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Kucnorno-ocuoBHoe cocrosiine (KOC) kpoBu U Apyrux OHOJIOTHYECKUX KUIKOCTEH -

OJIMH U3 BaXXHBIX KOMIIOHEHTOB F'OME0OCTa3a OPraHU3Ma,

XapaKTEPU3YIOLIUICA KOHUEHTPAUE BOJOPOAHBIX HOHOB H+ | KOTOpas 3aBUCAT OT
COOTHOUIEHUSI MEXAY BOJOPOAHBIMUA U TUAPOKCUIBHBIMUA HOHAM, MEX1Y KHCIOTaMU U
ocHoBaHusAMU. OHO onpezesnseT CTabUILHOCTh TPOTEKAHUS OCHOBHBIX (PU3HOJIOTHYECKUX
nporueccoB B opranuzMe. OCHOBHbIE OMOXUMUYECKUE PEAKIIMU B KIIETKAaX U B UX OKPY>KEHUU
JIOCTUTaI0T MaKCUMYMa TP ONPEICICHHBIX 3HAUCHUAX aKTUBHOU PEAKIIMU CPEIbI.
KoHueHnrpanus nona

H+ H+ nonnepxuBaercs B oueHb y3KoM nuamnasone (36-43 aMons/n, B cpennem 40 HMob/n

i 0,00004 mmons H+/1). Ipu Beixone 3a npenens! Huke 10 u Beime 100 HMois/n
MIPOUCXOTUT

HeoOpaTuMas JeHaTyparus OIKOBBIX CTPYKTYP

¢depmenToB. BHyTpukieTounas koHuenTpauus H+ B 4 paza Bbiie

BHEKJIETOYHOM. KOHIIEHTpannio BOJOPOAHBIX MOHOB XapakTepusyeT pH KpoBH, KOTOPBIN
Kosebrercs B penenax 7,35-7,45.

1. MEXAHU3MBI ITOJIEPXXAHN A KOC

B nporecce merabonuszma oOpa3yrorcst Kucibie mpoayKThl: 1) neryune — CO2 oxono 15000

MMouTb/cyT (0,13 mMounb/kr * Mus-1); 2) Henetyuune - H+ okomno 30-80 mmons (1 MMomb/kr*
cytl); 3) Mono4YHast U MUPOBUHOTpaAHasH (IIPU OKUCIEHUH YTIIEBOJIOB), cepHast, (hocopHas,
MOu€Bas

KHUCJIOTbI, aMUHOKHUCIIOTHI (TIpY OKUCIIEHNHU OENIKOB), B-OKCHUMacIIsiHas, alleTOYKCYCHasl, )KUPHbIE
KHUCJIOTbI, KETOKUCIIOTHI (IIPH OKUCIICHUH KUPOB).

Jlig cBoeil 3a1MThI OT HUX U nogaepkanus nocrossacrsa KOC, opraHusM UCIONIb3yeT

CHCTEMBI OBICTPOTO pearupoBaHus — Oy(depHbIe CUCTEMbI U CUCTEMbI ME/ITICHHOTO pearupoBaHUs
- (pu3monoruvYecKre CUCTEMBI, CBA3aHHbIE C IE3MHTOKCUKALIMEH IPOMEXYTOUHBIX U BbIJEJIEHUEM
KOHEYHBIX MTPOYKTOB OOMEHA.

OcHOBHBIMHU Oy(epHBIMU CHCTEMaMH KPOBH sIBIIsiFOTCs: 1) remorioouHoBas — KHb / HHb



(35-76% OydepHoit emkxocTn); 2) kapbonarnas — NaHCO3 / H2CO3

(13-35% Oydeprnoit emrxocTn); 3) 6enkoBas — Boenok / Hoenok (7-10% OydepHoit emxocTr); 4)
docdarnas — NaHPO4 / NaH2PO4 (1-5% 6ydepHoit emkocTH).

OHU TpeICTaBIICHBI B BUJIE CIA00M KMCIOTHI M COJIBIO 3TON KUCIOTHI. OCHOBHBIMU

OydepHBIMU CHCTEMaMH SIBIISIIOTCS: B KJIETKaX — OesikoBast U (hocdaTHasi, BO BHEKIETOUYHOM
npocTpaHcTBe — kapOoHnartHas. ['emorioouHoBas OydepHasi cucteMa aKTHBHA KaK B KIIETOYHOM,
TaK ¥ BO BHEKJICTOYHOM TIPOCTPAHCTBE.

BydepHbie cucTembl KpoBH, IPEACTABIIASA TOJbKO 1/5 06rieit OydepHoit eMKoCTH

opraHusma, npu guctpecce He Moryt noaaepxusate KOC na HopmanbHoM ypoBHe. [TosTomy
npu

ucToneHn OypepHbIx cuctem i nmoaaepkanns KOC HaunHAIOT aKTHBH3UPOBATHCS
dbuznonornuecKre CUCTEMbl MEIJICHHOTO pearupoBanus: 1) nerkue (yaajaeHue UK 3aepKKa

CO2); 2) noukwu (Beiaenenue H+ unmun HCO3- | peabeopOuus HCO3-); 3) neuens
(HerTpamu3anus

okucienueM); 4) xxemynouno-kumieunsiid TpakT — XXKT (Beiaenenue H+, HCO3-) u np.
B uctopuueckom acnekre orenky KOC ocyiiecTBisiiv pa3audHbIMHA CIIOCOOaMH B
3aBUCHUMOCTH OT IPUMEHSEMBIX TEXHHYECKUX CPEACTB, TEXHOIOTHI U KOHIICTIIIHIM.

Cnauana ee MpOBOJWIH C TIOMOIIIBIO ypaBHeHUs [ ennepcona-I'eccenpbaxa
(HendersonHasselbalch):

pH = logKa + log H2 CO3 / HCO3- = 6,1 + log 25,0/1,25.=6,1 +1,3=7,4

rze: logKa - norapudm KOHCTaHTBI AUCCOLMALMH YToJdbHON KucioThl pu 380C.

3arem natckuii yuensiit O. 3uraapa-AnzaepcoH (Sigaard-Andersen) chopmynupoBai
onepaTuBHbI MeTo1 KoHTpoJis KOC mupkynupyromieil KpoBu Ha OCHOBaHUU omnpezeneHus pH B
poOax KpoBH, HACHIILIEHHBIX JABYMSI KHUCIIOPOIHOYIJIEKHCIBIMUA CMECSIMU (0OBIYHO €
koHueHTpauueit CO2 okono 4% u 8%) u akTyansHoro 3HadeHus pH ganHoro oOpasua KpoBH.

K koniy 50-x roJjoB mpoIeAmero cTojaeTs riiaBa HeHTPaaIbHONH 00TbHUYHON

naboparopuu B Konenrarene [lon Actpyn (Paul Astrup) BBen B IpakTUKY OBICTPOAECHCTBYIOLINE
pH-metps! pupmbl Radiometer, monyuusmme HazBanue Astrup MicroEguipment (MuxpomeTos

Actpymna). OnpenenuB Tpu BenuuuHbl pH B 071HOM npo6e 1 mocTpouB rpaduk Ha CICIHATBHON



HOMOrpaMMe 3uraapa-AHaepceHa, MOKHO MOTYYUTh HICTUHHYIO KOHIIGHTPAIMIO aHHOHA
ruapokapOoHaTa (AB) B utazMe KpoBU M TPOU3BOAHBIC MTOKA3ATENH: CYMMY Oy(QEepHBIX
ocHoBaHui#t (BB), n36siTox ocHoBanuii (BE), crannaptaeiii Oukapoonat (SB).

B 1954 r. amepukanckuii pusnonor Puaapa Caoy (R. Snow) coobmun o co3panuun
noJisiporpaduueckoro anekTpoa as npsimoro usmeperus PCO2, KoTopsblitl ObLT
YCOBEpILICHCTBOBAH B 1958 1. aMeprKaHCKUM aHECTE3MO0JIOrOM U UHKEeHEPOM J[>koHOM
Cesepunrxaycom (J. Severinghause). O. 3uraapa-AHaepceH pa3padboTan Ipyryto JTUHEHHYIO
HOMOI'pamMMy, C IOMOIIbIO KOTOPOM, poBe s npsimoe onpenenenne pH u PCO2, MmoxHO
onpenenuts nokaszarenu KOC. B nanpHelieM, UCHOJIBb3YsI KOMIBIOTEPHYIO TEXHUKY, MOKHO

6bu10 TONTyunTh Mokazarenu KOC, HCKITIOYHNB HE TOIBKO SKBUIIMOPHUPOBAHIE KPOBH
ATAJIOHHBIMU

ra3o0BbIMU CMECSIMU, HO 1 HOMOTPaMMBI.
B 1956 r. amepukanckuii 6noxumuk u ¢usuoinor JI.C. Knapk (L. Clark) paspabdoran
nonsiporpaduueckuii anexkrpon i onpeaenenus PO2. K 1960 r. nosBunuck nepebie mpuOOpsbI
JUTSL KITMHUYECKOT0 MOHUTOpUHTa ra3oB kposu u KOC.

B 70-e roap! BHEAPEHBI B MPAKTUKY ONTOHBIC TEXHOJOTUH U3MEPECHHSI U peructpanuu pH,

PCO2 u PO2. Beicokast TOUHOCTh U3MEPEHUS U HEOOBIION THaMeTp JaTyrKa I103BoJIsa
BBOJUTD

€ro B COCYHCTOE PYCIO U MOJIy4aTh HenpephiBHYI0 nHpopmanuio o KOC.
B nagane 80-x rogoB [Tutep Ctroapt (P.A. Stewart) ony611ukoBan HOBYIO KOHIEIIHIO

KOC c nznoxenneM (pu3NKo-XUMHUYECKOT0 M0IX0a K ero ¢pusnosnorud. OHa npeAnoYTuTeIbHa
B

COBPEMEHHOM KJIMHUYECKON (PU3MOJIOTHH, TaK KaK HU U30BITOK OCHOBAaHUM, HU KOHIICHTPAIIHS

OukapOoHaTa B Ij1a3Me KpOBH, B TOM YHCJI€ U CTAaHJAPTHOTO, HE BCET/1a MOTYT OOBSICHUTh
IIpUpOLy

HapymeHuit KOC y 6onpHoro. Konnenuus Ctroapta mo3BoIsieT BbISBUTh IPUYUHBI MHOTHX

paccrpoiictB KOC u 6osee panioHanbHO TOJOUTH K UX ycTpaHeHuto. COrlacHoO TOMH
KOHIIETILINH,

BCC BOJHBIC pACTBOPLI B OPraHU3MC YCIIOBCKA IMPEACTABIIAOT co0oif HEHCTOIAEMBIM UCTOYHHUK

H+. B atux pactBopax H+ onpenensiercs nuccoruanueid Boasl Ha H+ u OH- nonsl. JlaHHBIN



IPOIECC MPOUCXOJUT B COOTBETCTBUH € 3aKOHAMU (U3NYECKON XUMUHU:
AJIEKTPOHEUTPATILHOCTBIO

(cymMMa BceX MOJIOKUTEIBHO 3apsSKEHHBIX HOHOB paBHA CYMME OTPHUIATENIbHO 3apsKEHHBIX
HMOHOB) M COXpaHEHUIO Macc (KOJIMYECTBO BEIIECTBA B JAHHOM PAaCTBOPE OCTAETCS IOCTOSTHHBIM,
€CIIM OHO He J100aBISIeTCsl MIIM MPOU3BOJUTCS, HE YIAISETCS WM Pa3pyIliaeTcs).

B HopMme B mma3me cymiecTByeT paBHoBecue Mexay karnonamu (Na+, K+, Cat++, Mg++) u

aanonamu (Cl -, HCO3-, 6enku, ocraTounbie aHuoHbI). OHO paBHO 153 MMOIB/T 1
MIPEJICTABICHO

B nuarpamme ['amoua. [Ipu ucromennn OukapOOHATHBIX Oy(PEpHBIX OCHOBAHUM UX MECTO
3aHUMAIOT OPTaHUYECKHE KUCIIOTHI, B PE3YyJIbTAaTE YETO CO37aeTCsI HECOOTBETCTBUE MEKIY

koHeHTpanueit Na+ u cymmoit HCO3- u Cl-. [TosiBisieTcst Tak Ha3bIBaeMblil aHHOHHBIN
UHTEPBaJ

(AN). B nopme oH coctamsier 12.4 MMOIb/1I.
CymHocts noaxona CTroapTa 3aKII04aeTCs B TOM, YTO B TJIa3Me BETMYNHA KOHIICHTPAITUH

noHOB Boziopoaa (popmuposanne KOC) 3aBucur ot 3-x nepeMeHHbIX BennynH: a) PCU -
pa3HULBL

KOHIEHTPaX CUIbHBIX HOHOB (Mexcny cymmoit konuentpanuu Na+, K+, Cat++, Mg++ ¢ ogHoi
ctoponsl, u Cl- + nakrat, ¢ apyroii); 6) PaCO2; B) AoOur — o011eil KOHIIEHTpaluu
HeauccouupoBaHHbIX (AH+). 1 nuccounnpoBaHHbIX (A-) c1a0bIX KHCIIOT.

Conepxanne H+ u HCO3- mensiercs auib pU U3MEHEHUH OJHOTO U3 ATHX TPEX

nokazareneil. [Toaromy 1uig Toro yToOBl y3HaTh, Kak OopraHusM peryiaupyet pH, Heo6xoaumo
MPEJICTaBIISITh, YeM 00YCIOBIIEH UX CBHT.

Hanpumep, y 601bHOTO CO CTEHO30M MPUBPATHUKA BCIEACTBHE MOTEPH C JKETYJOUHBIM
coaepxuMbIM coJisiHo kucioTel (HC1) pa3BuBaeTcs runoxiopeMudeckuii METabOTuYECKU
aJIKaj03 WHOT/IA C BEIPAKEHHON KIIMHUYECKON cuMiitomaTukon. ¥YBenudenue PCU npoucxonur
BCJIE/ICTBHE TIOTEPH TaKOTo CHIbHOTO aHuoHa Kak Cl-, 6e3 3HaunMOii MoTepy CHIIBHOTO KaTHOHA.
Korna non Bogopona tepsiercs kak Boga (HOH), a ne xak HCl-, usmenenuii B PCU ne Oyner, u
Mo3TOMY He u3MeHuThest H+ . [ Koppekuuu ankano3a npeArnoyTUTENLHO BBEACHUE
XJIOPUCTO-BOJOPOIHOM KUCIIOTHI B pacTBope. Ha done ankanosa 60ibI0e KOIMYECTBO Kalus

NEPEXOAUT B KIICTKH, OCTABJIAA 3HAUYUTCIIbHYIO 4aCTh Cl- B mna3zme KpOBH, YTO IIPUBOJUT K



3HauuTenbHoMy cHuxkenuto PCU. PactBop Punrep-nakrara 6onee ¢pusnonoruuet, uem 0,9%
NacCl, tak kak PCH ux cooTBeTcTBeHHO paBHBI 28 1 0 MIKB/JI.

2. METOJJUKA 3ABOPA KPOBU [JIs1 UCCJIEJOBAHHMA KOC U
XAPAKTEPU3YIOIIUE EI'O ITOKA3ATEJIN

KpoBb noimkHa 3a0MpaThCs U3 apTEPHUH MPH OLIEHKE Ta3000MEHA B JIETKUX U

JOTIOTHUTEIILHO U3 BEHHI - B ClIy4ae HaJM4us HapyUIeHHs TPaHCIOPTa ra30B KPOBBIO U (MJIH)

TKaHeBOro razoodmena. Mrna u mmpun a1t 3a6opa KPOBH JOJIPKHBI OBITh T'CIIapUHU3UPOBAHBI,
HE

JIOJDKHO OBITh KOHTaKTa KPOBH € BO3yXOM. KpOBB JJOJKHBI UCCIIEIOBATh CPasy JKe MOCIe
3abopa.

Ecnu 3T0 HEeBO3MOKHO, OHA JOJDKHA TIOMEUIATHCS B JIASHYIO BOJY U HCCIIE0BATh €€ HY)KHO HE
noszxe, yem uepe3 30 MUH.

s onenkn KOC warre Bcero UCTIONB3YIOT CIEAYIONINE TOKa3aTeIH:

pH - 310 00paTHBI AecATUYHBIN J0rapu(m KOHIEHTPALUN BOJOPOJHBIX HOHOB. DTOT
HoKa3aresb U3MEHseTCs IPU HAIMYMU JeKoMIeHcupoBaHHbIX HapyleHuit KOC u moxer

CBHUACTCIILCTBOBATH TOJIBKO O CABHUI'aX B CTOPOHY alla03a UJIK ajIKaj1io3a. B HOpMC pHa
HaxoauTCsa

B mipenenax 7,35-7,45; pHv - 7,32-7,42; pH BHyTpuKiIeTouHbId = 6,8-7,0. 'panuiisl koeOaHmit
pHa, coBMecTumbIe ¢ xu3HbIO - 6,8-8,0.

BEecf — u306bITOK Min JeUITIT OCHOBaHMUIA, T.€. pacyeTHoe KonuyecTBo MMosib HCO3-,
KOTOpO€ He0OXOIMMO BBECTH B KK/l JTUTP BHEKIETOYHON dKHUJIKOCTH WM BHITECHUTD U3 HEE
kucioToit s Hopmanuzauu KOC. 3tot komnoneHT KOC cBUAETENBCTBYET O HEIBIXATEIIbHBIX
HapyueHusx KOC uinu 0 KoMIeHCaTOPHBIX U3MEHEHUSX €r0 TIPH JIBIXaTEeIIbHBIX PACCTPOUCTBAX.
B nopme BEecf =+ 2,3 MM/n1. [Ipenens! konebanuii, COBMECTUMBIE C )KH3HBIO, = 1 5SMM/1.
PaCO2 (PvCO2) - npixatenbhblii komnoHeHT KOC, cCBUAECTETBCTBYET O IbIXaTENbHBIX
Hapymeaussx KOC uinmu 0 KOMIEHCATOPHBIX U3MEHEHHSIX ATOTO TTOKA3aTeNsl MPU HEJIbIXaTeIbHBIX
pacctpoiicTBax. B HOpMme 3TOT moKa3aTesb B apTepUAIbHON KPOBU COCTABISET 35-45 MM pT. CT.
(4,7-6,0 xITa), mpu COBMECTHMBIX C )H3HBIO Kojebanusmu ot 10 g0 150 mm pr. cr. (1,3 - 20,3

klla). Ymenbmenne PaCO2 menee 35 MM pT. CT. CBUJETENBCTBYET O TUIIOKAITHUM BCIIEACTBHE



TUINEPBEHTUISINH, KOTOpasi IPUBOIUT K JIbIXaTEIbHOMY ajKaio3y.

VYeenuuenne PaCO?2 Broimie 45 MM PT. CT. HAOIIOJAETCS TTPU TUITIOBEHTHIIALIMH, THTIEPKAITHUS
MPUBOJUT K JBIXaTEIHLHOMY allUI03y.

BB — xonueHTpanus ocHoBaHHiA BceX Oy(epHbIX cucteM KpoBH (B Hopme — 40-60 MM/).

SB — cranmapTHbIii OnKapOOHAT — KOHIIEHTPALMS AaHHOHA THAPOKapOOHaTa B IIa3Me KPOBU
npu 100% HachlleHHH reMOorIoOnHa JaHHOU TPOOBI KPOBH KUCIIOPOAOM, TeMiieparype ee 380C
u Hanpspkenun CO2 B Held 40 Mum pT. cT. (5.32 kPa). DToT mokazaTenb Mmo3BoJIsIeT
muddepeHIMpPOBaTh IbIXaTeNIbHBIE U HEJbIXaTelbHbIe paccTpoiicTBa. OH B HOpMe paBeH 20-27
(cpenn. 24) MM/

AB — uctunaHbIe OuKapOoHaThI, conepkanue HCO3- B mna3zme kposu (19-23 mM/i).

TCO2 — oburas yrnekucnora kposu (10,5-13,0 mM/n).

B nacrosiee Bpems, ucxozs u3 konnenuuu KOC CtroapTa u umesi COBpeMeHHbIe
ra3zoaHajiu3aTopsbl, Juis 00Jjiee TOYHOIO ONpeeSIEHUs] IPUYUHBI U TaTOr€He3a HapyIeHU I

1[EJIECO00Pa3HO HAPSTY C KIMHUYECKUMHU JTAHHBIMU ONPEeNsaTh cTeneHs u3Menenus: PCU,
PaCO2

1 AoOrm.

PCH y 3n0poBbix mrozeit coctapiseT 40-42 MMOJIB/T U €€ MOXKHO y3HATh [IPU YIIPOLIEHHOM
pacuere: PCU= Na+ - Cl- . CHmxenue 10 30 MMOITB/JT CBUACTEIBCTBYET O Pa3BUTHH
HEZbIXaTeJIbHOTO aln/03a, a yBeauueHue 6osuee 50 MMOIIb/J1 — O HEABIXATEILHOM CABUTE B
cropony ankanosa. CymectByeT ctporas koppensuus mexay PCU u BE B kpoBu nanuenTos
OPUT.

KoHueHTpaius 1uccoMMpPOBaHHBIX CAa0bIX KUCIOT (A-), IPEICTaBIEHHBIX B II1a3Me

KpoBH ee Oenkamu U pocdaramu, Mensiercs ¢ usmenenuem PCU, PCO2 u AoG.

3. HAPYIIEHUA KOC, UX [TPOOMJIAKTUKA N KOPPEKIUA

Pasznuyarot nBa Buna Hapymenuit KOC (tabi.1): HenpIxarenbHbIe (alld103 WK aJIKaJI03 —
NaTOJIOTUYECKOE COCTOSTHUE MTPU KOTOPOM MEPBUYHO YBEIMUUBACTCS JEPUIUT UIN U30BITOK
OCHOBaHMH, YTO MPUBOAUT K U3MeHeHuto nokasarens BEecf u pH B cropony aunaemun uim
JIKaJIEMHUH) U JIbIXaTeNbHbIC (U103 UM aIKaJI03 ¢ MEPBUYHBIM YBEJIMYCHUEM WU CHUKEHUEM

PaCO2). [Ipu auarnoctuke Hapymeruii KOC Heo0X0IMMO OIIEHUBAThH CTEMEHb TSHKECTH



pacCcTpONCTB U KOMIIEHCATOPHBIX U3MEHEHUH.

MoryT 0bITh O0Jiee cioxxubie HapyiieHuss KOC: ogHoHanpaBieHHbIC (IpIXaTSIbHBINA U
HebIXaTeIbHBINA allU03 UJIN aJIKajo3) U pPa3HOHAIIPaBJICHHbIE, IPOTUBOIOIOKHBIE
(mBpIXaTeTbHBIA alMA03 U HEJbIXaTeIbHBIN alKallo3, IbIXaTeIbHbBIN aJKalo3 U HeAbIXaTCIbHBIN
anua03). B ux nuarHocTrke BaKHOE 3HaYEHUE UMEIOT 3HAHWE aHAMHE3a U CYITHOCTH
MaTOJIOTUYECKOro Mpoliecca, KIMHUKA 3a0051eBaHus B conoctaBieHnu ¢ JanabiMu KOC,
BOJIHORJIEKTPOJIMTHOTO OOMEHA U MOKa3aTeNIIMU ra3000MeHa.

[Tpodunaktuka Hapymennit KOC Bo BpeMs aHECTE3UH U MHTEHCUBHOW Tepariu
OCYIIECCTBIISICTCS TIOICPKAHUEM aJIEeKBAaTHOTO KpoBooOpareHus (00Iero 1 MUKPOIUPKYJISIIHHN )
Y BEHTWISALIUU JIETKUX B pexkume HopMmoBeHTHsiuu (FetCO2 = 4,9 — 6,4 06%), obecnieueHrem

nocratouHoit okcureHauu (Sa02 = 94-100 06%), npeaynpexaeHuEM HapyIIeHUH
MeTabonu3ma.

WuTtencuBHas Tepanus 6onbHbIX ¢ HapymenueM KOC nomkHa, mpex/e Beero,
peycMaTpuBaTh ycTpaHeHHe (QYHKIMOHAIBHBIX U METa0OINYECKUX PACCTPOMCTB KaK
IPOSIBJIICHUI OCHOBHOTO 3a00JI€BaHMUs, YCTPAaHEHHE KPUTUYECKOTO cocTosiHu. [Ipu oTcyTcTBUM
s dexTa 1 THKENBIX HapyIeHHUsX, mpoBoanTcs koppekius KOC.

A1u103 HelbIXaTeabHbIN MOXKET ObITh META0OIMUECKUM, BBIICITUTEIbHBIM U 3K30T€HHBIM.

On xapakrepusyercsi cHmkenneM HCO3- u Bo3pactanuem nedurura ocHoBanuii (Becf > - 2,3

MM/1). JlaHHBIN BU alli103a MOKET OBITH BCJIEACTBUE: 1) BRITECHEHUS (TUTPALIIH)
OoukapOoHaTa

Pa3IUYHBIMU YHIOTEHHBIMH OPTAHMYECKUMHU KUCIIOTaMH, HAlIPUMEpP, KETOKUCIOTaMHU TIPU
nrabeTe, aKOroJIn3Me WIH TOJIOJJaHUHU, MOJIOYHOW KUCJIOTOM MPU TUTIOKCUU; 2) YMEHBIIICHUS
HCO3- B opranusme (auapesi, PUCTYIbI KUIIIEUHUKA U )KETYHOTO MYy3bIPs, SI3BEHHBIN KOJUT,
XpOHUYECKasl MOYeYHasi HeJIOCTATOYHOCTh, IIPUEM COJISTHOM KHCIIOTHI M XJIOPH/Ia aMMOHHS ), UTO
MPUBOJUT K YMEHBIIEHUIO KATHOHOAHHOHHOTO rpaaueHTa (Na+ + K +)  (Cl- + HCO3-) k
ypoBHIO MeHee 12 MM/

(8 HOpME = 20); 3) MOCTYIJICHUS HENETYYUX KUCIIBIX BEIIECTB (OTpaBiIeHNE YK30T€HHBIMU
KHCIIOTaMU: CaJUuIUIaTaMi, METAHOJIOM, STUJICHTJIUKOJIEM).

HpI/I PAa3BUTHUU HEABIXATCIBHOTO alli/103a BKIIOYAOTCA KOMIICHCATOPHBIC MCXaHU3MBI.



CunpHas KUCI0Ta MpU PEeaKIUK ¢ OMKapOOHATOM MEPEXOJUT B c1abyI0 yrOJNbHYIO KUCIIOTY.
VYroapHas KucioTa Bo30yK1aeT IbIXaTelbHbIN IIEHTP U MPOAYKTHI €€ JUCCOLUAIIUU BBIBOJSTCS
nerkumu (CO2) u moukamu (H20O). [1pu oTCyTCTBHM MATOJOTHU CO CTOPOHBI IIOYEK 00IIIast
skckpenuss H+ u cunres HCO3- moryt yBennuutses B 10 pas.

[To MHEHHIO MHOTHX HCCIIEIOBATEIEH, P META0OIMYECKOM alu03€ 0053aTeIbHO

MMeEETCsl aHHOHHOE HECOOTBETCTBUE, BOSHUKACT AHHOHHBIA MHTEPBAJ MKy KOHIIEHTpaluen
katroHa Na+ u cymmon annoHoB Cl-, HCO3-. Ero MoxxHO onpenenuTs 1Mo ¢popmysie:

AU = Na+mi — (Cl-ur + HCO3-).

B HOopMme AU (armoHHBIM nHTEpBa) paBeH 12+4 MM/n. [Ipu HenpxaTenbHOM anuaose (3a
UCKJTFOUEHHEM COJITHOKHCIIOTr0) AW yBeTrmuuBaeTcs BCIEICTBHE UCTIONB30BaHUS Oy epHBIX
CUCTEM KpPOBU JJIs1 HEUTpaIu3aluu KUCIBIX TPOTYKTOB.

[Tpu HeapIXaTENILHOM allU03€ PA3BUBAIOTCS CIIEAYIONINE TAaTO()U3HOIOTHIECKHE

peakuuu: yBeJIIMYSHHE coiepkanust H+ B KJIeTKax ¥ pa3BUTHE BHYTPUKIETOYHOTO allK103a,
KOMIIEHCATOPHOW THIIEPBEHTUIISLINY, TIOBbIIIEHHOE yaaneHue H+ noukamu (npu pH < 7,25

peakuys MOYM CTAaHOBUTCS KUCJION ), yacTasi pBoTa (yaaneHue H+ ¢ xenynouHbiM
COJIEPKUMBIM),

CMeIlleHre KPUBOU TUCCOLMAIMY OKCUTEMOTII00MHA BIPABO C 00JIETYeHNEM OTJa4l TKaHIM
KHCTIOpO/1a, KaTaboIM3M U pacmiajl KIETOK, BbIXoJ K+ U3 KIIeTOK U MOBBIIIEHUE €TO B KPOBH,
aKTHBAIMs CUMITATO-aAPEHATIOBOM CHCTEMBI U BHIOPOC KATEXOJIAMHHOB C IMOCIEAYIOIINM
HapylIeHueM (PYHKIIUU CEPIeUHO-COCYAUCTON CUCTEMBI.

Krnanuecku HebpIXaTeNbHBIN alli103 MOXKET MPOSBISATHCS HAPYIICHHEM TeMOIMHAMUKHN

Y MUKPOLUPKYJISIIIUY, YYAIlICHUEM JIbIXaHUsl, TUIIEPTEPMUEH, OJIMTYpUEH WU aHypHUEH,
aguHaMUEH.

JnarHocTUKy HEbIXaTeIbHOTO allki/103a OCYIIECTBIISIOT HA OCHOBAHWUU JAHHBIX aHAMHE3a,

KJIIMHUYECKOU KapTUHBI U J1abopartopHbix uccienoanniit KOC (BE <-2.,5; AB <19, BB <40,
SB

<20, pH < 7,35). YUame Bcero pa3BuBaeTCsi METAOOJIUUYECKHI alli103 BCJICICTBUE HAKOTUICHUSI B

OpTraHnu3Me NPOAYKTOB oOmeHa. Paznuuaior IIpH 3TOM JIAKTAT allu103 2-X THIOB: TUIIa A



(kaccu4ecKuii) y OOJIBbHBIX C MIOHKEHHOHN niepdy3uel TKaHEeH 1 BBIPAKEHHON TUTTOKCUEH U
TUIIa

B, y G0JIbHBIX ¢ BBIpQ)KEHHBIMU METa0O0JINYECKUMHU HApYyILIEHUsIMU (CaxapHbIil nuader,
nH(pEKIHOHHbIe 00JIE3HU, T0YEYHO-TIEYCHOYHAsI HEJOCTATOUYHOCTb U IP.) U HEKOTOPBIX
OTpaBIICHUSX (CaTMLIMIATAMU, STHIICHTIIMKOJIEM, METaHOJIOM, aHTU(PU30M H Jp.).

JlakTar — cCuIIbHBIN HOH, IPU HOPMAJILHOM pH OH ITOJTHOCTBIO AUCCOLIMMPOBAH, TaK KaK
OpraHu3M OBICTPO €T0 MPOAYLUPYET U MOrouaeT. Y OONbHbBIX, HAXOSAIUXCSA B KPUTUIECKOM
COCTOSIHMH, YPOBEHb THIIEpIATATEMUU 3HAUYNUTEIBHO BBIIIE, YEM YPOBEHb allU103a.

Jlaktrat MoxeT ObITh TIOBBIIICH (OoJee 2-4 MM/), a H+ Het. D10 00BsSICHIETCS TEM,

YTO MPU MHTEHCUBHOM TEPAIUH K IJ1a3Me T00aBISIETCs HE MOJIOYHAS KUCIIOTA, & COJIb CHIIBHOM
KHUCJIOTBI: CUJIbHBIM KaTHOH Na+ BMECTe ¢ CHIIbHBIM JIAKTaTHBIM aHHOHOM. JIakTat notpebisiercs
0] BIUSHUEM KJIETOYHOTO MeTa0oNu3Ma U ocTaroluiicss moH HaTpus nossiaer PCU. IIpu
HOPMaJIbHOM CUCTEMHOM MeTabo0su3Me CyTOUHBINH 000poT naktara paBeH 1500-4500 MMob.
Bropoii mexanusm koppekuuu PCU un Hopmanuzauuu pH nipu runepiaakrareMuu — 3TO

NEpEeMCIICHUC CUJIBHOI'O aHMOHA Cl- u3 mia3mel KpPOBH B KJICTKH. OCHOBHBIM UCTOYHHKOM
JJaKkTaTra

SIBIISTIOTCSI JIETKHE, OCOOCHHO TPH OCTPOM JIETOYHOM moBpexaeHuu. [1o muennro N.P. Day u
COABT.

(1996), runepnakrareMust MPU CETICUCE BOZHUKAET CKOPEE BCIICICTBUE MOBBIIEHHOTO
a’poOHOTO

MeTaboM3Ma, 4eM TKaHEBOW TMIIOKCHH WJIM YTHETEHUST aKTUBHOCTH IMUPYBATICTUIPOTCHA3HI.
[Tpu muarHocTHKeE aru103a BXXHO ONPEACTUTh IPUYNHY, CTETIEHb TSKECTH MEPBUYHBIX
HapYIICHUI U KOMIIEHCATOPHBIX n3MeHeHnl. KonmnyecTBeHHOE npeobiananne 1 poBhIX
3HAUEHUH MEPBUYHBIX HAPYIICHUHN HAJl KOMIIEHCATOPHBIMU U3MEHEHHUSIMH TI03BOJISET MPABHIILHO
ouennts KOC.

WuTeHcuBHas Tepanusi O0JBHBIX ¢ HEABIXaTeIbHBIM aIllI030M JI0JDKHA TPeyCMaTPUBATh
MaTOTEHETHYECKOE JIeYeHHE OOBLHOT0, YCTPaHEHHE MPUYHHBI, BHI3BABIICH Pa3BUTHUE allM103a
(TIpu yCTIENTHOM JICUEHUH OPraHUYeCKUE KUCIOTHI TOCTENIEHHO META00IH3UPYIOTCS U (UITH)
OKCKPETUPYIOTCS, alliJI03 UCUE3aeT).

Ecnu nprunHy He yaeTcsl yCTPaHNUTb, TSKEIbIM alli103 HYKHO KOPPUTHUPOBATh



BBeJIeHHEM ocHoBaHwUii: 4,2% unu 8,4 % pactBopa HaTpus rugpokapoonata (B 1 mi pacteopa 1
MM ocHoBaHwuil), unu gakrata Hatpus (B 1 mi 11 % pactBopa 1 MM ocHoBanuit), unu 3,6%
pactBopa Tpucamuna, THAM (B 1 mu 3,6% pactBopa coaepxurcs 0,3 MM ocHoBanwmii). Pacuer
JI03b1 OCHOBAHUSI IIPOU3BOAT 110 hopmyie:

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

rae: JABC - nedunut 6ydepHbix cucreM, MM OCHOBaHUIA;

F — 00beM BHEKIIETOUHOM KUAKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pazauia Mmexxay HCTHHHBIM U HOpMaJIbHBIM 3HaueHneM BE.

He cnenyer neduuut ocHOBaHUI KOPPUTHPOBATH MOJHOCTHIO. Eciu mpuynHa anunosa
oIpeziesieHa U MOXKET ObITh KOHTPOJIMPYEMA, TO BO BBEJEHUH OCHOBAHUN HEPEIKO HET
HEO0OXOIMMOCTH.

Cpok rogHOCTH HAaTpHs TUapoKapOoHaTa - 1-3 cyTok, a mpu 1006aBlIeHUH cTabuiIn3aTopa

(0,3 mut Tpuiiona b na 1 Mt rugpokapOonaTa) on yBenuuuBaetcs a0 30 cyt. Hatpuii
rupokapOoHat aercTByeT ObicTpo. [IpH ero NpuMEeHEeHNH CleNyeT yYUTHIBATh YBEINICHNE
obpazoBanust CO2 1 He0OXOAMMOCTh TOCTATOYHON BEHTUIISIUY JIETKUX, & TAK)KE BO3MOXXHOCTh
Pa3BUTHUS THUIIEPOCMOJISIIBHOTO COCTOSIHHSL C MTOCIEAYIOIUM Pa3BUTHEM CEPACYHOCOCY TUCTON
HEJ0CTaTOYHOCTH.

[Tpu ncrosnb30BaHNM JTaKTaTa HaTpHs (JaKTacoja) MPOUCXOIUT €ro METa0OIU3M B IIEUEHU

¢ 00pa3oBaHMEM IIMKOT'€Ha, T03TOMY MPH HApYIIEHUSAX (QYHKLIUU I€YEHN OH IPOTUBOIIOKA3aH.
Kpome Toro, BO3HMKAET JaKTalUAEMHUs, YTO OTPAHUUYUBAET €r0 IPUMEHEHNE ITPU TKAaHEBOU
TUIIOKCHH.

TpucaMuH OKa3bIBacT BHIPAKEHHOE TNYPETUYECKOE AEWCTBHE, BBIIEIAETCS OYKAMHU.
Hcnonp30BaTh €ro MOYKHO TOJIBKO ITPU COXPaHHOU UX (DYHKIIUH.

AJnKano3 HeapIXaTellbHbIM BO3HUKAET MpH noBbimeHnu cootTHomenuss HCO3-/PaCO2 3a

cuet yBenmuueHns HCO3-. On MosxeT ObITh BeiieAcTBHE: 1) H30BITOYHOTO BBEACHHS Oy (hepHbIX
OCHOBaHUH WM TIEPETUBAHUS OOJIBIIIOTO KOIWYECTBA IUTPATHON KPOBHU (IIUTPAT B MIEUECHU
MpeBpalIaeTcs B HATPUs JIAKTAT); 2) MOBBIIIEHUsT 00pa30BaHusl OMKapOOHATOB B MOYKAX U

KEITYJOYHO-KHIICYHOM TPAKTEC UJIM OTHOCUTEIIBHOTO IMOBBIIICHUA UX COACPKAHUA ITPU 0O0JIBIINX



notepsix H+ u xnopuaoB (HeykpoTuMmas pBoTa, nuapes); 3) aehunnura Kaius mpu 00JIbII0N
noTepu

€ro UM OrpaHMYEHHOT'0 NOCTYIUICHHS €ro; 4) IIUTENbHOT0 U OECKOHTPOJIBHOIO BBEACHUS
JUYPETUKOB, IPUBOIALLEIO K YCUIEHHOMY BBIBEICHHUIO U3 OPraHU3Ma Kajlus U XJIOPUIOB.
[Tpu ankano3e HeAbIXaTeIbHOM BO3HHKAIOT CIIEAYIONINE MAaTO()U3NOIOTHIECKIE

M3MEHEHUs: 1) BbIXOA Kallus U3 KJIETOK U MOCTyIUIeHHe B Hux H+ ¢ mocneayoomum pa3BuTueM
BHYTPUKJIETOYHOTO alli103a; 2) YBEIUUMBAETCS BbIJACICHUS KaJausl I0YKaMU, pa3BUTHE

TUIOKAJIMEMUU C MOCJIEAYIOIIUM HapylIIeHHEeM pPUTMa cepla; 3) TUIMOBEHTUIISIMS; 4)
CMeIlleHne

KPUBOM JTUCCOITMAIIMY BJICBO C 3aTPYJHEHHUEM OTAa4d KHCJIOPOJia TKaHIM; 5) pa3BUTHE
napajoKCcaJbHOW alluTypUH.
Knunnuecku anu03 HeibIXaTeabHbIA MPOABISETCA TUIIOBOJIEMUEN, TUTTOKAIMEMUEH,

HOHHypHeﬁ, MI)IIHG‘IHOI71 CJIa6OCTI)IO, HNHOI'1Ia BOBHUKAKOT CYI[OpOFI/I BCJICACTBUC CBsS3bBIBAHUSA
Ca2+

Oenkamu.

JInarHoCcTUKY HEJbIXaTeIbHOTO aKaja03a OCYIIECTBISIOT HA OCHOBAHUU JaHHBIX

aHamMHe3a, KJIMHUYECKOI KapTUHBI U JabopatopHbix uccienoanuii (BE > +3,0 MM/n, HCO3- >
25 MM/n. PaCO2 > 46 mm pt. cT. pH > 7.46), BOZHOAIEKTPOIUTHOTO OajaHca (TUITOKATUEMUs,
TUTIOXJIOPEMHSI ).

WuTeHcuBHas Tepanusi OOJBHBIX C HEABIXaTEIbHBIM aJIKaI030M JIOJKHA

npelycMaTpuBaTh: 1) maToreHeTUYecKoe JeueHrne O0JIbLHOr0, yCTpaHEeHHE IPUYHMHBI, BhI3BaBIIICH
pa3BUTHE AJIKaN03a; 2) yCTpaHeHHEe HAapYIICHUH TeMOJUHAMUKY; 3) KOPPEKIIHIO THIIOKATHEMUH,

TUIONOXJIOPEMHH; 4) KOPPEKIMIO TSKEJIOro JEKOMIEHCUPOBAHHOTO aJIKao3a ¢
HCIIOJIb30BaHUEM

cosstHOU KUCIOTHI (0,05-0,1 N pacTBOp BBOJST B LIEHTPaAIbHBIE BEHBI C MAKCUMAIBLHOM
CKOPOCTBIO

BBeaenus 0,25 MM umu 2,5 Mot - 0,1 N pacTBop / KT Macchl Tena B 4, HO He 6osee 100 MM B
CYTKH)

uu 100-150 mut 0,9% pacTBopa xopuaa aMmMoHuS (B CYTKH BBOAUTH He Oomee 250-300 MM H+

). MoxHo Taxoke npuMeHuTh auakap0 (0,250,5 r yepe3 poT), KOTOPBI CIOCOOCTBYET 3a/1€piKKe



CO2 B kpoBu. [[7151 pacuera uCmoyib3yIOT CleAyONyIo hopmyy:

M xoppurupyromiero pactBopa = F * macca tena (kr) * ABEecf.

A1mo3 apIxaTesnbHbIi BOZHUKAET npu Bo3pactanuu PaCO2 BciiencTBrue HApyIEHHOU
aTbBEOJIIPHON BeHTIIIAIMK. OH BBI3BIBAET KOMIICHCATOPHOE IMOBHIINICHNE BHIPAOOTKH HATPHS
OukapOoHaTa B 3pUTPOLIMTAX U KIETKAX MOYEYHBIX KaHAJIBIIEB, yCUIIMBAaeTCs BoieaeHue H+ u

XJIOPUIOB TIOYKAMH, KPHBAsI JUCCOIMAIIUN CMEIIASTCsI BIIPABO C 0OJETYCHUEM OTAa4uH
KHCIIOpo/ia

TKaHSIM.
Knunuuecku bIXaTenbHbIN alu103 TPOSBISETCS CHUKEHUEM 00beMa BEeHTUIISIHH,
HapyLIeHUEM PUTMA JbIXaHUs, YBEIMUEHUEM YIApHOTr0 00beMa cep/ilia, pacuIMpeHueM
nepuepuIecKux COCyI0B, CHIYKEHHEM OOIIEro mepugepuaeckoro COmpoTUBICHUS COCY/ OB,
TUIepeMueil KOKHBIX TOKPOBOB M CIU3UCTHIX 000JI0UEK, YUalICHHEM IYJIbCa, TOBBIIICHHUEM WUITH
0e3 n3Menenuit AJl, MOBbIIIEHHEM BHYTPUYEPEITHOTO JTABICHHUS.

JInarHocTUKy bIXaTeIbHOTIO alli103a OCYILECTBIISIOT HA OCHOBAHUU JJAHHBIX aHAMHE3a,

KJIMHUYECKON KapTHHbI U JabopaTtopHbix uccienoBanuii (PaCO2 > 46 mm pr. ct., pH <7, 35,
BE

KOMITIEHCATOPHO MOXKET CHIDKAThC HIDKE -2,3 MM/1).

WuTeHcuBHAas Tepanus OOJNBbHBIX C AbIXaTEeIbHBIM allU030M IIPEyCMaTpUBAET
NaTOreHeTHYECKOe JIedeHHe O0JIbHOT0, yCTpaHEHHe IPUYHMHBI, BbI3BABIIECH pa3BUTHE allU103a U
peCIupaToOpHyIO MOIAECPKKY HEI(PHEKTHUBHOTO COOCTBEHHOTO JIBIXaHMUS.

AJnKano3 JIpIXaTesNbHbIN (TMIOKAIHUYECKNU) BO3HUKAET npu cHkeHnu PaCO2

BCJIE/ICTBHE TUIIEPBEHTWIISILIMY CIOHTAHHOM (TpaBMa, FeMOpparuiyeckuil ok, Bo30yKJIeHue,

UCTEpUsl, THIIEPTEPMUSL, AUIHIIE(PATEHO-KAaTaOOINIECKUI CHHIPOM, TIPH CTpaxe O0JIBHOTO,
60mn)

u uckycctBeHHoM (BJI B pexumMe runepBeHTUISIIAN ).

[Ipu ankanose AbpIxaTeIbHOM KOMIIEHCATOPHO YMEHBILIAETCS JUCCOIHAIUs
OKCHUTEMOTIIOOMHA, BO3PACTAET BHIJCIICHUE MTOYKAMH H30BITOYHOTO KOJIMUECTBAa OMKapOoHaTa,
cHIKaeTcst peabcopoums u oopazoBanne HCO3- B sputponuTax v B KJIETKaX MOYCHHBIX

KaHaJIbIICB.



['unokarHus BbI3bIBa€T Ba30KOHCTPUKIUIO Nepr(epruueckux coCcy10B, COCYI0B MO3ra 1

YMCEHBIICHHUE MO3TOBOT'O KPOBOTOKA, CMCIHICHUEM KpHBOﬁ JUCccomranumn OKCHUIeMOTJIO0MHA
BJICBO

C YXYJILICHUEM OTAa4M KUCIOPO/Ia TKAHSIM, CHUYKAET BHYTPUUEPEITHOE 1aBJICHNE, YMEHbBIIIAET
MOK # BBI3BIBaE€T THIIOTEH3HIO.

WuTeHcuBHAs Tepanusi OOJBHBIX C ABIXATEIbHBIM aJTKAI030M IIPEyCMaTPUBACT
MATOTEHETHYECKOE JICYCHHE OOJLHOTO, YCTPaHEHUE PUYHHBI, BBI3BABIICH Pa3BUTHE AJIKAI03a U
PECIUPATOPHYIO KOPPEKILIMIO TUTIEPBEHTUIISLIMHI

(nepeBon 6ompHOTO TIpU IBJI B peskriM HOPMOBEHTHUIISLINHN ).
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