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BBEJAEHUE

Kucnorno-ocaoBroe coctostnue (KOC) kpoBH M Apyrux OMOJIOTHMUECKHX
KHUIKOCTEH - OJWH W3 BAXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHu3Ma,
XapaKTepHU3yIOIIUNCS KOHIIEHTPAIMel BOJOPOAHBIX HOHOB [H+], KoTOpas 3aBucsAT
OT COOTHOIICHHSI MEXIy BOJOPOJHBIMH W THIPOKCHIBHBIMH HOHAM, MEKIY
KACIOTaMM M OcHOBaHMsMU. OHO omnpenenser CTaOWIbHOCTh MNPOTEKAHUS
OCHOBHBIX  (PU3MOJOTMYECKUX  mpoueccoB B  opranusme.  OCHOBHbIE
OMOXMMHUYCCKUE PEaKIIMU B KJIIETKAX U B UX OKPY)KCHHH JOCTHTalOT MaKCHMyMa
IIPH ONPEJICIICHHBIX 3HAYCHUSX aKTHMBHOW peakinuu cpeabl. KoHIeHTpamus MoHa
H+ [H+] moanepskuBaercs B oueHb y3koM auamnasone (36-43 uMoib/i, B cpeHeM
40 aMounp/n umu 0,00004 mmons H+/m). [lpu BeIXOAE 3a mpedensl Hke 10 u
Beiie 100 HMoib/T MPOUCXOAUT HEOOpaTuMas JIeHaTypalusi OSIKOBBIX CTPYKTYP
dbepmenToB. BHyTpukieroyHas koHueHtpauus [H+] B 4 pasza BhIme
BHEKJIETOUHOU. KOHIEHTpalnio BOAOPOIHBIX MOHOB XxapaktepusyeT pH kposw,

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



1. MEXAHU3MBI ITOAJEPXKAHNWA KOC

B mporiecce metabonusma oOpa3yrOTCsi KUCIHbIE 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) MojouHas W NUPOBUHOTpagHas (Mpu
OKHCJIEHUU YTJIEBOJIOB), cepHas, (hocdopHas, MoueBasi KUCIOThI, aMUHOKUCIOTHI
(Mpu OKWICIICHUH OCJIKOB), [B-OKCHMACIIIHAs, aleTOYKCYCHasl, KUPHBIC KHUCIIOTHI,
KETOKUCJIOTHI (IIPHU OKUCIICHUU KHUPOB).

JIJist cBOCH 3amUTBI OT HUX M Mojajepkanus nocrosacTea KOC, opranusm
UCIIOJIb3YeT CUCTEMBI OBICTPOr0 pearupoBaHusl — OydepHbIe CHCTEMBl U CUCTEMBI
MEJUICHHOTO pearupoBaHus - (HU3UOJIOTMYECKHE CHCTEMBI, CBSI3aHHBIC C
JIC3UHTOKCHUKAITUEH TIPOMEXYTOYHBIX M BBIJCICHUEM KOHCYHBIX IPOJTYKTOB
oOMmeHa.

OcHoBHBIMH Oy(pepHBIMU CUCTEMAMU KPOBU SIBISIFOTCS: 1) reMorioOuHoBas
— KHb / HHb (35-76% 6ydepHroit emkocTn); 2) kapbonarHas — NaHCO3 / H2CO3
(13-35% Oydepnoii emxocTn); 3) 6enkoBast — Boenok / Hoenok (7-10% OydepHoit
emkoctH); 4) hocharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoii eMkocTH).

Onu mnpencraBieHbl B BHJIIE CIA00H KHUCIOTHI M COJIBIO 3TOW KHUCIOTHI.
OcHOBHBIMH OydepHbBIMH CHCTEMaMH SBJISIOTCSA: B KJIETKaX — OelkoBas u
docdarHas, BO BHEKICTOUHOM IPOCTPAHCTBE — KapOoHaTHas. ['eMorioOuHOBas
OydepHass cucreMa aKTHBHAa KaK B KIETOYHOM, TaK U BO BHEKJIETOYHOM
IPOCTPAHCTRE.

Bydepubie cuctembl KpoBH, TMpeAcTaBiss Toibko 1/5 olmieit Oydepnoit
€MKOCTH Opranm3Ma, mpHu nauctpecce He wmoryT mnoaaepxkuBate KOC Ha
HOpManbHOM ypoBHE. I[loaToMy mpu wucTomeHuun OyPepHBIX CHUCTEM IS
noanepxkanusi KOC HauMHAIOT aKTUBU3UPOBATHCS (DU3UOJIOTUYECKUE CUCTEMBbI
MeJJIEHHOTO pearupoBaHusi: 1) nerkue (ynanenue win 3anepxka CO2); 2) nmouyku
(Beinenenue H+ nnu HCO3- | peabcopOunss HCO3-); 3) nedens (HeHTpanu3amus

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

U JIp.



B wucropnueckom acmnekre oneHky KOC ocymecTBisiiM pa3aiudHbIMU
crnoco0aMu B 3aBUCUMOCTH OT MPUMEHSAEMBIX 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 TMCCOLMAIIUU YTOJBHOW KUCIOTHI TIPU
380C.

3atem garckuii  yueneii O. 3uraapa-Anaepcon (Sigaard-Andersen)
chopmynupoBal onepatuBHbIN MeTo 1 KOHTpoJis KOC mupkynupyrolei KpoBu Ha
ocHOBaHMHU onpeneneHusi pH B nmpodax KpoBH, HACBIIIEHHBIX ABYMS KUCIOPOIHO-
yIIAeKUCTBIMU cMecsiMUu (00bdHO ¢ KoHueHTparueit CO2 oxono 4% u 8%) u
akTyasibHOro 3HaueHust pH nmanHoro o0Opasiia KpoBu.

K xoHmy 50-x T10J0OB TpOIIEAIIErO0 CTOJIETHS TIJlaBa IIEHTPaJbHOM
oonpHnuHOM Jabopatopun B Komenrarene I[lon Actpyn (Paul Astrup) BBen B
npakTUKy ObIcTpoaeicTByromue pH-merpbr ¢pupmber Radiometer, momyduBiime
Ha3BaHue Astrup MicroEguipment (Mukpomeron Actpyna). OmpenenuiB TpH
BennunHbl pH B 0HOM mTpo0e M MmocTpouB TpaduK HA CIENHATEHON HOMOTPaMMe
3uraapaa-AHIEpCEHa, MOXHO TMOJYYUTh MCTHHHYIO KOHLIEHTPAlMIO aHUOHA
ruapokapoonarta (AB) B mimasmMe KpoBM M TPOU3BOJHBIC MOKA3aTENNd: CYMMY
Oydepubix ocHoBanmii (BB), wu30bitok ocHoBanumit (BE), crammapTHbIii
oukapoonar (SB).

B 1954 r. amepukanckuii ¢puznonor Puuapn Craoy (R. Snow) coobmmn o
co3gaHuM ToJsporpaduyeckoro sjekTpona s mpsimoro usMepenuss PCO2,
KOTOpPBIM OBLT yCOBEpHIEHCTBOBaH B 1958 r. amepuKaHCKUM aHECTE3UOJIOTOM U
nmwkeHepom Jxonom CeepunrxaycoM (J. Severinghause). O. 3uraapa-Aunaepcex

pa3paboTan JApyryroo JIUHEHHYIO HOMOIPaMMYy, C IOMOIIBIO KOTOPOW, MPOBEIs



npsamoe omnpenenenue pH u PCO2, moxno onpenenuts nokazarenu KOC. B
JanbHEHIIEM, HCIONb3ysl KOMIIBIOTEPHYIO TEXHHMKY, MOKHO OBLIO TOJYyYHUTh
nokazarenu KOC, UCKIIOYMB HE TOJBKO 3KBUIMOPUPOBAHUE KPOBHU 3TATIOHHBIMU
ra3oBbIMH CMECSIMU, HO U HOMOTPaMMBI.

B 1956 r. amepukanckuii ouoxumuk u Qusnonor JI.C. Kmapk (L. Clark)
pa3zpabotan moisporpadguyeckuii anextpoa mius ompenenenus PO2. K 1960 r.
NOSIBUWIKMCH TEpBble MPUOOPHI JJisi KIMHUYECKOIO MOHHMTOPUHIA ra3oB KPOBU U
KOC.

B 70-e roasl BHEApEHBI B MPAKTUKY OINTOJHBIE TEXHOJOTHH HU3MEPECHUS U
peructpanuu pH, PCO2 u PO2. Bpicokasi TOYHOCTh U3MEpPEHHUS W HEOOJbIION
JUaMeTp JaT4vKa TMO3BOJIsUIa BBOJUTH €ro B COCYIHUCTOE PYCIO U TOJyYaTh
HenpepbiBHYI0 uHpopmaruio o KOC.

B nauane 80-x romos Ilutep Crroapt (P.A. Stewart) onmy0OaukoBana HOBYHO
koHenuio KOC ¢ wu3noxeHueM (U3MKO-XMMHUYECKOIO0 TMOAXOAa K €ro
¢uznonoruu. OHa NPEANOYTUTENBHA B COBPEMEHHON KIMHUYECKON (HU3MOIOTHH,
TaK KaKk HU U30BITOK OCHOBAaHUM, HU KOHIIEHTpalus OukapOoHaTa B IJla3Me KPOBH,
B TOM YHCII€ U CTAaHAAPTHOTO, HE BCEr/a MOTYT OOBSICHUTH MPHUPOAY HAPYIICHUM
KOC y 6onpnoro. Konnennus CTioapTa Mo3BOJSET BBIIBUTh MPUYUHBI MHOTHX
pacctpoiicte KOC u 6onee palmoHaJIbHO MOJOWTH K WX ycTpaHeHuto. CoriacHo
ATON KOHILIENIMHU, BCE BOAHBIE PACTBOPHI B OpPraHU3ME YE€JIOBEKa IMPEIACTABISIOT
coboit Heucromaempli uctounuk H+. B atmx pactBopax [H+] ompenensiercs
nucconuanneit Boasl Ha H+ u OH- wonbl. JlaHHBI Npomecc MPOUCXOIUT B
COOTBETCTBHHM C 3aKOHAMHU (PU3NYECKON XUMUU: 3JIEKTPOHEUTPAIBHOCTHIO (CyMMa
BCEX IOJIOKUTEIIBHO 3apsKEHHBIX HMOHOB paBHA CYMME OTPHUIATENIHLHO
3apsHKEHHBIX MOHOB) M COXPAHEHHMIO Macc (KOJIMYECTBO BEIIECTBA B JAHHOM
pacTBOpPE OCTAETCS IOCTOSIHHBIM, €CJIM OHO HE JI00ABIISIETCS] WIIA IPOU3BOAUTCS, HE
yAAISETCS WIN pa3pylIaeTcs).

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

paBHO 153 mMonb/n1 u mpencraBieHo B guarpamme [am6Ona. [lpu ucromeHuun



OukapOOHATHBIX Oy(epHbIX OCHOBAaHMH HMX MECTO 3aHUMAIOT OPraHUYECKHE
KHUCJIOTBI, B PE3yJIbTaTe YEro CO3/JaeTCsi HECOOTBETCTBHE MEXIY KOHIICHTpaIuei
Na+ u cymmoit HCO3- u Cl-. IosiBisieTcst Tak Ha3bIBa€Mblil aHHOHHBII MHTEpBaJ
(AN). B Hopme oH coctapisieT 12.4 MMOJIB/II.

CymHocts oaxona CTioapTa 3aKk/II04aeTcsl B TOM, YTO B IJIa3M€ BEJIMYMHA
KOHIEHTpaluu HOHOB Boaopona (popmupoBanue KOC) 3aBucur ot 3-x
nepeMeHHbIX BennuuH: a) PCU -pa3HUIBl KOHIICHTPAIIUU CHIIBHBIX HOHOB (MEXKIY
cymmoit konrentparuu Na+, K+, Ca++, Mg++ ¢ ognoit croponsl, u Cl- + nakrar,
¢ apyroii); 6) PaCO2; B) Aobm1 — 0o011eil KOHIICHTpAIlUU HEAUCCOIMUPOBAHHBIX
(AH+). u nucconmupoBaHHbBIX (A-) C1abBIX KUCIIOT.

Conepxanue H+ u HCO3- MeHsieTcs MUl Ipy U3MEHEHUH OJTHOTO U3 3THUX
Tpex nokazateneit. [loaTomy st TOro 4TOOBI y3HATh, KAK OPraHU3M PEryJUpyeT
pH, HEoO6X01MMO TIpECTaBISATh, YeM O0YCJIOBIICH UX CJIBHT.

Hampumep, y 60JbHOTO CO CTE€HO30M MPHUBpPATHHUKA BCJEACTBHE TMOTEPU C
KENYAOUHBIM  cofepkuMbiM  comstHoM  kucinotel  (HCl)  pasBuBaertcs
TUMOXJIOPEMUYECKUNA  METAa0OMUYECKUH  allkallo3 HWHOTJAa C  BBIPaKEHHOMH
KIMHUYECKON cuMmnTomatukon. YBenuuenue PCHU mnpoucxonut BCIEICTBUE
OTepU TaKoro cuibHOTO aHumoHa kak Cl-, 0e3 3HAYMMON MOTEPU CHIHHOTO
karnoHa. Korma mon Bomopona tepsiercss kak Boma (HOH), a me xak HCI-,
u3menenuii B PCU He Oyxaer, u mosToMy He m3MeHuTbes [H+]. s koppekiuu
ajKano3a MPEAIOYTUTENIbHO BBEJICHHUE XJIOPUCTO-BOJOPOJHOW KHUCIOTHl B
pactBope. Ha ¢done ankamo3a 00ibllioe KOJIUYECTBO KAIUS MEPEXOAUT B KICTKH,
ocTaBlsAsl 3HauuTeNbHYIO dacth Cl- B 1uiasmMe KpoBH, 4YTO TIPUBOAMT K
3HaunTenbHOMY cHIkeHnto PCU. PactBop Punrep-nakrara 6omee husnonornyeH,

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



2. METOIAMKA 3ABOPA KPOBU JUUIA UCCIEAOBAHUA KOC U
XAPAKTEPU3VIOIIUE EI'O ITOKA3ATEJIN

KpoBb noimkHa 3a0upatbesi U3 apTepUu MPU OIEHKE ra3000MeHa B JIETKUX U
JIOTIOJIHUTENIBHO M3 BEHBI - B Cllydyae HaJIM4YUsl HAPYIICHUS TPAaHCIOpTa Ta30B
KpOBbIO M (WIM) TKaHEBOro raszooOMeHa. Mrma w mmpuil ans 3abopa KpoOBH
JTOJDKHBI OBITh TE€MapUHU3UPOBAHBI, HE JOJKHO ObITh KOHTaKTa KPOBH C BO3TYXOM.
KpoBb noikHBI HCCie0BaTh cpa3y ke mocie 3adopa. Eciu 3To0 HeBO3MOXKHO, OHA
JIOJDKHA TIOMENIAThCS B JICSSHYIO BOJY M HCCIIEIOBATh €€ HYXKHO HE TO03XKe, YeM
yepe3 30 MuH.

s onienku KOC yartiie Bcero UCHoIb3yIOT CAEAYIOIINE TTOKa3aTEeH:

pH - »T0 00paTHBIA nAecATHYHBINA JOorapudM KOHIICHTPAIMU BOIAOPOIHBIX
MOHOB. OTOT TMOKa3aTelib M3MEHSETCA NpPH HAIUYUH JECKOMIICHCUPOBAHHBIX
HapymeHuii KOC u MOXeT CBUIETENbCTBOBATH TOJBKO O CIABUTaX B CTOPOHY
anuao3a uiau ankano3a. B Hopme pHa naxomutcs B npenenax 7,35-7,45; pHv -
7,32-7,42; pH BayTtpukierounsii = 6,8-7,0. I'panuner konebanuit pHa,
COBMECTHUMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bITOK Mim nepUIIUT OCHOBAaHWUM, T.€. PACUETHOE KOJUYECTBO
mMmoiab HCO3-, koTopoe HEO0OXOAMMO BBECTH B KaXKIbIH JIUTP BHEKICTOYHOM
JKUJIKOCTH WJIM BBITECHUTh W3 Hee Kuciotod i Hopmanuzanuu KOC. Ortot
koMnoHeHT KOC cBugerenbcTByeT 0 HeabixaTenbHbix HapymeHusax KOC wumu o
KOMIIEHCATOPHBIX M3MEHEHUSIX €ro MpH IbIXaTeIbHBIX paccTpoicTBax. B HOpMme
BEecf ==+ 2,3 mM/n. IIpenens konebanuii, COBMECTHMBIE C KH3HBIO, = 1 SMM/1.

PaCO2 (PvCO2) - pgpixarenbHblii koMrnoHeHT KOC, cBHAETENbCTBYET O
npixarenbHblx HapymieHussXx KOC win 0 KOMIEHCATOPHBIX H3MEHEHUSX 3TOrO
noKaszaTessl Npu HeAbIXaTeIbHBIX paccTpoiicTBax. B HOpMe 3TOT mokasareib 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. cT. (1,3 - 20,3 kIIa).
VYmenbmieane PaCO2 menee 35 MM PT. CT. CBUAETEIBCTBYET O THIIOKAITHUU

BCICACTBHUC THUIICPBCHTUILALKMKU, KOTOpasd IMPHUBOAWUT K AbIXAaTCIIBHOMY aJIKalOo3y.



VYBenuuenne PaCO2 Beiie 45 MM pT. CT. HaOdIOJaeTCs MPU TUMIOBEHTHIISIIUHY,
TUIEpKaHUs TPUBOJIUT K IbIXaTE€IbHOMY aIUI03Y.

BB — xoH1eHTpanust ocHOBaHUI BceX Oy(epHbIX CUCTEM KpOBHU (B HOpME —
40-60 MM/m).

SB — cranaapTHbIil OMKapOOHAT — KOHLEHTpAIUsl aHMOHA TUIpoKapOoHaTa B
wiazme kpoBu npu 100% HackllieHnH reMoraoOMHa JaHHOW MpoObl KPOBH
kuciaopoaoM, temmeparype ee 380C u Hanpsokenun CO2 B Heit 40 mM pT. cT. (5.32
kPa). Otor mnokazatens mo3BONsAET AU(PPEpeHIMPOBATh AbIXaTENbHbIE U
HeJipIXaTenbHbIe paccTpoiicTBa. OH B HopMe paseH 20-27 (cpenH. 24) MM/m.

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

TCO2 — obmias yriaexkuciora kposu (10,5-13,0 MM/m).

B mHacrosimee Bpemsa, ucxons u3 konuenuuun KOC Crioapra u umes
COBPEMEHHbBIE Ta30aHATU3ATOPHI, NIl OOJiee TOYHOTO OMNpEACNICHUs MPUYUHBI U
naToreHe3a HapylIeHUH I1elecoo0pa3Ho HapsAny ¢ KIMHUYECKUMH JaHHBIMH
onpenenarh creneHb n3menenuss PCU, PaCO2 u Ao6m.

PCU y 3mopoBeIx moaei coctaBiser 40-42 MMOJB/T U €€ MOXXHO Y3HaTh
npu ympomieaHom pacuere: PCHU= [Na+] - [Cl-]. Cumwkenue mo 30 mMMoJb/i
CBUJIETENICTBYET O Pa3BUTHM HEJBIXATENBHOTO alua03a, a yBenauueHue oonee 50
MMOJIB/JT — O HEJBIXaTeIbHOM CABUTE B CTOPOHY aikaino3a. CyliecTByeT cTporas
koppesus Mmexay PCU u BE B kpoBu nanentoB OPUT.

KoHneHTparust 1ucconuupoBaHHBIX CIA0BIX KUCIOT (A-), IPeICTaBICHHBIX
B M1a3Me KpoBu ee Oenkamu u docdaramu, meHsiercs: ¢ usmeHennem PCH, PCO2

1 AoOur.

3. HAPYIHEHUSA KOC, UX ITPOPMNIIAKTHUKA 1 KOPPEKIIMA

Paznuuaror nBa Buaa Hapymenuit KOC (tabin.1): HeapixaTtenbHbie (alugo3
WM  ajJKallo3 — [AaTOJOTMYECKOE COCTOSIHUE IMPU KOTOPOM  TEPBUYHO

YBCIMINBACTCA I[e(l)I/II_II/IT WM H30BITOK OCHOBaHHﬁ, 4TO INPHUBOAUT K M3MCHCHHUIO



nokazatenss BEecf u pH B cTopony anuaeMun uiam ajnkajieMuu) U JbIXaTelbHbIC
(auMI03 WM ajJKajao3 ¢ MEPBUYHBIM yBenudeHueMm win cHmxkenuem PaCO2). Ilpu
nuarHoctuke Hapymenuit KOC HeoO0X0auMoO OILIEHMBaTh CTENEHb TSHKECTH
PacCTPOMCTB U KOMIIEHCATOPHBIX N3MEHEHU.

MoryTt ObITh OoJiee cinoxubeie Hapymenus KOC: oaHoHanpaBlieHHBIE
(IbIXaTeIbHBIM W HEABIXaTEeNIbHBINA alluA03 WU allkajlo3) U pa3HOHAIpaBJIEHHBIE,
NPOTUBOMOJIOKHBIE  (IbIXaTE€IbHBI  anU03 W  HEJAbIXaTeNbHbIM  anKasos,
JbIXaTeJIbHBIA allkajlo3 U HeAbIXaTeNbHbIM anuuao3). B MX auarHocTuke Ba)KHOE
3HAQYEHUE HMMEIT 3HAHWE aHAaMHE3a U CYIIHOCTH IAaTOJIOTMYECKOro IpoLecca,
KJIMHUKa 3a0oiieBaHusi B  comocTaBieHun ¢ jganHbiMad  KOC,  BojHO-
ANEKTPOIUTHOrO OOMEHA U ToKa3aTeIsiMU ra3000MeHa.

[TIpodpunaktuka Hapymenuit KOC Bo BpeMsi aHECTe3MM U WHTEHCHBHOMN
TEpanuu OCYIIECTBISECTCS TOJJAEPKAaHHEM  aJeKBATHOTO  KpPOBOOOpAICHUS
(obmero ¥ MHUKPOLUUPKYJSIIIMM) W BEHTWIALMH  JIETKUX B PEXKUME
HopMoBeHTwIsiuu  (FetCO2 = 4,9 — 6,4 00%), obecrnieueHneM IOCTaTOYHOM
okcureHammu  (Sa02 = 94-100 00%), mnpenynpexaeHueM HapyIICHUH
MeTaboIu3Ma.

WNuTtencuBnast Tepamusi 6onpHbIX ¢ HapymeHneM KOC pomkHa, mpexknie
BCEro, IMpeayCMaTpuBaTh YCTpaHEHHE (QYHKIMOHAIBHBIX M METaOOIMYECKUX
pPacCTpOMCTB  Kak  MPOSIBJICHUNW  OCHOBHOIO  3a00JieBaHMsI, YCTpaHEHHUE
KpUTH4YeCKOro cocTostHus. [Ipu oTcyTcTBUM d(DdeKTa U TIKENBIX HAPYIICHUSX,

npoBoautcs koppekius 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 KOMIIEHCUPOBaHHBIH 7.21-7.29 34-28 -7.6
KOMIIEHCUP OBAaHHBIN 7.35 20 -7.6
HenpixatenbHblii akanos:
YMEpEHHbIH +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
KOMIICHCHPOBaHHBIN 7.45 60 +12.1
HenpixateabHbIN aJIKaa03:
yYMEpEHHBIIH +2.5-+6.5
BBIPQKCHHBbIH +6.6 - +12
TSKETIBIN: +12.1u>
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:
yMEpEHHBIi 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 OBaHHbII 7.35 7.35 61
JlprxaTenbpHBINA aTKanos:
YMEepeHHbII 34-28
BBIPa)KEHHBIN 27-20
TSDKEIBIN: 19u<
JIEKOMIIEHCUP OBAaHHBIN 7.59 -2.3 19
YaCTUYHO KOMIIEHCUPOBAaHHBIM 7.53-7.49 -25--5.2 19
KOMITEHCUPOBaHHBIH 7.45 -7.5 19




Aunno3 HeAbIXaTeNbHbIA MOXKET ObITh METa00JINYECKUM, BBIJCIUTEIbHBIM U
sk3oreHHbIM. OH xapaktepusyetcs cHmxkenueM HCO3- u Bo3pactanuem aepuuura
ocHoBaHu#t (Becf > - 2,3 MM/n). [laHHbBI{ BUJ ali103a MOXKET OBITH BCIECTBUE:
1) BblTecHeHus  (TuTpanuu) OukapOoHaTa  pa3iIMYHBIMU  SHIAOTEHHBIMU
OpraHMYEeCKUMHU  KHUCIOTaMH, HampuMep, KETOKUCIOTaMH TMpu  Jauadere,
QJKOTOJIU3ME WM TOJIOJAHMM, MOJIOYHOM KHCIOTOM TIpU THUIOKCUH; 2)
ymensbiienuss HCO3- B opranusme (nauapes, QUCTYJIbl KUIICYHUKA U KETYHOTO
Ny3bIps, SI3BEHHBIM KOJHUT, XPOHUYECKAasl MOYe€YHas HEAOCTaTOYHOCTh, MPUEM
COJIIHOM KHUCJIOTHI U XJIOpUAa aMMOHHUS), YTO MPUBOJUT K YMEHBIIEHHUIO KATHOHO-
anronnoro rpaguenta [(Na+ + K +) _ (Cl- + HCO3-)] k ypoBHio meHee 12 MM/n
(B8 Hopme = 20); 3) HOCTYIUICHHS HEJIETYYMX KHCIbIX BEIIEeCTB (OTpaBiieHUE
HK30TE€HHBIMH KUCIOTAMHU: CATTUIIUIATAMHU, METAHOJIOM, STUJICHTIIUKOJIEM).

[Ipu pa3BUTHMM HEOBIXAaTEIBHOTO aluA03a BKIIOYAIOTCS KOMIIEHCATOPHBIE
MexaHu3Mmbl. CuibHAs KHUCJIOTa TMPH peakuuu ¢ OukapOOHATOM MEpPEeXOJUT B
ca0yro YyroJbHYIO KUCJIOTY. YTOJbHAs KUCIOTA BO30YKIAET JbIXaTeIbHBIA LIEHTP
U MPOAYKTHI e auccoruanuu BeiBoAsTcs erkumu (CO2) u moukamu (H20). Tlpu
OTCYTCTBHUU MMATOJIOTUU CO CTOPOHBI MoUek obmias sxckpernust H+ u cuatez HCO3 -
MOTyT yBeau4uuThes B 10 pas.

[lo MHEHWI0O MHOTHX HCCIEIOBATENCH, MPU METa0OJIMYECKOM allu03e
00s3aTEIbHO UMEETCS aHMOHHOE HECOOTBETCTBUE, BO3ZHUKAECT AHMOHHBIN MHTEPBAI
MEXITy KOHIIeHTpanue katrnona Na+ u cymmoint annonoB Cl-, HCO3-. Ero moxHO

OTIPEJICIUTH 110 hOopMyIIe:

AU = Na-+m1 — (Cl-ur + HCO3-).

B sHopme AWM (aHuoHHBIM wuHTEpBayw) paBeH 1244 wmM/n. Tlpm
HEJbIXaTeIbHOM alu03€ (3a UCKIIOYEHUEM coJIsTHOKUcIoro) AW yBenmuuBaetcs
BCJICJICTBUE MCIOJIB30BaHUSI Oy(EepHbIX CHUCTEM KpOBU [JIsi HEUTpalIu3aluu

KHUCIIBIX IIPOAYKTOB.



[Tpu HEJIbIXaTeIbHOM anu103e pPa3BUBAIOTCS cleayronme
nato(U3MOJIOTMYECKUE PEAKIUK: YBEJIMYeHUE cojaepkanus H+ B kieTkax u
pa3BUTHE BHYTPUKJIECTOYHOTO allKJ103a, KOMIICHCATOPHOW TUIEPBEHTUIISIUU,
noBbilieHHOE yaanenue H+ nmoukamu (npu pH < 7,25 peakiust Mouu CTaHOBUTCSA
KHUCIION), yacTas pBoTa (yaaieHue H+ c xelyqouHBIM COJEPKUMBIM), CMEILICHHE
KPUBOM JTUCCOIMAIIUM OKCUTEMOIJIOOWHA BMPAaBO € OOJErYeHUEM OTJaud TKaHSIM
KHUCJIOPO/JIa, KaTaOoJIM3M U paciiaji KIeToK, BbIxoJl K+ U3 KJIeTOK U MOBBIIIEHUE €ro
B KPOBH, aKTUBAIUS CUMIMATO-aIPEHAIOBOM CUCTEMBI M BBIOPOC KAaTEXOJIAMHHOB C
MOCJICTYIOIINM HapylieHneM (GYHKIIMU CEPACYHO-COCYIUCTON CUCTEMBI.

Kinuandeckn HeapIXaTelbHBIA alu03 MOXKET MPOSBISATHCS HaPYIICHHUEM
FeMOJAMHAMUKNA M MHUKPOIUPKYIAIMU, YYAIICHUEM JbIXaHUs, THUIEPTECPMUEH,
OJINTYPUEU WU aHYPUEH, AITUHAMUEN.

JIMarHOCTHKY HEABIXaTEJIbHOTO alu03a OCYIIECTBISIOT Ha OCHOBAaHUHU
JAHHBIX aHAMHe3a, KIMHUYECKOW KapTUHBI U jabopatopHbiX uccienoanuit KOC
(BE <-2,5; AB <19, BB <40, SB < 20, pH < 7,35). Yamie Bcero pa3BuBaercs
METa0OJUYECKUN ali103 BCIEJACTBUE HAKOIUICHUS B OpraHu3Me MpOAYKTOB
obmeHa. PaznmuuaroT mpu 3TOM JTaKTaT alui03 2-X TUIOB: TUMA A (KJIaCCHUECKUI)
y OOJNIBHBIX C TTOHWKEHHOU Tepdy3uei TKaHeH M BBIPaXKCHHOM TMIIOKCUEH W THUIIa
B, y OONBHBIX C BBIPAXCHHBIMU METAaOOIMYECKUMHU HApYIICHUAMH (CaxapHBIi
nuaber, HPEKIMOHHBIe 00JIE3HH, TOYEUYHO-TICYeHOYHAsl HEJI0CTaTOYHOCTh M TIP.)
U HEKOTOPBIX OTPaBICHUSX (CAIMLMIATAMHU, HTUICHIJIUKOJIEM, METaHOJIOM,
aHTUGPHU3OM U JIP.).

JlaktaT — CHIBHBIM WOH, IpuU HOpMmaibkHOM pH OH DONMHOCTHIO
JTUCCOIIMMPOBAH, TaK KaK OpPraHu3M OBICTPO €ro MPOAYIHPYET M TOTJIOMaeT. Y
OONBHBIX, HAXOMSIIMXCA B KPUTUYECKOM COCTOSHUH, YPOBEHBb THIIEPIATATEMHH
3HAQYUTENILHO BBIIIE, YEM YPOBEHB allU103a.

Jlaktat MoxeT ObITH TOBBINIEH (Oonee 2-4 MM/m), a [H+] mHeT. D10
OOBSICHSIETCS TEM, YTO MPU HMHTCHCUBHOW Tepanuu K Iula3Me J00aBISIETCS HE
MOJIOYHAsI KHCJIOTA, a COJb CHJIBHOM KHUCJIOTBHI: CHJIbHBIM KaTMOH Nat BMecTe ¢

CHJIBHBIM JIAKTAaTHBIM aHHMOHOM. JIakTaT HOTpe6J'I}ICTC$I o4 BJIMAHHUECM KICTOYHOI'O



Merabonu3ma M octaromuiics moH HaTpus nosbliaeT PCU. Ilpu HOpManmbHOM
CUCTEMHOM MeTa0oiM3Me CYTOYHBIM 000poT nakrtata paBeH 1500-4500 mMmoIb.
Bropoit mexannsm koppekuuu PCU un Hopmanuzanuu pH nipu runepiakratemun —
3TO nepemenieHne cuibHOro annoHa Cl- u3 mina3Mel KpoBU B KJIeTKU. OCHOBHBIM
UCTOYHUKOM JIaKTaTa SBJIAIOTCS JIETKHE, OCOOEHHO IMpPH OCTPOM JIETOYHOM
nopexaeHuu. [lo muennto N.P. Day u coasr. (1996), runepnakratemusi mpu
CEeINcuce BO3HUKAET CKOPEE BCIEJCTBUE MOBBIIIEHHOTO a’pOOHOro0 MeTabosu3ma,
YeM TKaHEBOM TMIIOKCUM WJIM YTHETCHHsI aKTUBHOCTH MUPYBATAETUAPOreHA3bI.
[Ipy amarHocTuke anuao3a BaKHO ONPENEIIUTh PUYKHY, CTENEHb TSKECTH
NEPBUYHBIX HapyIIEHU M KOMIIEHCATOpHbIX wu3MeHeHud. KomuuecTBeHHOe
npeobiananne  MUGPOBBIX  3HAYEHUM  TEPBUYHBIX  HApYyIIEHUW  Haj
KOMIIEHCATOPHBIMH M3MEHEHUSIMHU MTO3BOJISIET MTpaBUIIbHO oneHnTh KOC.
WNuTeHncuBHast Tepanusi OOJBHBIX C HEABIXATENbHBIM allUJI030M JOJKHA
npenycMaTpuBaTh MaTOTEHETHYECKOE JieueHue OOJBHOT0, YCTpaHEHUE MPUYUHBI,
BBI3BaBIIECH pa3BUTHE aluA03a (IIpU YCIEIIHOM JIEYEHUNU OPTaHUYECKHE KHUCIIOTHI
MOCTETIEHHO METa00IU3UPYIOTCA U (WIIM) SKCKPETUPYIOTCS, all103 UCUE3AET).
Ecim npuumHy He yAaeTcs YCTpaHWTh, TSKENbIM aluao3 HYKHO
KOppUTHpOBaTh BBeleHHEM ocHoBaHui: 4,2% wumu 8,4 % pactBopa Hatpus
ruapokapOonara (B 1 M pactBopa 1 MM ocHOBaHUIt), WM JIakTaTa HATpUs (B 1 M
11 % pactBopa 1 MM ocHoBanuit), unu 3,6% pactBopa TpucamuHa, THAM (B 1
Mmia 3,6% pactBopa coaepxkurcs 0,3 MM ocHoBaHuii). PacueT 11036l OCHOBaHUSA

IIPOU3BOIAT 110 hopMyIIe:

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

rae: JIBC - nedurur OydepHbIx cucteM, MM OCHOBaHHIA,
F — 00beM BHEKJICTOYHOM JKUJIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3nuiia Mexay UICTUHHBIM U HOpMaJbHbIM 3HaueHueM BE.



He cnenyer pepuuuT OCHOBaHUN KOPPUTHMPOBATH MOJHOCTBIO. Ecmu
MpPUYMHA alua03a OINpeesieHa U MOXET ObITh KOHTPOJIIMpPYEMa, TO BO BBEICHHUU
OCHOBAaHUW HEPEAKO HET HEOOXOAUMOCTH.

Cpok rogHocTH HaTpusi Tuapokapbonara - 1-3 cyTok, a mpu aA00aBlIeHUU
crabunuzaropa (0,3 mu tpunona b Ha 1 Ma runpokapOoHaTa) OH yBEJIUYMBAETCS
no 30 cyr. Harpuii runpokapOoHaT neiictByer ObicTpo. Ilpu ero mpumenenuu
clelyeT yuuThIBaTh YyBenuueHue oOpazoBanuss CO2 u  HEOOXOAMMOCTH
JOCTaTOYHOM  BEHTWISIMU  JIETKUX, a TaKkKe BO3MOXHOCTb  Pa3BUTHS
TUIEPOCMOJISIIBHOTO  COCTOSIHUSL € MOCHEAYIOIIMM — PAa3BUTHEM  CEPACYHO-
COCYAMCTON HETOCTATOYHOCTH.

[Ipu wucrnonb3oBaHMM JaKkTaTa HATpUs (JAKTacoyia) MPOUCXOAUT €ro
MeTaboau3M B TEYEHU C OO0pa30BaHUEM TIJIMKOT€HA, MOATOMY MpPU HAPYIIEHUAX
(GYHKIIMU TEeYeHU OH MpOTHUBOINOKa3zaH. Kpome TOro, BO3HHMKaeT JaKTaluIeMus,
YTO OTPAHUYMBAET €T0 MPUMEHEHHUE NIPU TKAaHEBOU T'MITOKCHUH.

TpucamMuH oka3bIBaeT BBIPAKEHHOE AUYPETUUECKOE IEHCTBUE, BBIICISICTCS
noukamu. Vcronp30BaTh €ro MOKHO TOJIBKO MIPH COXPAHHON UX QPYHKIIUH.

AnKano3 HeIbIXaTeIbHBI BO3HMKAET TMPU TIOBBIIIEHUU COOTHOLICHUS
HCO3-/PaCO2 3a cuer yBenmuyenuss HCO3-. On moxetr ObITh BcienctBue: 1)
U30BITOYHOTO BBEJCHHUS Oy(PEepHBIX OCHOBAHHMM WJIM TEPEIMBAHUS OOJIBIIOTO
KOJIMYECTBA LIUTPATHON KPOBH (LIUTPAT B IMIEUCHHU MIPEBPAIIACTCS B HATPUS JAKTaT);
2) moBbIIICHHUsS] 00pa30oBaHUsl OMKAPOOHATOB B MOYKAX M KEIYTOYHO-KUIICUHOM
TPAKTE WJIA OTHOCHUTEIBHOTO MOBBIIIEHUS UX COAEPKAaHUS IPU OONBIINX MOTEPSAX
H+ u xnopunoB (HeykpoTumas pBota, auapesi); 3) aeduinura Kaiaus mpu OOJIbIION
NOTEpU €ro WM OrPAaHUYEHHOTO TMOCTYIUIEHHMS €ro; 4) UIMTEIBbHOTO H
OECKOHTPOJIBHOTO  BBEACHUS JUYPETHKOB, MPUBOASIIETO K  YCHJICHHOMY
BBIBEJICHUIO U3 OpPraHu3Ma Kajaus U XJIOpPUJIOB.

[Tpu ajnKano3e HEJbIXaTEIbHOM BO3HHKAIOT clIelyroIue
NaTO(PU3NOIOTrNYECKUE N3MEHEHUS: 1) BBIXOJ KalHs M3 KJIETOK U MOCTYIUIEHHUE B
Hux H+ ¢ mnociaeayoomuM pa3BUTHEM BHYTPUKIETOYHOIO — alMu03a; 2)

YBCIMYHUBACTCA  BBIACIACHHUA Kalldd IIOYKaMH, Pa3BUTHC THUIIOKAIHCMHHU C



MOCJEAYIONIMM HapyIIeHUEM pUTMa CepAla; 3) TUINOBEHTWIALMS; 4) CMEICHHE
KPUBOM JMCCOIMAIIMKM BJCBO C 3aTPyJHECHHUEM OTJAa4Yd KHCIOpOaa TKaHSAM; 5)
pa3BUTHE NAPATOKCATBHOU allUTyPUH.

Knuandeckn anuao3 HEIbIXaTENbHBIM  MPOSIBISETCS  TUIOBOJIEMHUEH,
TUTIOKAIMEMHEH, TOMUypUeH, MBIIIEYHON CIa00CThIO, WHOTJa BO3HHUKAIOT
CyJIOpOrH BclieicTBUE CBsI3bIBaHUs Ca2+ OeskaMu.

JInarHOCTUKY HEIBIXaTEJIBLHOTO allkajio3a OCYIIECTBISIOT Ha OCHOBAaHUU
JTAHHBIX aHAMHE3a, KJIMHUYECKOW KapTUHBI U JabopaTopHbIX uccieaoBanuii (BE >
+3,0 MM/, HCO3- > 25 mM/n. PaCO2 > 46 mm pt. ct. pH > 7.46), BomHO-
ANEKTPOIUTHOrO OajaHca (TUMOKATUEMUS, TUIIOXJIOPEMHUSI ).

NutencuBHast Tepanusi OONBHBIX C HEIBIXAaTECJIBHBIM aJIKAJIO30M J1OJKHA
npeaycMaTpuBaTh: 1) MaToreHeTHMYecKoe JieueHHe OOJIBHOTO, YCTPAaHCHHE
OPUYMHBI, BbI3BABLICH pAa3BUTHE ajKajlo3a; 2) YCTpPAHEHUWE HapYLIECHUM
reMOJIMHAMUKH; 3) KOPPEKIUIO0 TUIOKATUEMHUH, TUIIONOXIOpEMUN; 4) KOPPEKILHUIO
TSKEJIOT0 JEKOMIIEHCUPOBAHHOTO aJKajio3a C UCIOJIb30BAaHUEM COJISTHOM KUCIOTHI
(0,05-0,1 N pacTBOp BBOIAT B IICHTPaJbHBIC BEHBI C MaKCHMAJIBHON CKOPOCTHIO
BBeaeHus 0,25 MM wiu 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 Xxiopujia aMMOHHS (B CYTKH
BBOJIUTh He Oojee 250-300 MM H+ ). MosxHO Takxke npuMeHuTh auakap0O (0,25-
0,5 r gepe3 poT), KOTOpHIA criocoOcTBYeT 3aaepxkke CO2 B kpoBu. [ns pacuera

UCTIOJIB3YIOT CIEAYIONIYIO (POPMYITY:

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

Anmuao3 AbIXaTelbHbIM BO3HUKAaeT mpu Bo3pactanun PaCO2 BcneactBue
HapyIICHHOW albBEOJISIPHOM BEHTWIAIMU. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBIIICHUE BBHIPAOOTKKM HATpUs OWKapOOHATa B DJPHUTPOIMTAX M KIETKax
MOYCYHBIX KaHAJIBIIECB, YCUIMBAETCS BblaeeHne H+ 1 XJ10pu10B mouykamu, KpuBast

Aucconuanurm CMCIIACTCA BIIPAaBO € o0JerueHueM OoTAa4u KHUCJIOPOJa TKaHAM.



KnvHnyeckn IbIXaTembHBIN aIua03 TPOSBISAETCS CHIDKCHHEM oO0beMa
BEHTWISIIIUY, HApPYyIMICHHEM pUTMa JBIXaHUS, YBEJIMYCHHUEM yIapHOro oObeMa
Cepala, pacuiupeHreM TMepuPEepUUecKuX COCYAOB, CHIDKCHHEM  OOIIero
nepueprUIecKOro CONMPOTUBICHUS COCYIIOB, TUNIEPEMHEH KOXKHBIX IOKPOBOB M
CIIM3UCTHIX 000JI0UEK, YUAIIEHUEM ITyJIbCa, MOBBIIIIEHHEM WK 0e3 usmeHenuit AJl,
MOBBIIIIEHUEM BHYTPHYCPEITHOTO JTABICHUS.

JIMarHOCTUKY JBIXaTEIBHOTO al|j03a OCYIICCTBISIIOT Ha OCHOBaHUHU
JAHHBIX aHaMHe3a, KIMHWUYECKOW KApTUHBI W JIA0OPATOPHBIX HCCIEIOBAaHUN
(PaCO2 > 46 mwm pr. ct., pH < 7, 35, BE koMneHcaTtopHO MOXXET CHUXKAThCSI HUXKE
-2,3 MM/m).

NuTencuBHast  Tepanmus ~ OONBHBIX € JBIXQTCIBHBIM  allMJI030M
npeaycMaTpHBacT MAaTONCHETHYECKOE JIeYeHUE OOJBLHOT0, YCTPaAaHCHUE TPUYHHBI,
BBI3BABIIICH pPa3BUTHE allM03a U PECIUPATOPHYIO MOIICPKKY HEIPPEKTUBHOTO
COOCTBEHHOT'O JIbIXaHUSI.

ANKano3 JbIXaTeNbHbIN (TUMOKAITHUYECKHU) BO3HHMKAET NPU CHUKEHUU
PaCO2 BcnencTBue TUNEPBEHTHJISAIMKM CIIOHTAaHHOW (TpaBMa, reMopparuyecKuit
IIOK, BO30YXIEHWE, HCTEepUs, TUIEPTEPMHUs, AUIHICHATbHO-KATa0OINUEeCKUN
CUHIpPOM, TIpU cTpaxe OosbpHOro, O0onu) m uckyccrBeHHol (MBJI B pexume
TUTIEPBEH TUWISIIIUN ).

[Ipu ankano3e HbIXaTeNIbHOM KOMIIEHCATOPHO YMEHBIIAETCS TUCCOIHAIIIS
OKCUTEMOTJIO0OMHA, BO3PACTAET BBIJACICHUE IMOYKAMU HM30BITOYHOTO KOJIMYECTBA
OoukapboHata, cHuxkaeTcs: peabcopoumst u oopazoBanne HCO3- B sputpornurax u B
KJIETKaX TIOYEYHBIX KaHAJbIICB.

['mmokamHUsT BBI3BIBAET BA30KOHCTPUKIIUIO TEPUPEPUIECKUX COCYJIOB,
COCYZIOB MO3Ta M YyMEHBIICHHE MO3TOBOTO KPOBOTOKA, CMEIICHWEM KPHBOU
JUCCOIMAIINM OKCUTEMOTJIOOMHA BIJIEBO C YXYAIICHHEM OTIa4d KHCIOpOJa
TKaHSIM, CHIDKAeT BHyTpuuepemHoe naBieHue, ymeHbmaeT MOK u BbI3bIBacT
TUTIOTEH3HIO.

NuTencuBHast  Tepamusi  OONBHBIX  C  JBIXQTENIBHBIM  alKaJIO30M

npeayCcMaTpuBacT IMaTOIrCHECTHYCCKOC JICUCHUC 60J'IBHOFO, YCTPAHCHUC IMPHUYNHBI,



BBI3BABILIEH pa3BUTHE aJKajl03a U PECIUPATOPHYIO KOPPEKIUIO THIIEPBEHTHIIALINU

(nepeBon 6onbHOTO Tipu BJI B peskxM HOPMOBEHTHIISIIUN ).
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