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BBEJAEHUE

Kucnorno-ocaoBroe coctostnue (KOC) kpoBH M Apyrux OMOJIOTHMUECKHX
KHUIKOCTEH - OJWH W3 BaXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHu3Ma,
XapaKTepHU3YIOIUNCS KOHIIEHTPAINe BOJOPOAHBIX HOHOB [H+], KoTOpas 3aBucsT
OT COOTHOIICHHS MEXIy BOJOPOJHBIMH W THIPOKCHIBHBIMH HOHAM, MEXKIY
KACIOTaMH ¥ OcHOBaHUSAMHU. OHO ompenensier CTa0WIbHOCTh TMPOTEKAHHS
OCHOBHBIX  (PM3MOJOTMYECKUX  MpoueccoB B opranusme.  OCHOBHbIE
OMOXMMUYCCKUE PEaKIIMU B KJIETKaX U B UX OKPYKCHHH JOCTHTalOT MaKCHMyMa
NIPH ONPEJICICHHBIX 3HAYCHUSX aKTHUBHOW peakinuu cpeabl. KoHIeHTpamus MoHa
H+ [H+] moanep:xkuBaercs B oueHb y3koM auamnasone (36-43 uMoib/i, B cpeaHemM
40 aMouns/n umm 0,00004 mmons H+/m). Ilpu Beixoae 3a mpenenst Huxke 10 u
Beiie 100 HMob/T MPONCXOAUT HEOOpaTuMas ICHATypalusi OSIKOBBIX CTPYKTYD
dbepmenToB. BHyTpukineroyHas koHueHTpanus [H+] B 4 pasza BbIe
BHEKJIETOUHOU. KOHIIEHTpalnio BOAOPOIHBIX MOHOB XapakTepusyer pH kposw,

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



1. MEXAHU3MBI TTOAJEPKAHNMA KOC

B mporecce metabonuzma o0pa3yroTCsi KUCIbIE MPOAYKTHI: 1) jeTyune —
CO2 okomno 15000 mmonw/cyT (0,13 Mmonb/kr * mun-1); 2) Heneryuue - H+ okono
30-80 mmonb (1 mmonw/kr* cyr-1); 3) MojouHass W NHUPOBUHOTpagHas (Mpu
OKHCJIEHUU YTJIEBOJIOB), cepHas, (hocdopHas, MoueBasi KUCIOThI, aMUHOKUCIOTHI
(mpu OKHUCIICHHH OCJKOB), [-OKCHMACIIsIHas, aleTOYKCYCHasl, KHUPHBIC KHUCIIOTHI,
KETOKHCJIOTHI (TIPHU OKUCIICHUU KUPOB).

JIist cBOCH 3amuThI OT HUX M mojauepkanus rnmoctosacTBa KOC, opranusm
UCIIOJIb3YET CUCTEMBI OBICTPOr0 pearupoBaHusi — OydepHbIC CHCTEMBI U CUCTEMBI
MEJUICHHOTO pearupoBaHus - (HU3UOJIIOTMYECKHE CHCTEMBI, CBSI3aHHBIC C
JC3UHTOKCHUKAITUEH TIPOMEXYTOYHBIX M BBIJCICHUEM KOHCYHBIX IPOJTYKTOB
oOMeHa.

OcHoBHBIMH Oy(QepHBIMU CUCTEMAMU KPOBH SIBISIFOTCSA: 1) reMorioOuHOBast
— KHb / HHb (35-76% 06ydepHroit emkocTn); 2) kapbonarHas — NaHCO3 / H2CO3
(13-35% OydepHoii emxocTn); 3) 6enkoBast — Boenok / Hoenok (7-10% OydepHoit
emkoctH); 4) hocharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMkoCTH).

Onu mnpencraBieHbl B BHIIE CIa00H KHUCIOTHI M COJBIO ATOM KHUCIOTHI.
OcHOBHBIMH OydepHbBIMH CHCTEMaMH SBJISIOTCSA: B KJIETKaX — OelkoBas u
docdarnas, BO BHEKICTOUHOM IPOCTPAHCTBE — KapOoHaTHas. ['eMorioOnHOBas
OydepHass cucreMa aKTHBHAa KaK B KIETOYHOM, TaK U BO BHEKJIETOYHOM
MPOCTPAHCTRBE.

Bydepubie cuctembl KpoBHU, MpeACTaBisisi TOibKo 1/5 oOmedt OydepHOU
€MKOCTH OpraHusma, 0Opu auctpecce He MoryT mnoxaaepxuBatb KOC Ha
HOpMalbHOM ypoBHE. [loaTomMy mipu wucTomeHuu OypEepHBIX CHUCTEM IS
noaaepxkanusi KOC HauMHAIOT aKTUBU3UPOBATHCS (DU3UOJIOTUYECKHE CUCTEMBI
MEJIJIEHHOTO pearupoBaHus: 1) nerkue (ynaineHue unu 3aaepxkka CO2); 2) nouku
(Bergenenune H+ mmm HCO3- |, peabcopbims HCO3-); 3) nedens (HeUTpanuzamus

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

U JIp.



B wucropnueckom acmnekre oneHky KOC ocymecTBisiM  pa3aiudHbIMHU
crnoco0aMu B 3aBUCUMOCTH OT MPUMEHSAEMbBIX TEXHUYECKUX CPENICTB, TEXHOJIOTHUM
Y KOHLICIILHH.

CHauana ee NMpoBOAWIN 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 TUCCOLMAIIMU YTOJBHOW KUCIOTHI TIPU
380C.

3atem jgarckuii  yuenbii O. 3uraapa-Anzepcon (Sigaard-Andersen)
chopmynupoBal onepatuBHbIN MeTo 1 KOHTpoJis KOC mupkynupyroiieir KpoBu Ha
ocHOBaHUHU ompeneneHusi pH B nmpoOax KpoBH, HACHIIIEHHBIX JIBYMsI KHUCJIOPOIHO-
yrAeKUCTBIMU cMecsiMU (00bdHO ¢ KoHueHTparueit CO2 oxono 4% u 8%) u
akTyasnbHOro 3HaueHust pH nanHoro o0Opasiia KpoBu.

K konmy 50-x TOZOB mpoIIenmiero CTOJETHS TjaBa IEHTPaTbHON
oonpHMuHOM Jabopatopun B Komenrarene Ilom Actpym (Paul Astrup) BBenm B
NpakTUKy ObIcTpojaeicTByronue pH-merper ¢upmber Radiometer, momyduBiime
Ha3zBaHue Astrup MicroEguipment (Mukpomeron Actpyna). OmnpenenuiB TpH
BenuurHBI pH B 0fHOM mpoOe u mocTpouB rpaduk Ha CreNHATbHON HOMOTPaMMe
3uraapna-AHIEpCeHa, MOXKHO TMOJIYyYUTh HCTHHHYK) KOHLEHTPAlMI aHUOHA
ruapokapoonarta (AB) B mimasmMe KpoBM M TPOUW3BOJHBIC IOKA3aTENId: CYMMY
Oydepubix ocHoBanmii (BB), wu30Obitok ocHoBanuit (BE), crammapTHbIii
oukapoonart (SB).

B 1954 r. amepukanckuii ¢puznonor Puuapn Craoy (R. Snow) coobmmn o
CO3JaHUM TOJSpPOrpadUyYecKoro IeKTpona st mnpsmoro usmepenus PCO2,
KOTOpPBIM OBLT yCOBEpIIEHCTBOBaH B 1958 r. amepuKaHCKUM aHECTE3HOJIOTOM U
nmwkeHepom Jxonom CeepunrxaycoM (J. Severinghause). O. 3uraapa-Aunaepcex

pa3paboTan JIpyryro JIUHEHHYIO HOMOIpPaMMy, C MOMOINBIO KOTOPOM, MPOBEIs



npsamoe onpenenenue pH u PCO2, moxuno onpenenuts nokazarenn KOC. B
JanbHEHIIEM, HCIONb3Ysl KOMIIBIOTEPHYIO TEXHHMKY, MOKHO OBLIO TMOJYYHUTb
nokazarenu KOC, UCKIIOYMB HE TOJBKO 3KBUIMOPUPOBAHUE KPOBHU 3TATIOHHBIMU
ra3oBbIMH CMECSIMU, HO U HOMOTPaMMBlI.

B 1956 r. amepukanckuii ouoxumuk u ¢usmnonor JI.C. Kmapk (L. Clark)
pa3zpabotan mnossporpadudeckuii aextpoa mius omnpenenenus PO2. K 1960 r.
NOSIBWIKMCH TEpBble MPUOOPHI /Il KIMHUYECKOIO MOHMTOPHHIA ra3oB KpPOBU H
KOC.

B 70-e roasl BHEApEHBI B MPAKTUKY OINTOJHBIE TEXHOJOTHH HU3MEPECHUS U
peructpauuun pH, PCO2 u PO2. Bpicokasi TOYHOCTh HU3MEPEHHS] U HEOOJBIION
JUaMeTp JaT4yvKa TO3BOJIsUIa BBOJUTH €r0 B COCYIHUCTOE PYCIO W TOJIy4YaTh
HenpepbiBHYI0 nHbopmatuio o KOC.

B nauane 80-x romoB Ilutep Crtroapt (P.A. Stewart) onmy6iuKoBaa HOBYIO
koHeniuioo KOC ¢  wu3noxeHueM (U3MKO-XMMHUYECKOrO0 IMOAXOAa K €ro
¢uznonoruu. OHa NpeANOYTUTENBHA B COBPEMEHHON KIMHUYECKON (HU3MOJIOTHH,
TaK KaKk HU U30BITOK OCHOBAaHUM, HU KOHIIEHTpalus OukapOoHaTa B IJla3Me KPOBH,
B TOM YHCJI€ U CTAaHJAAPTHOTO, HE BCEr/la MOTYT OOBSICHUTH MPUPOAY HaApYIIECHUN
KOC y 6onpnoro. Konnenius CTioapTa MO3BOJSIET BBISBUTH MPUUYMHBI MHOTHX
pacctpoiicte KOC u 6onee panimoHaJIbHO MOJOWTH K UX ycTpaHeHuto. CoriacHo
ATON KOHILIENIMHU, BCE BOJHBIE PACTBOPHI B OpPraHU3ME YE€JIOBEKa MPEIACTABISIOT
coboit Heucromaembli uctounuk H+. B atmx pactBopax [H+] ompenensiercs
mucconuanneit Boabl Ha H+ u OH- wonbl. JlaHHBI mponecc MPOUCXOIUT B
COOTBETCTBHH C 3aKOHAMHU (PU3MYECKOW XUMHUHU: ICKTPOHEUTPATHLHOCTHIO (CyMMa
BCEX TMOJOXHUTENbHO 3apSKEHHBIX HOHOB paBHa CyMME OTPHUIATEIBHO
3apsDKEHHBIX HMOHOB) M COXPAHEHHMIO Macc (KOJIMYECTBO BEIIECTBA B JaHHOM
pacTBOpPE OCTAETCS MOCTOSHHBIM, €CJIM OHO HE 100aBISAETCS WM POU3BOJUTCS, HE
YAQISIETCS WU pa3pylIaeTcs).

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

paBHO 153 mMonb/1 u mpencraBieHo B auarpamme [smOna. [Ipu ucromenun



OukapOOHATHBIX Oy(epHbIX OCHOBAaHMI HMX MECTO 3aHUMAIOT OPraHUYECKHE
KHUCJIOTBI, B PE3yJIbTaTe YEro CO3/JaeTCsi HECOOTBETCTBHE MEXIY KOHIICHTpaIuei
Na+ u cymmoit HCO3- u Cl-. [TosBasieTcss Tak Ha3bIBa€MbIii AHMOHHBIN MHTEpBAJI
(AN). B Hopme oH cocTaBisieT 12.4 MMOJIb/ 1.

CymHocts oaxona CTioapTa 3aKk/II04aeTcsl B TOM, YTO B IJIa3M€ BEJIMYMHA
KOHLEHTpaluu HOoHOB Bojopoaa (dopmupoBanue KOC) 3aBucur ot 3-X
nepeMeHHbIX BesnuuH: a) PCU -pa3HUIbl KOHIICHTPAIIUU CHIIBHBIX HOHOB (MEXKITY
cymmoit konrentparuu Na+, K+, Ca++, Mg++ ¢ ogno#t croponsl, u Cl- + nakrar,
c apyroi); 6) PaCO2; B) Aobm — o011eil KOHIICHTpAIlUU HEAUCCOIMUPOBAHHBIX
(AH+). u nuccouunpoBaHHbIX (A-) c1abBIX KUCIIOT.

Conepxanue H+ u HCO3- MeHsieTcs nuiib Opy U3MEHEHUH OJTHOTO U3 3THX
Tpex nokazateneil. [loaTomy mjist Toro 4ToObl y3HaTh, KaK OPraHU3M PETYIHPYET
pH, HEoO6X01MO TIpeACTaBISATh, YeM O0YCJIOBIICH X CJIBHT.

Hampumep, y 60JbHOTO CO CTE€HO30M MPHUBpPATHHUKA BCJEACTBHE TMOTEPU C
KENyAOUHBIM  cofepkuMbiM  comstHoM  kucinotel  (HCl)  pasBuBaercs
TUMOXJIOPEMUYECKUA  METaOOJMYEeCKUH  allkalo3 HWHOTJa C  BBIp@KEHHOU
KJIMHUYECKON cuMmnTomMatukon. YBenumuenue PCHU mnpoucxonut BCIEACTBUE
NoTepu TakKoro cuibHOro aHumoHa kak Cl-; 0e3 3HAYMMON MOTEPH CHIHHOTO
karnoHa. Korma mon Bomopona tepsiercss kak Boma (HOH), a me xak HCI-,
n3menennii B PCU ne Oynert, u mostoMmy He m3meHuthes [H+]. na koppekiuu
ajKago3a MPEANOYTHTENIbHO BBEJIECHUE XJIOPUCTO-BOJOPOJHOW KHUCIOTHl B
pactBope. Ha ¢one anmkamo3a 00ibIlIoe KOJIUYECTBO KU MEPEXOAUT B KICTKH,
OCTaBlsAs 3HauuTeNbHYIO dacth Cl- B 1uiasmMe KpoBH, 4YTO TIPUBOAHUT K
3HaunTenbHoMy cHkennio PCU. PactBop Punrep-nakrara 6onee ¢husmonoruyeH,

geMm 0,9% NaCl, Tak kak PCU ux cooTBeTcTBeHHO paBHBI 28 11 () MIKB/I.



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

KpoBb nomkHa 3a0upatbesi U3 apTepuu MpH OIIEHKE ra3000MeHa B JIETKUX U
JIOTIOJIHUTENIBHO M3 BEHBI - B Cllydyae HAJIM4YUsI HAPYIICHUS TPAaHCIOpTa Ta30B
KpOBbIO W (WIM) TKaHeBOro razooOmena. Mrma u mmpun st 3a0opa KpOBHU
JIOJDKHBI OBITh TE€apUHU3UPOBAHBI, HE JOJKHO ObITh KOHTAKTa KPOBH C BO3JTYXOM.
KpoBb 10/KHBI HICCIIeIoBaTh cpasy ke mnocie 3adopa. Eciu 3T0 HEBO3MOXKHO, OHA
JIOJDKHA TIOMEIIAThCS B JICSHYIO BOJY M MCCIIEOBATh €€ HYXKHO HE TO03XKe, YeM
yepe3 30 MuH.

s onienku KOC yartiie Bcero UCHoIb3yIOT CAEAYIOIINE TTOKa3aTEeH:

pH - »T0 00paTHBINA necATUYHBIN JIorapu(M KOHIICHTPAIIUU BOJOPOIHBIX
MOHOB. OJTOT IMOKa3aTellb M3MEHSETCS TpPU HAJIUYUU JEKOMIICHCHPOBAHHBIX
Hapymenuii KOC u MOXeT CBUIETENbCTBOBATh TOJBKO O CABUTaX 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['panunsl konebanuit pHa,
COBMECTHUMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bITOK Mim nepUIIUT OCHOBAaHWUM, T.€. PACUETHOE KOJUYECTBO
mMoirb HCO3-, koTopoe HEoOXOAMMO BBECTH B KaXKIbIH JIUTP BHEKICTOYHOM
KUJIKOCTH WJIM BBITECHUTh W3 Hee Kuciotou s Hopmanuzanuun KOC. Drtot
komnoHeHT KOC cBunerenbcTByeT 0 HeAbixatelbHbiX HapyueHusix KOC umum o
KOMIIEHCATOPHBIX M3MEHEHUSIX €ro MpPH AbIXaTEIbHBIX paccTpoicTBax. B HOpMme
BEecf ==+ 2,3 MmM/x. IIpenensl konebanuii, COBMECTHMBIE C KH3HBIO, £ 1 SMM/1.

PaCO2 (PvCO2) - peixarenbHblii koMrnoHeHT KOC, cBHAETENbCTBYET O
neixarenbHblx HapyuieHusax KOC win 0 KOMIIEHCATOPHBIX HM3MEHEHUSIX 3TOro
MoKa3aTessl MpU HeAbIXaTeJIbHBIX paccTpoicTBax. B HOpMe ATOT mokazareib B
apTepualibHOM KpoBU cocTaBisier 35-45 mm pr. cr. (4,7-6,0 klla), mnpu
COBMECTHUMBIX C XU3HBIO KoneObanusmu oT 10 7o 150 mm pt. cT1. (1,3 - 20,3 kIIa).
VYmenbmieane PaCO2 menee 35 MM PT. CT. CBHUIETEIBCTBYET O THIIOKAITHUU

BCJICACTBHUC THUIICPBCHTUIIALIMK, KOTOpPAd IHNPHUBOAUT K AbIXATCIIbHOMY aJIKaJIO3y.



VBenuuenne PaCO2 Boiie 45 MM pT. cT. HaOdIOJaeTCs MPU TUMIOBEHTHIISIINHY,
TUINEepKanHUs TPUBOIUT K JIbIXaTEIbHOMY alU103Y.

BB — xoHIIeHTpanusi OCHOBaHUM BceX Oy(PEepHBIX CUCTEM KPOBH (B HOpME —
40-60 MM/m).

SB — cTranaapTHbIil OMKapOOHAT — KOHUEHTpAIUsl aHUOHA THpoKapOoHaTa B
miazmMe KpoBu npu 100% HacklieHMH TreMOrjaoOMHAa JaHHOM MpoObl KPOBH
kuciopoaoM, temmepatype ee 380C u Hanpspkennn CO2 B Heit 40 mwm pr. cT. (5.32
kPa). Otor mnoxkazatens mo3BONSAET AUPPEpPeHIMPOBATH JAbIXaTENbHBIE U
HeJipIXaTenbHble paccTpoiicTBa. OH B HopMe paBeH 20-27 (cpenH. 24) MM/m.

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

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

B mHacrosimee Bpemsa, ucxons u3 konuenuuun KOC Crioapra u umes
COBPEMEHHBIE Ta30aHATU3ATOPHI, NIl OOJiee TOUYHOTO OMNpEAeNICHUs MPUYUHBI U
naToreHe3a HapyIICHUH IeJecoo0pa3Ho HapAny C KIMHUYECKUMH JaHHBIMH
onpenenats creneHb n3menenus PCH, PaCO2 u Ao6m.

PCU y 3m0poBbeIx mronen coctaBiser 40-42 MMOJB/TT U €€ MOXXHO Y3HaTh
npu ympomieaHom pacuere: PCHU= [Na+] - [Cl-]. Cumwxkenue mo 30 mMMoJb/i
CBUJICTENICTBYET O PA3BUTUM HEJIBIXATEIBbHOTO alua03a, a yBenauueHue oonee 50
MMOJIB/JT — O HEJBIXaTEIbHOM CABUTE B CTOpOHY ankano3a. CyliecTByeT cTporas
koppessinus Mexxkny PCU u BE B kpoBu nanentoB OPUT.

KoHneHTparust 1ucconnupoBaHHBIX CIA0bIX KUCIOT (A-), IPeICTaBIEeHHBIX
B TUIa3Me KpoBH ee O6enkamu u docdaramu, meHsiercs: ¢ usmeHennem PCH, PCO2

1 AoOur.

3. HAPYIHEHUSA KOC, UX ITPOPMNIIAKTHUKA 1 KOPPEKIIMA

Paznuuaror nBa Buaa Hapymenuit KOC (tabin.1): HenpixaTtenbHbie (aliumgo3
WIM  ajJKalo3 — [aTOJOTMYECKOE COCTOSIHUE TMPU KOTOPOM  IE€PBUYHO

YBCINYHUBACTCA I[C(I)I/IHI/IT WM H30BITOK OCHOBaHHﬁ, 4TO IMPUBOAUT K U3MCHCHHUIO



nokazatenss BEecf u pH B cTopony anupemMun win ajakaieMHH) U JbIXaTeIbHbIC
(auMmo3 WM ankano3 ¢ MEepBUYHBIM yBelnyeHueM win cHmxenueM PaCO2). Ilpu
nuarHoctuke Hapymenuit KOC HeoO0X0auMoO OILIEHMBaTh CTENEHb TKECTH
pacCTpONCTB U KOMIIEHCATOPHBIX U3MEHECHUH.

MoryTt ObITh OoJiee cnoxHble HapymeHus KOC: ogHoHamnpaBiieHHbIE
(npIXaTenbHBIA M HEABIXaTEIbHBIN allu03 WU aJIKajio3) U pa3HOHAIPaBJICHHEIE,
MPOTUBOTOJNIOKHBIE  (IBIXaTeNbHBIM  alUJI03 MW  HEJbIXaTeJIbHBIN  ajKayos,
JbIXaTebHBIA aJIKalo3 U HeAbIXaTeIbHBIA aruao3). B ux aumarHocthke Ba)KHOE
3HAQYEHUE HMMEIOT 3HAHWE AHAMHE3a W CYIIHOCTH MAaTOJOTMYECKOTo Mpoliecca,
KIMHUKA 3a0oneBaHuss B  comocTtaBieHuu ¢ gaHHeiMa  KOC, BojHO-
ANEKTPOIUTHOrO OOMEHA U ToKa3aTeasiMU ra3000MeHa.

[TIpodpunaktuka Hapymenuit KOC Bo BpeMsi aHECTe3MM U WHTEHCHBHOMN
TEpanuu OCYIIECTBISAECTCS TMOJJEPKaHHEM  aJeKBAaTHOTO  KPOBOOOpAIICHUS
(obmiero W MUKPOLMPKYJISIMKM) W BEHTWISIIUM  JIETKUX B PEXHUME
HopMoBeHTWwIsiuu  (FetCO2 = 4,9 — 6,4 00%), obecrnieueHneM TOCTaTOYHOM
okcureHammu  (Sa02 = 94-100 00%), mnpenynpexIeHueM HapYIICHUH
MeTaboIu3Ma.

WNuTtencuBnast Tepamusi 6onpHbIX ¢ HapymeHneM KOC pomkHa, mpexknie
BCEro, IMpeaycMaTpuBaTh YCTpPaHEHHE (PYHKIIMOHAIBHBIX M METa0OoIMYeCKUX
pPacCTpOMCTB  Kak  MPOSBICHUN  OCHOBHOIO  3a00JieBaHMsI, YCTpaHEHHE
KPUTUYECKOTO cocTostHus. [Ipu oTcyTcTBUU 3(derTta U TAKENbIX 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: 7.6 m<
JIEKOMTIEHCUP OBAaHHBIN 7.20 40 -76
YaCTUYHO KOMIIEHCUPOBaHHBIN 7.21-7.29 34-28 -7.6
KOMIIEHCUP OBAaHHBIN 7.35 20 -7.6
HenprxaTenpHbli ankangos:
yYMeEpeHHBIH +2.5-+6.5
BBIPQ)KEHHBIH +6.6 - +12
TSKEIbII: +12.1u>
JICKOMITCHCUPOBAHHBIN 7.59 40 +12.1
YaCTHYHO KOMIIEHCUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITCHCHP OBaHHBIN 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)KEHHBIN 51-60
TSDKEIBIN: 61 u>
JICKOMIICHCUP OBAHHbIH 7.20 7.20 61
YaCTHYHO KOMIIEHCHUPOBAHHbIH 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 KOMIIEHCUPOBAaHHBIM 7.53-7.49 -25--5.2 19
KOMITEHCUPOBaHHBII 7.45 -7.5 19




Aunno3 HeAbIXaTeNbHbIA MOXKET ObITh METa00JINYECKUM, BBIJCIUTEIbHBIM U
sk3oreHHbIM. OH xapakTepusyetcs cHmxkenueM HCO3- u Bo3pactanuem aepuuura
ocHoBanu#t (Becf > - 2,3 MM/n). [laHHBIN BUA anni03a MOXKET ObITh BCIIE/CTBHE:
1) BbiTecHeHus  (TuTpanuu) OukapOoHaTa  Pa3NUYHBIMU  DHAOTCHHBIMU
OpraHMYEeCKUMHU  KHUCIOTaMH, HampuMep, KETOKUCIOTaMH TMpu  Jauadere,
QJKOTOJIU3ME WM TOJIOJAHMM, MOJIOYHOM KHUCIOTOM TIpU THUIOKCUH; 2)
ymensbiienuss HCO3- B opranusme (nauapesi, GUCTyNIbl KUIIEYHUKA M SKEITYHOTO
Ny3bIpsi, SI3BEHHBIM KOJUT, XPOHWYECKas IOYeyHash HEeAOCTaTOYHOCTh, MPHUEM
COJISIHOM KHUCJIOTHI ¥ XJIOpUAa aMMOHHUS), YTO MPUBOJIUT K YMEHBIIEHUIO KATHOHO-
anronHoro rpaauenta [(Na+ + K +) _ (Cl- + HCO3-)] k ypoBHio merHee 12 MM/n
(8 Hopme = 20); 3) MOCTYIJICHUS HENETYyYUX KHUCIBIX BEIIECTB (OTpaBJICHHUE
HK30TE€HHBIMH KUCIOTAMHU: CATMIIUIATAMHU, METAHOJIOM, STUJICHTIIUKOJIEM).

[Ipu pa3BUTHMM HEOBIXAaTEIBHOTO aluA03a BKIIOYAIOTCS KOMIIEHCATOPHBIE
MexaHu3Mbl. CuibHAs KHUCJIOTa TMPH pPEeakuuu ¢ OWKapOOHATOM MEpPEXOJUT B
cna0yro YroJibHYIO0 KUCJIOTY. YTOJbHAs KUCI0Ta BO30YKIAET JbIXaTeIbHBIA LEHTP
U MPOAYKTHI ee auccoruaiuu BeiBoAsaTcs erkumu (CO2) u moukamu (H20). Tlpu
OTCYTCTBHUU MATOJIOTUU CO CTOPOHBI Mouek obmias sxckperuss H+ u cuntez HCO3 -
MOTYT yBeIu4uuThCs B 10 pas.

[lo MHEHWI0O MHOTHX HCCIEeOBaTENeH, MpU METa0OJIMYECKOM allu03e
00s3aTEIbHO UMEETCS AHMOHHOE HECOOTBETCTBUE, BO3HUKAET AHMOHHBIN MHTEPBA
MKy KOHIIeHTpanuei katnona Na+ u cymmoit annonoB Cl-, HCO3-. Ero moxHO

OTIPEJICUTH 110 hOopMYyIIe:

AU = Na-+m1 — (Cl-ux + HCO3-).

B sHopme AW (aHuoHHBI wHTepBan) paBeH 1244 wmM/a. Tlpu
HEJIbIXaTeJIbHOM alua03€e (3a UCKIIOYEHUEM CoistHOKucIoro) AW ysenmuuBaercs
BCJICJICTBHE UCIOJb30BaHUsI Oy(depHbIX CHCTEM KpOBU Mg HEWUTpanu3aluu

KHUCJIIBIX IIPOAYKTOB.



[Tpu HEJIBIXaTEJIbHOM anu103e pPa3BUBAIOTCS CIEYIOIINE
nato(hU3MOJIOTUYECKUE pPEaKIUMU: yBEIWYEHUE cojaepxkanuss H+ B kieTkax u
pa3BUTHE BHYTPUKIETOUYHOTO AalU03a, KOMIICHCATOPHON TMIIEPBEHTUISINH,
noBbllIeHHOE ynanenue H+ mouxkamu (mpu pH < 7,25 peakuuss MOYM CTaHOBHUTCS
KHCJION), yacTas pBoTta (ynajieHue H+ ¢ kelygouHbIM COJIEPKUMBIM), CMEILICHHE
KPUBOM JHCCOLUAIIMN OKCUTeMOTrJ00MHa BIPABO ¢ O0JIETYCHHWEM OTAa4M TKAHSIM
KHUCIIOPO/J1a, KaTaboJIM3M U paciiajl KIeToK, BbIxoJl K+ U3 KJIeTOK U MOBBIIIEHUE €ro
B KPOBH, aKTUBAIUS CUMIATO-aIPEHAIOBOM CUCTEMBI M BBIOPOC KAaTEXOJIAMHHOB C
MOCJICTYIOIINM HapyleHneM QyHKIIUU CEPAECYHO-COCYTUCTON CUCTEMBI.

Knunnueckn HenbIXaTeNbHBIM alUg03 MOXKET MPOSIBIATHCS HapyIICHUEM
reMOJAMHAMUKN M MUKPOIUPKYISAIMU, YyYAIICHUEM JbIXaHUs, THUIEPTEPMHEH,
OJINTYPUEU WM aHYPUEH, AITUHAMUEH.

JIMarHOCTHKY HEABIXaTEJIbHOTO alu03a OCYIIECTBISIOT Ha OCHOBAaHUHU
JAHHBIX aHAMHE3a, KIMHUYEeCKOW KapTUHBI U JabopaTopHbix ucciaegoBanuii KOC
(BE <-2,5; AB <19, BB <40, SB < 20, pH < 7,35). Yamie Bcero pa3BuBaercs
METa0OJUYECKUN ali103 BCIEJICTBUE HAKOIUICHUS B OpraHu3Me MpOAYKTOB
oOMeHa. PaznuyaroT npu 3TOM JIaKTaT anua03 2-X TUIMOB: TUNA A (KJIaCCUYECKUA)
y OOJNBHBIX C TTOHWKEHHOU Tepdy3ueil TKaHeH M BBIPAXKCHHOM THIIOKCHEH W THIIA
B, y OONBHBIX C BBIPpAKCHHBIMU METAaOOIMYECKUMHU HapYIICHUAMH (CaxapHBIi
nuaber, nHPEKIMOHHBIe 00JIE3HH, TTOYCUYHO-TICYeHOYHAsl HEJ0CTaTOYHOCTh M TIP.)
M HEKOTOPBIX OTpaBICHUAX (CalHMIMUIaTAMHU, HTUJICHIJIMKOJIEM, METAHOJIOM,
aHTUGPU3OM U JIP.).

Jlaktar — CuHIBHBIM HMOH, IIpu HOpMaidbHOM pH OH NOJHOCTBIO
JUCCOIIMMPOBAH, TaK KaK OpraHu3M OBICTPO €ro MpOAYLIHUPYET W TOTJIOHaeT. Y
OONBHBIX, HAXOMSIIMXCA B KPUTHYECKOM COCTOSHUH, YPOBEHBb THIIEPIATATEMHH
3HAYUTEJIBHO BBIILIE, YEM YPOBEHb allHA]103a.

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

CHJIBHBIM JIAKTaTHBIM aHHOHOM. JIakTaT HOTpe6J'I$IeTC$I Ioa BJIMAHHUCM KIICTOYHOI'O



MerTabonu3ma M octarouuiics moH Harpus mnosbimaer PCU. Ilpu HOpmanbHOM
CUCTEMHOM MeTa0oJM3Me CYTOYHBIM 000poT nakTtata paBeH 1500-4500 Mmorb.
Bropoit mexannsm koppeknun PCH u Hopmanuzauuu pH nipu runepnakrateMun —
3TO nepemenieHne cuibHoro anuona Cl- u3 mia3Mel KpoBU B KJIeTKU. OCHOBHBIM
MCTOYHUKOM JIaKTaTa SBIIAIOTCS JIETKHE, OCOOEHHO MpH OCTPOM JIETOYHOM
noBpexaeHun. [lo muennto N.P. Day u coasr. (1996), runepnakratemusi mpu
CEeICUCe BO3HUKAET CKOPEE BCIEACTBUE MOBBIIIEHHOTO a3poOHOro MeTaboau3Ma,
YeM TKaHEBOM TMIIOKCUM WJIM YTHETEHHsI aKTUBHOCTH MUPYBATIETHIPOT€HA3HI.
[Ipy amarHocTuke anuao3a BaKHO ONPENEIIUTh PUYKHY, CTENEHb TSKECTH
NEPBUYHBIX HapyIIEHUH M KOMIEHCATOPHbIX wu3MeHeHud. KonuuectBeHHOE
npeoOnananne  MUGPOBBIX  3HAYEHUH  TMEPBUYHBIX  HApYyIIEHUW  HaA
KOMIIEHCATOPHBIMHU U3MEHEHUSIMHU MTO3BOJISIET MTpaBUIIbHO oneHnTh KOC.
WNuTeHncuBHast Tepanusi OOJBHBIX C HEABIXATENbHBIM allUJI030M JOJKHA
npenycMaTpuBaTh MAaTOTEHETHYECKOE JieueHHuEe OOJBHOT0, YCTpaHEHUE MPUYUHBI,
BbI3BaBIIEH pa3BUTHE aluo03a (IIPU YCIIECIIHOM JICUEHUH OPraHUYECKUE KHCIIOTHI
MOCTETIEHHO METa00IU3UPYIOTCA U (WIIH) SKCKPETUPYIOTCSA, alli103 UCUYE3aET).
Ecnim npuumHy He yaaeTcs YCTpaHWTh, TSDKENbIM aluao3 HYKHO
KOppUTHpOBaTh BBeleHHEM ocHoBaHui: 4,2% wunmu 8,4 % pactBopa Hatpus
ruapokapOoHnara (B 1 M pactBopa 1 MM ocHOBaHMit), WK JlakTaTa HaTpus (B 1 M1
11 % pactBopa 1 MM ocHoBanwuit), unu 3,6% pactBopa Tpucamuna, THAM (B 1
M 3,6% pactBopa coxepxkurcs 0,3 MM ocHoBanmii). Pacuer m103bl OCHOBaHHUS

MIPOM3BOJIAT 11O hopMyIIE:

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

rae: JIBC - nedurut OydepHbix 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 KOPPUTHMPOBATH MOJHOCTBIO. Ecmu
MpPUYMHA aluA03a ONpeiesieHa U MOXET ObITh KOHTPOJIMpPYEMa, TO BO BBEICHHUU
OCHOBAaHUI HEPEAKO HET HEOOXOAUMOCTH.

Cpok rogHoctu HaTpusi ruapokapboHara - 1-3 cyTok, a mpu a00aBlIeHUH
crabunuzaropa (0,3 mu tpunona b Ha 1 M runpokapOoHaTa) OH yBEJIMYMBAETCA
no 30 cyr. Harpuii runpokapOonat neiictByer ObicTpo. Ilpu ero mpumenenuu
ClelyeT yuYuThIBaTh YyBeluueHue oOpazoBanuss CO2 u  HEOOXOAMMOCTH
JOCTaTOYHOM  BEHTWJISIIIUM  JIETKUX, a TakkKe BO3MOXHOCTb  Pa3BUTHUS
TUIEPOCMOJISIIBHOTO  COCTOSIHUSL € MOCHEAYIOIIMM  PAa3BUTHEM  CEPACYHO-
COCYAMCTON HEJOCTATOYHOCTH.

[Ipu wucrnonb3oBaHMM JaKkTaTa HATpUs (JAKTacoyia) MPOUCXOAUT €ro
MeTaboIu3M B TEYEHU C OO0pa3zoBaHMEM TJIMKOI€HA, MOATOMY NpHU HAPYHICHUSX
(GYHKIIMU TeYeHW OH MpOTHUBOINOKa3aH. Kpome TOro, BO3HHMKAaeT JaKTalUIEeMUs,
YTO OTPAaHUYMBAET €r0 MPUMEHEHHUE TPU TKAaHEBOU TMITOKCHUH.

TpucamMuH oka3bIBaeT BBIPAXKEHHOE AMYPETUUECKOE JEHCTBUE, BBIIEISETCS
noukamu. Mcroap30BaTh €ro MOXHO TOJIBKO TIPU COXPAHHOM MX (QYHKIIMH.

Ankano3 HeIbIXaTeIbHBI BO3HMKAET TMPU TOBBIIIEHUHM COOTHOLICHUS
HCO3-/PaCO2 3a cuer yBenumyenuss HCO3-. On moxeTr ObITh BcienctBue: 1)
M30BITOYHOTO BBEJICHHUS Oy(PEepHBIX OCHOBAHMHM WJIM TEPEIMBAHUS OOJIBIIOTO
KOJIMYECTBA LIUTPATHON KPOBH (LIUTPAT B MIEUCHU MIPEBPAIIACTCS B HATPHS JIAKTAT);
2) moBbIIeHUs 00pa3oBaHus OUKApOOHATOB B MOYKAX M JKENYIOYHO-KUIICYHOM
TPAKTE WJIA OTHOCHUTEIBHOTO MOBBIIIEHUS UX COAEPKAHUS IPHU OONBIINX MOTEPSAX
H+ u xnopunoB (HeykpoTuMas pBoTa, quapes); 3) nedummra Kamus mpu OONbIION
IIOTEpU €ro WM OrPAHMYEHHOIO MOCTYIUIEHHMsS €ro; 4) UIMTEIBHOTO W
OECKOHTPOJIBHOTO  BBEJCHHUS JUYPETHKOB, TMPUBOMASIIETO K  YCHJICHHOMY
BBIBEJICHUIO U3 OPTaHM3Ma KaJlus U XJIOPHJIOB.

[Tpu ajnKano3e HEJbIXaTEIbHOM BO3HHKAIOT clIelyroIue
NaTO(PU3NONIOTrNYECKUE U3MEHEHUS: 1) BBIXOJ KalMs U3 KJIETOK U MOCTYIUIEHHE B
Hux H+ ¢ nociaeayoomuM —pa3BUTHEM BHYTPUKIETOYHOIO — alMa03a; 2)

YBCIMYHUBACTCA  BBIACIACHHUA Kalldd IIOYKaMH, PpPa3BUTHC THUIIOKAIMECMHU C



MOCJEAYIONIMM HapyIIeHUEM pUTMa CepAala; 3) TUNOBEHTWIALMS; 4) CMEICHHE
KPUBOM JHCCOLMAIIMU BJIEBO C 3aTPYJHEHHEM OTJaud KHUCIOpOJAa TKaHSIM; S)
pPa3BUTHE NAPATOKCAIBHOU allUIyPUH.

Knuandeckn anuao3 HEIbIXaTENbHBIM  MPOSIBISETCS  TUIOBOJIEMHUEH,
TUMIOKAJIMEMHEH, TONUypHUEH, MBIIIEYHON CcIa00CThIO, WHOTJa BO3HHUKAIOT
CyJIOpOTH BclieICTBUE CBsI3bIBaHUS Ca2+ OeKaMu.

JInarHOCTUKY HEIBIXaTEJIBLHOTO aJlkajio3a OCYIISCTBISIOT Ha OCHOBAaHUU
JTAHHBIX aHAMHE3a, KIMHUYECKOW KapTUHbBI U JabopaTopHbIX uccieaoBanuii (BE >
+3,0 MM/, HCO3- > 25 mM/n. PaCO2 > 46 mm pt. ct. pH > 7.46), BonHO-
AIIEKTPOJIUTHOTO OaslaHca (TUIMOKATHUEMUS, TUTIOXJIOPEMHUS ).

NutencuBHast Tepanusi OONBHBIX C HEJBIXaTECJIBHBIM aJIKAJIO30M JIOJDKHA
npeaycMaTpuBaTh: 1) IMaTOreHeTHUYeCcKoe JIeueHHe OOJIBHOTO, YCTPaHCHHE
OPUYMHBL, BbI3BaBLICH pa3BUTHE ajKajlo3a; 2) YCTPAHEHUWE HapYyLIECHUM
reMOJIMHAMUKH; 3) KOPPEKIUIO0 TUIOKATHUEMUH, TUIIONOXJIOPEMUN; 4) KOPPEKIUIO
TSKEJIOTO JIEKOMIIEHCUPOBAHHOTO aJKajio3a C UCIOJIb30BAHUEM COJISTHON KUCIIOTHI
(0,05-0,1 N pactBOp BBOIAT B IICHTPaJIbHBIC 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 mun 0,9% pactBOopa Xiopujia aMMOHHS (B CYTKH
BBOJUTH He 6onee 250-300 MM H+ ). MosxHO Takxke npuMeHuTh auakap0O (0,25-
0,5 r uepe3 poT), KOTOpHIK criocoOcTBYeT 3anepxkke CO2 B kpoBu. s pacuera

UCIIOJIB3YIOT CIEAYIONIYIO (OPMYITyY:

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

Anmao3 AbIXaTelbHbI BO3HUKAeT mpu Bo3pactanuu PaCO2 BciencTBue
HapyIIEHHOW aibBEOJIIpHOM BEHTWIAIMU. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBLIIIICHUE BBIPAOOTKM HATpUs OWKapOOHATa B DJPHUTPOIUTAX M KIETKax
MOYEYHBIX KaHAJIBIECB, YCUIMBAETCS BbieeHne H+ u x1opuaoB noukaMu, KpuBas

Aucconnanuvm CMCIIACTCA BIIPABO C o0JerueHneM OoTJa4M KHCJIOPOJda TKAaHAM.



KnvHnyeckn IbIXaTembHBIN aIua03 TPOSBISAETCS CHIDKCHHEM oO0beMa
BeHTWISAIIMW, HAPYIICHHEM pPHUTMA JAbIXaHUS, YBEIWYCHHEM YAapHOTO OOBbema
Cepllla, pacuIupeHreM MepUPEPUUECKUX COCYAOB, CHIIKECHHEM  OOIIETro
nepueprUIecKoro COMPOTUBIICHUS COCYJIOB, THICPEMHEH KOXKHBIX IMMOKPOBOB H
CIIM3UCTHIX 000JI0UEK, YUAIlIEHUEM ITyJIbCa, MOBBIIIIEHHEM WK 0e3 usMeHenut AJl,
MOBBIIICHUEM BHYTPUYEPEITHOTO JTABICHHUS.

JIMarHOCTUKY JBIXaTEIBHOTO al|j03a OCYIICCTBISIIOT Ha OCHOBaHUHU
JAHHBIX aHaMHE3a, KIMHWYECKOW KapTUHBI W JIA0OPATOPHBIX HCCJICIOBAHHM
(PaCO2 > 46 mm pr. ct1., pH < 7, 35, BE koMIIeHCATOPHO MOXET CHIKATHCSI HIKE
-2,3 MM/m).

NuTencuBHast  Tepanmus ~ OONBHBIX € JBIXQTCIBHBIM  allMJI030M
npeIycMaTpUBaeT MATOICHETHYECKOE JieYeHHUEe OOJBHOT0, YCTPAHCHHUE MPUYHHEI,
BBI3BABIIICH pPa3BUTHE allW103a M PECIUPATOPHYIO MOIACPKKY HEeIDPEKTUBHOTO
COOCTBEHHOT'O JIbIXaHUSI.

ANKano3 JbIXaTeNbHbIN (TUMOKAITHUYECKHU) BO3HHMKAET NPU CHUKEHUU
PaCO2 BcnencTBue TUNEPBEHTHJIAIMHM CIIOHTAHHOW (TpaBMa, reMopparuyecKuit
IIOK, BO30YXJCHHE, HCTEepHUs, THUNEpTepMUsi, AUIHIEPATHHO-KATaA00IMUYECKUI
CUHIpPOM, TIpH cTpaxe OosbpHOrO, O00nn) M uckyccrBeHHOM (MBJI B pexume
TUTIEPBEHTUISIIIUN ).

[Ipu ankano3e HbIXaTeNIbHOM KOMIIEHCATOPHO YMEHBIIAETCS TUCCOIHAIIIS
OKCUTEMOTJIO0OMHA, BO3PACTaeT BBIJCICHUE MOYKAMU H30BITOYHOTO KOJIHWYECTBA
OoukapboHata, cHukaeTcs peabcopbumst u oopazoBanue HCO3- B sputpornurax u B
KJIETKAaX TTOYEYHBIX KaHAJBIICB.

['umokamHUsT BBI3BIBAET BA30KOHCTPUKIIUIO TEPUPEPUIECKUX COCYJIOB,
COCYZIOB MO3Ta M YyMEHBIICHHE MO3TOBOTO KPOBOTOKA, CMEIICHHWEM KPHBOU
JUCCOIMAIIMA OKCUTEMOTJIOOMHA BJIEBO C VYXYAIICHHEM OTIa4d KHCIOpOJa
TKaHSIM, CHW)KAeT BHyTpuuepemHoe pamieHue, ymeHbimaeT MOK u BbI3bIBacT
TUTIOTEH3HIO.

NuTencuBHast  Tepamusi  OONBHBIX  C  JBIXQTENIBHBIM  alKaJIO30M

npeayCMaTpuBacT IAaTOICHECTHUYCCKOC JICUCHUC 6OJ'II)HOFO, YCTPAHCHHUC IIPHUYINHBI,



BBI3BABILIEH Pa3BUTHE aJKaJlI03a U PECIIUPATOPHYIO KOPPEKLUMIO TMIEPBEHTWIALUN

(nepesoa 6onbHOTO Npu UBJI B peskuiM HOPMOBEHTHUJISLINHN ).
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