC cBunerenbcTByeT 0 HeAbixatelbHbiX HapymeHusx KOC wnmm o
KOMIIEHCATOPHBIX M3MEHEHUSIX €ro MpPH AbIXaTEIbHBIX paccTpoicTBax. B HOpMme
BEecf ==+ 2,3 MmM/x. IIpenens konebaHuii, COBMECTHMBIC C KH3HBIO, = 1 5SMM/1.

PaCO2 (PvCO2) - ppixarenbhblii koMrnoHeHT KOC, cBHAETENbCTBYET O
neixatenbHblx HapymeHusax KOC wiM 0 KOMIEHCATOPHBIX H3MEHEHHUSX 3TOro
MoKa3aTessl MpU HEeAbIXaTeJIbHBIX paccTpoicTBax. B HOpMe 3TOT mokasareib B
apTepualibHOM KpoBM coctaBisier 35-45 mm pr. cr. (4,7-6,0 «klla), mnpu
COBMECTHMBIX C JKM3HBIO KoneOanusmu oT 10 go 150 mMm pt. cr. (1,3 - 20,3 xIIa).
VYmenbmieane PaCO2 menee 35 MM PT. CT. CBUAETEIBCTBYET O THIIOKAITHUU

BCJICACTBHUC THUIICPBCHTUIIALIMK, KOTOpPAd IHIPHUBOAUT K AbIXATCIIbHOMY aJIKaJIO3y.



VBenuuenne PaCO2 Beimie 45 MM pT. CT. HaOMIOJAETCS MPU TUIMOBEHTHIISIIUHY,
TUNEpKanHUs TPUBOJIUT K JbIXaT€IbHOMY alll103Yy.

BB — xoHI1IeHTpanusi oCHOBaHUH BceX Oy(epHbIX CUCTEM KPOBH (B HOpME —
40-60 MM/m).

SB — cranaapTHbIil OrkapOOHAT — KOHIEHTpAIMs aHMOHA THIpoKapOoHaTa B
miazmMe kKpoBu npu 100% HacelieHMH TreMOraoOMHAa JaHHOM MpoObl KPOBH
kuciopoaoM, temrepatype ee 380C u nanpsikenun CO2 B Helt 40 Mum pT. cT. (5.32
kPa). Otor mnoxkazartens mo3BONSAET JAUPPEpPeHIMPOBATH JAbIXaTENbHbIE U
HeJipIXaTenbHble paccTpoiicTBa. OH B HopMe paBeH 20-27 (cpenH. 24) MM/m.

AB — uctunnsie 6ukap6onarsl, conepxanne HCO3- B mazme kposu (19-23
MM/m).

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

B nacrosimee Bpemsa, ucxonas u3 konuenuuu KOC Crioapra u umes
COBPEMEHHBIE Ta30aHANU3ATOPHI, AJisi O0Jiee TOYHOTO OMNpEACTCHUs] MPUUYUHBI U
naToreHe3a HapylIeHUH 1eJeco00pa3Ho Hapsay ¢ KIMHUYECKHUMH JaHHBIMH
onpenenath creneHb n3menenns PCU, PaCO2 u Ao6m.

PCU y 3mopoBbeix nmronei coctaBiser 40-42 MMOJIB/T U €€ MOXHO Y3HaTh
npu ympomieaHom pacuere: PCHU= [Na+] - [Cl-]. Cumwkenue mno 30 MMoib/i
CBUJICTENICTBYET O PA3BUTHM HENIBIXATEIBbHOTO alua03a, a yBenauueHue oonee 50
MMOJIB/JT — O HEJBIXaTEIbHOM CABUTE B CTOPOHY ajikaino3a. CyliecTByeT cTporas
koppessinus Mexxkny PCU u BE B kpoBu nanmentoB OPUT.

Konnenrpamus AuccorMupoBaHHbIX cIa0bIX KUCIOT (A-), IpeICTaBIEHHBIX
B TUTa3Me KpoBH ee Oenkamu U pocharamu, mensercs ¢ uamenenunem PCU, PCO2

1 AoOur.

3. HAPYIIEHUA KOC, UX ITPOPMNIIAKTUKA 1 KOPPEKIIUA

Paznuuaror aBa Buga Hapymenuit KOC (Tabi.1): HenbixaTenbHbIe (U103
WIM  ajKajlo3 — MaTOJIOTMYECKOE COCTOSIHUE TpU  KOTOPOM  IEPBUYHO

YBCINYHUBACTCA I[C(I)I/IHI/IT WM H30BITOK OCHOBaHHﬁ, 4TO IMPUBOAUT K M3MCHCHHUIO



nokazatenss BEecf u pH B cTopony anmaeMun uiau ajikajieMuu) U JbIXaTelbHbIC
(aummo3 WM ankano3 ¢ MEepBUYHBIM yBelnyeHueM win cHmxeHueM PaCO2). Ilpu
nuarHoctuke HapymeHuii KOC HeoO0X0auMoO OILIEHUBaTh CTENEHb TKECTH
pPacCTpOUCTB U KOMIIEHCATOPHBIX U3MEHECHUH.

MoryTt ObITh OoJiee cinoxubie Hapymenus KOC: oaHoHampaBiieHHBIE
(npIXaTenbHBIN M HENBIXaTEIBHBIN alu03 WIM allkajio3) U pa3HOHAMPABICHHBIE,
MPOTUBOTIONIOKHBIE  (IBIXaTeNbHBIM  alU03 W HEABIXaTEIbHBIM  aliKayos,
JbIXaTebHBIA aJIKalo3 U HeAbIXaTeIbHBIA aiuao3). B ux AmarHocthke Ba)KHOE
3HAYEHUE HMMEIOT 3HAHWE aHAMHE3a U CYIIHOCTH IAaTOJOTMYECKOrO Ipolecca,
KIMHUKA 3a0oneBaHuss B  comoctaBieHun ¢ gaHHeiMu  KOC, BojHO-
ANEKTPOIUTHOrO OOMEHA U ToKa3aTeasiMU ra3000MeHa.

[Ipodpunaktuka Hapymenuit KOC Bo BpeMsi aHeCTe3MM U WHTEHCHBHOMN
TEpanuu OCYHIECTBIACTCS TOAJEpPKAHHEM  aJeKBAaTHOTO KpPOBOOOpAICHUS
(obmiero W MUKPOLMPKYJISIMK) W BEHTWIIIMM  JIETKUX B PEXHUME
HopMoBeHTWIsIMK  (FetCO2 = 4,9 — 6,4 00%), obecriedueHreM JIOCTATOYHOM
okcureHammu  (Sa02 = 94-100 00%), mnpenynpexaeHueM HapYIICHUH
MeTaboau3Ma.

WNurtencuBnas tepamusi 6onbHbIXx ¢ HapymienneM KOC nomkHa, mpexne
BCEro, IMpeAyCMaTpuBaTh YCTpaHEHHE (PYHKIMOHAIBHBIX M METabO0IMYECKUX
pPacCTpOMCTB  Kak  MPOSBJICHUNM  OCHOBHOIO  3a00JieBaHMsI, YCTpaHEHHE
KPUTUYECKOTO cocTostHus. [Ipu oTcyTcTBUU 3(derta U TIKENBIX HAPYIICHUSX,

npoBoautcs koppekiusa KOC.



Tabmuua 1

Xapakrep Hapymenuid KOC

Hapymenus KOC IToxazatenn KOC

pH PaCO2 BEecf
HenprxaTenpHblil annaos:
YMEpEHHBIN -25--5.2
BBIpa)KEHHBIN -5.3--7.5
TSDKETIBIN: -7.6m<
JIEKOMTIEHCUP OBAaHHBIN 7.20 40 -76
YaCTUYHO KOMIIEHCUPOBaHHBIN 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
BBIPQ)KCHHBbIH +6.6 - +12
TSKETIBIN: +12.1 u>
JICKOMIICHCUP OBAHHbIH 7.59 40 +12.1
YaCTHYHO KOMIIEHCHUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITEHCUP OBaHHBIH 7.45 60 +12.1
JlprxaTenbHbINA alu103:
yMEpEHHBIH 46-50
BBIpa)KEHHBIN 51-60
TSDKEIBIN: 61 u>
JICKOMIICHCUP OBAHHbIH 7.20 7.20 61
YaCTHYHO KOMIICHCHUPOBAHHbIH 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<
JICKOMIICHCUP OBAHHbIH 7.59 -2.3 19
YaCTUYHO KOMIIEHCUPOBAHHBIM 7.53-7.49 -25--5.2 19
KOMITEHCUPOBaHHBII 7.45 -7.5 19




Aupnao3 HepIXaTeNbHBIA MOXKET OBbITh META00IMYECKUM, BBIICTUTEbHBIM U
sk3oreHHbIM. OH xapaktepusyetcs cHmxkenueM HCO3- u Bo3pactanuem aepuuura
ocHoBaHu#t (Becf > - 2,3 MmM/n). JlanHblil BUA ariuao3a MOXKET ObITh BCIIECICTBUE:
1) BobiTecHeHus  (TuTpanuu) OukapOoHaTa  pPa3NUYHBIMU  DHAOTCHHBIMU
OpraHMYEeCKUMHU  KHUCIOTaMH, HampuMep, KETOKUCIOTaMH TMpu  Jauadere,
QJKOTOJIU3ME WM TOJIOAAHUH, MOJIOYHOM KHUCJIOTOM TpH THUIOKCUH; 2)
ymenbiienuss HCO3- B opranusme (auapesi, GUCTYNIbl KUIIEYHUKA M KEITUYHOTO
Ny3bIpsi, S3BEHHBIM KOJUT, XPOHWYECKas IOYeYHas HEJO0CTAaTOYHOCTh, IpPHUEM
COJISIHOM KHUCJIOTHI ¥ XJIOpUAa aMMOHHUS), YTO MPUBOJUT K YMEHBIIEHUIO KATHOHO-
anronHoro rpaauenta [(Na+ + K +) _ (Cl- + HCO3-)] k ypoBHio merHee 12 MM/n
(8 Hopme = 20); 3) MOCTYIJICHUS HENETYyYUX KHUCIBIX BEIIECTB (OTpaBJICHHE
AK30TE€HHBIMH KUCIOTAMU: CATUIIUIATAMHU, METAHOJIOM, STUJIICHTIIUKOJIEM).

[Ipu pa3BUTHMM HEOBIXATEIBHOTO AalU03a BKIIOYAIOTCS KOMIIEHCATOPHbIE
MexaHu3Mbl. CuibHAs KHUCJIOTa TMpPH pPEeakuuu ¢ OukKapOOHATOM IEpPEeXOJIUT B
cna0yro YroJibHYIO0 KUCJIOTY. YTOJIbHAs KUCIOTa BO30YKIA€T bIXaTeIbHBIM HEHTP
U MPOAYKTHI ee auccormanuu BeiBoAsaTcs jgerkuMu (CO2) u noukamu (H20). Tlpu
OTCYTCTBHUU MMATOJIOTUU CO CTOPOHBI Mouek obmias sxckperuss H+ u cuate3 HCO3 -
MOTYT yBeIu4uuThes B 10 pas.

[lo MHEHWI0O MHOTHX HCCIENOBATENeH, MpU METa0OIMYECKOM allu03e
00s3aTEIbHO UMEETCS AHMOHHOE HECOOTBETCTBHUE, BO3HUKAET AHMOHHBIN MHTEPBA
MKy KOHIIeHTpanuei katnona Na+ u cymmoii annonoB Cl-, HCO3-. Ero moxHO

OTIPEJICIUTD 110 hOopMYyIIe:

AU = Na-+m1 — (Cl-rux + HCO3-).

B ©Hopme AWM (aHuoHHBI wHTepBan) paBeH 1244 wmM/a. Tlpu
HEJIbIXaTeJIbHOM alua03€e (3a UCKIOYEHUEM coJisiTHOKUcIoro) AW ysenmuuBaetcs
BCJICJICTBHE UCIOJb30BaHUsI Oy(depHbIX CHCTEM KpOBU Jid HEWUTpanu3aluu

KHUCJIIBIX IIPOAYKTOB.



[Tpu HEJIBIXaTEJIbHOM anu103e pa3BUBAIOTCS CIEYIOIINE
nato(U3MOJIOTUYECKUE pPEaKIUU: YyBEIUYEHUE cojaepxkanuss H+ B kieTkax u
pa3BUTHE BHYTPUKIETOUYHOTO alU03a, KOMIICHCATOPHON TMIIEPBEHTUIISINH,
noBellIeHHOe ynaneHue H+ moukamu (mpu pH < 7,25 peakuus MOYM CTaHOBHUTCS
KHCJION), yacTas pBoTta (ynaieHue H+ ¢ KelnyqouHbIM COACPKUMBIM), CMEIICHUE
KPUBOM JHCCOIUAIIMN OKCUTeMOTJ00MHa BIPABO ¢ OOJIETYEHHWEM OTAa4M TKAHSIM
KHUCIIOPO/JIa, KaTa0O0JIM3M U pacmaj KIETOK, BbIxoJ K+ U3 KJIETOK U MOBBIIIEHUE €T0
B KPOBH, aKTUBAIIUS CUMIIATO-aIPEHAIOBOM CUCTEMBbI U BBIOPOC KATEXOJIAMHHOB C
MOCJICTYIOIINM HapyiieHneM QyHKIIUU CEPACYHO-COCYTUCTON CUCTEMBI.

Knunnueckn HenbIXaTENbHBIM alUg03 MOXKET MPOSIBIATHCS HapyIICHUEM
reMOJAMHAMUKN M MUKPOIUPKYISAIMU, YYAIICHUEM JbIXaHUs, THUIEPTEPMHUEH,
OJINTYPUEU WM aHYPUEH, AITUHAMUEH.

JIMarHOCTHKY HEABIXaTEJIbHOTO alu03a OCYIIECTBISIOT Ha OCHOBaHUHU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTUHBI U JJabopaTopHbIX uccieaoBanuiit KOC
(BE <-2,5; AB < 19, BB < 40, SB < 20, pH < 7,35). Yame Bcero pasBuBaeTcs
METa0OJUYECKUN ali103 BCIEJICTBUE HAKOIUICHUS B OpraHu3Me MpOAYKTOB
oOMeHa. PaznuyaroT npu 3TOM JIaKTaT anua03 2-X TUIOB: TUNA A (KJIaCCUYECKUA)
y OOJNBHBIX C TTOHWKEHHOU Tepdy3ueil TKaHeH M BBIPAXKCHHOUW THIIOKCUEH U THIIA
B, y OONBHBIX C BBIpRXXCHHBIMU METAOOIMYECKUMHU HapYyIICHUAMH (CaXxapHBIi
nuaber, MHPEKIIMOHHbIE 0O0JIe3HH, MTOYEYHO-TICYeHOYHAs HEAO0CTATOYHOCTh U TIP.)
U HEKOTOPBIX OTPaBICHUAX (canuluiaTaMy, STHICHIJIUKOJIEM, METaHOJIOM,
aHTUGPU3OM U JIP.).

Jlaktar — CuHIBHBIM HMOH, IIpu HOpMaidbHOM pH OH NOJHOCTBIO
JUCCOIIMMPOBAH, TaK KaK OpPraHu3M OBICTPO €ro MpOAYLIHUPYET W TOTJIOoMIaeT. Y
OONBHBIX, HAXOMSIMINXCA B KPUTHYECKOM COCTOSHUHU, YPOBEHBb THIIEPIATATCMHH
3HAYUTEJIBHO BBIILIE, YEM YPOBEHb allA]103a.

Jlaktat MoxeT ObITH TOBBIINIEH (Oonee 2-4 MM/m), a [H+] HeT. D10
OOBSICHSIETCS TEM, YTO MPU HWHTCHCUBHOW Tepanuu K Iula3Me J00aBISIETCS HE
MOJIOYHAsI KHCJIOTA, a COJIb CHJIBHOM KHUCJIOTBHI: CHJIBHBIM KaTMOH Nat BMecTe ¢

CHJIBHBIM JIaKTaTHBIM aHHOHOM. JIakTaT HOTpe6J'I$IeTC$I 1o BJIMAHUECM KIICTOYHOI' O



Merabonu3Ma M ocrtaromuics uoH HaTpus nosbimaer PCU. Ilpu HOpmanbHOM
CUCTEMHOM MeTa0oJIu3Me CYTOUHBIM 000poT nakTtata paBeH 1500-4500 mMmosb.
Bropoit mexannsm koppeknun PCH u Hopmanuzauuu pH nipu runepnakrateMun —
3TO mepeMenieHue cuiabHoro anmona Cl- u3 miua3Mbl KpoBU B KJIETKH. OCHOBHBIM
MCTOYHUKOM JIaKTaTa SBIIAIOTCS JIETKHE, OCOOEHHO MpH OCTPOM JIETOYHOM
noBpexaeHuu. [lo muennto N.P. Day u coasr. (1996), runepnakratemusi mpu
CEeINCcuce BO3HUKAET CKOPEE BCIEACTBUE MOBBIIIEHHOTO a3poOHOro MeTaboiau3Ma,
YeM TKaHEBOM TMIIOKCUH WJIM YTHETEHHsI aKTUBHOCTH MUPYBATIETHIPOT€HA3bI.
[Ipy amarHocTuke anuao03a BaKHO ONPENEIIUTh PUYKHY, CTENEHb TSKECTH
NEPBUYHBIX HapyIIEHUH MW KOMIEHCATOPHbIX u3MeHeHud. KonuuecTBeHHOE
npeoOnananne  UUMQPOBBIX  3HAYEHUM  TEPBUYHBIX  HApyIIEHUH  HaA
KOMIIEHCATOPHBIMH U3MEHEHUSIMHU MTO3BOJISIET MTpaBUIIbHO oneHnTh KOC.
WNuTencuBHast Tepamnusi OOJIBHBIX C HEJBIXATENbHBIM allMJI030M JIOJKHA
npenycMaTpuBaTh MAaTOTEHETHYECKOE JieueHHuEe OOJBHOr0, YCTpaHEHUE MPUYUHBI,
BbI3BaBIIEH pa3BUTHE aluo03a (IIPU YCIICIIHOM JICUEHUH OPraHUYECKUE KHCIIOTHI
MOCTETIEHHO METa00IU3UPYIOTCA U (WIIH) SKCKPETUPYIOTCS, alli103 UCUYE3aET).
Ecim npuumHy He yaaeTcs YCTpaHWTh, TSDKENBIM anuio3 HYKHO
KOppUTHpOBaTh BBeleHHEM ocHoBaHui: 4,2% wumu 8,4 % pactBopa Hatpus
ruapokapOoHnara (B 1 mi pactBopa 1 MM ocHOBaHMIA), WK JlakTaTa HaTpus (B 1 M1
11 % pactBopa 1 MM ocHoBanuit), unu 3,6% pactBopa Tpucamuna, THAM (B 1
M 3,6% pactBopa coxepxkurcs 0,3 MM ocHoBanmii). Pacuer m103bl OCHOBaHHUS

MIPOM3BOIAT 110 hopMyIIE:

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

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

ABEecf — pa3nuiia Mexay UICTUHHBIM U HOpMaJbHbIM 3HaueHueM BE.



He cnenyer pepuuuT OCHOBaHUN KOPPUTHMPOBAaTH MOJHOCTBIO. Eciu
MPUYMHA aluA03a ONpenesieHa U MOXET ObITh KOHTPOJIMpPYEMa, TO BO BBEICHHUU
OCHOBAaHUI HEPEAKO HET HEOOXOAUMOCTH.

Cpok rogHocTH HaTpusi ruapokapbonara - 1-3 cytok, a mpu g00aBICHUN
crabunuzaropa (0,3 ma tpusona b Ha 1 mMa ruapokapboHata) OH yBEJIUYMBAETCS
no 30 cyr. Harpuii runpokapOonat neiictByer ObicTpo. Ilpu ero mpumenenuu
ClelyeT yuYuThIBaTh YyBenuueHue oOpazoBanuss CO2 u  HEOOXOAMMOCTH
JOCTaTOYHOM  BEHTWJISIIIUM  JIETKUX, a TaKkkKe BO3MOXHOCTb  Pa3BUTHUS
TUIEPOCMOJISIIBHOTO  COCTOSIHUSL € MOCHEAYIOIIMM — PAa3BUTHEM  CEPACYHO-
COCYAMCTON HEJOCTATOYHOCTH.

[Ipu wucrnonb3oBaHMM JakTaTa HATpUs (JaKTacoyia) MPOUCXOAUT €ro
MeTaboIu3M B MEYEeHU C 00pa30BaHHWEM TJIMKOI€Ha, MO3TOMY NpHU HapYHICHUSX
(GYHKIIMU TeYeHW OH MpOTHUBOINOKa3aH. Kpome TOro, BO3HHMKAaeT JaKTalUIEeMUs,
YTO OTPAaHUYMBAET €r0 MPUMEHEHHUE NPU TKAaHEBOU TMITOKCHUH.

TprucamMuH OKa3bIBAE€T BBIPAKEHHOE TUYPETUUYECKOE NEHCTBUE, BBIIEISETCS
noukamu. Mcroap30BaTh €ro MOXHO TOJIBKO TIPU COXPAHHOM X (DYHKIIMH.

Ankano3 HeIbIXaTeIbHBI BO3HMKAET TMPU TOBBIIIEHUU COOTHOLICHUS
HCO3-/PaCO2 3a cuer yBenumuyenuss HCO3-. O MoxeT ObITh BeieactBue: 1)
M30BITOYHOTO BBEJICHHUS Oy(PEpHBIX OCHOBAHMM WJIM TEPEIMBAHUS OOJIBIIOTO
KOJIMYECTBA IIUTPATHON KPOBH (LIUTPAT B MIEUCHU MPEBPAIIACTCS B HATPHS JIAKTAT);
2) moBbIIeHUsT 00pa3oBaHus OUKApOOHATOB B MOYKAX M JKENYIOYHO-KUIICYHOM
TPAKTE WJIA OTHOCHUTEIBHOTO MOBBIIIEHUS UX COAEPKAHUS MPU OOJIBIIMX MOTEPSAX
H+ u xnopunoB (HeykpoTuMas pBoTa, nuapes); 3) neguiura Kaaus Ipu OOJIbIIONH
IIOTEpU €ro WIA OrPaHUYEHHOIO TNOCTYIUIEHHMsSI €ro; 4) UIMTEIBHOTO W
OECKOHTPOJIBHOTO  BBEACHUS JUYPETHKOB, TMPUBOMASIIETO K YCHICHHOMY
BBIBEJICHUIO U3 OPTaHM3Ma KaJlus U XJIOPHJIOB.

[Tpu ajnKano3e HEJbIXaTEIIbHOM BO3HUKAIOT cIelyronme
NaTO(PU3NONIOTrNUECKUE NU3MEHEHUS: 1) BBIXOJ KalMsl U3 KJIETOK M MOCTYIUIEHHE B
Hux H+ ¢ nocienyromuM —pa3BUTHEM BHYTPHUKIETOYHOIO — anuaosa; 2)

YBCIMYHUBACTCA  BBIACIACHHUA Kalldd IIOYKaMH, PpPa3BUTHUC THUIIOKAIMECMHHU C



MOCJEAYIONIMM HApYIICHUEM pUTMa Cepiua; 3) TUMOBEHTWISIUS; 4) CMelleHue
KPUBOM JUCCOLMAIIMU BJIEBO C 3aTPYJHEHHEM OTJaud KHUCIOpOJAa TKaHSIM; 5)
pa3BUTHE NAPATOKCAIBHOU allUIyPUH.

Knuandeckn ammao3 HEIbIXaTENbHBIM  MPOSIBISETCS  TUIOBOJIEMHUEH,
TUMIOKAJIMEMHEH, TOJUypUEH, MBIIIEYHON CIa00CThIO, WHOT/Aa BO3HUKAIOT
CyJIOpOTH BclieICTBUE CBsI3bIBaHUs Ca2+ OeKaMu.

JInarHOCTUKY HEIBIXaTEJIBLHOTO aJjlkajio3a OCYIISCTBISIOT Ha OCHOBAaHUU
JTAHHBIX aHAMHE3a, KITMHUYECKOW KapTUHBI U JabopaTopHbIX uccieaoBanuii (BE >
+3,0 mM/n, HCO3- > 25 mM/n. PaCO2 > 46 mm prt. ct. pH > 7.46), BogHO-
ANIEKTPOJIUTHOTO OaslaHca (TUIMOKATHUEMUS, TUTIOXJIOPEMHS).

NutencuBHast Tepanusi OONBHBIX C HEJIBIXaTECJIBHBIM aJIKAJIO30M JIOJDKHA
npeaycMaTpuBaTh: 1) IMaToreHeTHUYeckoe JieueHWe OOJBHOTO, YCTPAaHCHHE
OPUYMHBL, BbI3BABLIEH pAa3BUTHE aJKajlo3a; 2) YCTPAHEHUWE HapYLIECHUM
reMOJIMHAMUKH; 3) KOPPEKIUIO0 TUIOKATHUEMUH, TUIIONOXJIOPEMUN; 4) KOPPEKIUIO
TSKEJIOTO JEKOMIIEHCHPOBAHHOIO aJIKajio3a C UCIOJIb30BAHUEM COJITHON KUCIOTHI
(0,05-0,1 N pacTtBOop BBOIAT B IICHTPaJbHBIC BEHBI C MaKCHMAJIBHON CKOPOCTHIO
BBeaeHus 0,25 MM uiu 2,5 mit - 0,1 N pacTBop / KT Maccel Teja B 4, HO He Oojee
100 MM B cytkun) unm 100-150 mn 0,9% pacTBOopa Xiopujga aMMOHHS (B CYTKH
BBOJUTH He Oosyee 250-300 MM H+ ). MoxkHO Takxke npuMeHUTh auakapO (0,25-
0,5 r gepe3 poT), KOTOpHIKA criocoOCcTBYeT 3anepxkke CO2 B kpoBu. s pacuera

UCIIOJIB3YIOT CIIEAYIONIYIO (OPMYITyY:

M koppurupyromero pactsopa = F * macca tena (xr) * ABEecf.

Anmao3 ApIXaTelbHbI BO3HUKAaeT Npu Bo3pactaHuu PaCO2 BciencTBue
HapyIIEHHOW ajbBEOJIIPHOM BEHTWISAIMU. OH BBI3BIBAET KOMIICHCATOPHOE
MOBBLIIIICHUE BBIPAOOTKM HATpus OWKapOOHATa B OJPUTPOIHUTAX M KIETKax
MOYEYHBIX KaHAJIBIECB, YCUIMBAETCS BbiaeleHne H+ u x1opuaoB noukaMu, KpuBas

Aucconuanmvm CMCIIACTCA BIIPABO C o0JerueHneM OoTJa4r KHCJIOPOJda TKAaHAM.



KnvHnyeckn IbIXaTembHBIN aIua03 TPOSBISAETCS CHIDKCHHEM O0beMa
BeHTWISAIIMY, HAPYIICHHEM pPHUTMA JAbIXaHUS, YBEIWYCHHEM YAapHOTO OOBbema
Cepalla, pacuIupeHreM MepUPEpPUUEeCKUX COCYAOB, CHIKEHHUEM  OOIIETro
nepuepruIecKoro COMPOTUBIICHUS COCYNIOB, THICPEMHEH KOXKHBIX IMMOKPOBOB H
CIIM3UCTHIX 000JIOUEK, YUAIIEHUEM ITyJIbCa, MOBBIIIIEHHEM WK 0e3 u3MeHeHuit AJl,
MOBBIIICHUEM BHYTPUYEPEITHOTO JTABICHUS.

JIMarHOCTUKY JBIXaTEIBHOTO aIuj03a OCYIICCTBISIIOT Ha OCHOBAaHUHU
JAHHBIX aHaMHE3a, KJIMHWYECKOW KapTUHBI W JIA0OPATOPHBIX HCCJICIOBAHHM
(PaCO2 > 46 mm prt. cT., pH <7, 35, BE xoMIIeHCAaTOPHO MOKET CHUKATHCST HIKE
-2,3 MM/m).

NuTeHcuBHass  Tepamuss ~ OOJABHBIX € JIBIXaTEIbHBIM  aIlUI030M
npeIycMaTpUBAacT MATOICHETHYECKOE JieYeHHUEe OOJBHOT0, YCTPAHCHHUE MPUYHHEI,
BBI3BABIIICH pPa3BUTHE allW103a M PECIUPATOPHYIO MOIACPKKY HEeIDPEKTUBHOTO
COOCTBEHHOT'O JIbIXaHUSI.

ANKano3 JbIXaTeNbHbIN (TUMOKAIMHUYECKH) BO3HHMKAET NPU CHIKEHUU
PaCO2 BcnencTBue TUNEPBEHTHJIAIMM CIIOHTAHHOW (TpaBMa, reMopparuyecKuit
IIOK, BO30YXJCHHE, HCTEepHUs, THUNEpTepMUsi, AUIHIEPATHHO-KATA00IMUYECKII
CUHIpPOM, TIpH cTpaxe OosbpHOTO, O00nn) M uckycctBeHHOU (MBJI B pexume
TUTIEPBEHTUISIIUN ).

[Tpu ankano3e ABIXaTEIHBHOM KOMIIEHCATOPHO YMEHBIIIAECTCA JHUCCOIUAIUS
OKCUTEMOTJIO0OMHA, BO3PACTaeT BBIJCICHUE MOYKAMU H30BITOYHOTO KOJIHWYECTBA
OoukapboHata, cHukaeTcs peabcopbumst u oopazoBanne HCO3- B sputpornurax u B
KJIETKAaX TTOYEYHBIX KaHAJbIICB.

['mmokamHusT BBI3BIBAET BAa30KOHCTPUKIIUIO TMEPUPEPUIECKUX COCY/IOB,
COCYZIOB MO3Ta M YyMEHBIICHHE MO3TOBOTO KPOBOTOKA, CMEIICHHWEM KPHBOU
JUCCOIMAIIMA OKCUTEMOTJIOOMHA BJIEBO C VYXYAIICHHEM OTIa4d KHCIOpOJa
TKaHSM, CHIDKaeT BHyTpuuepemHoe paaieHue, ymeHbimaeT MOK u BbI3bIBacT
TUTIOTEH3HIO.

NuTencuBHast  Tepamusi  OONBHBIX  C  JBIXaTENBHBIM  alIKaJIO30M

npeayCcCMaTpuBacT IAaTOIrCHECTHUYCCKOC JICUCHUC 6OJ'II)HOFO, YCTPAHCHHUC IIPHUYINHBI,



BBI3BABILIEH PAa3BUTHE AJKAJI03a U PECIIUPATOPHYIO KOPPEKLUMIO TMIEPBEHTWIALUN

(nepesoa 6onbHOTO Npu UBJI B peskuiM HOPMOBEHTHUJISLINHN ).
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