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Kannomerpusi - 3170 u3MepeHue u HUPPOBOE OTOOpaKEHHE KOHUEHTpAIMU WU
MapUUaJIbHOIO JABJICHHS YIVIEKHUCIIOTO ra3a BO BIBIXaEMOM M BBIIBIXAEMOM ra3e
BO BpEMsI IbIXaTEIbHOTO LUK ALUEHTA.

Kannorpadguss — 310 rpaduyeckoe oTroOpax€HUE 3TUX XK€ IMOKa3aTenell B BUIE
KpUBOH. OTWM JBa METO/AA HE OSKBUBAJICHTHBI JpPYr JIPyry, XOTS €cCiH
KarnHorpaduueckas KpuBasi IpOKJIMOpoBaHa, TO KanmHorpadus BKIOYaeT B cels
KarHOMETPHUIO.

KannomMeTpusi 10BOJbHO OrpaHMYEHAa B CBOMX BO3MOXHOCTSX U MO3BOJISIET JIUIIb
OLICHUTHh AJIbBEOJSIPHYIO BEHTWISILIUIO U OOHAPYXHUTh HalMyue OOpaTHOro
ra3oToka B JIbIXaTeJIbHOM  KOHType (IIOBTOPHOE  HCIIOJIb30BaHUE  YKe
oTpaboTaHHOM Tra30Boil cmecu). Kamnorpaduss B CBOIO odepeab HE TOJIBKO
o0nazaeT BBIIICYKA3aHHBIMH BO3MOXKHOCTSIMU, HO TaK)Xe€ MO3BOJIET OLIEHUTHh U
MOHHUTOPUPOBATH CTENEHb MEPMETHUEHOCTH AHECTE3MOJIOTHYECKON CUCTEMBI U €€
COCIMHEHUE C JBIXaTEeJIbHBIMU MYTSAMHU MAllMEeHTa, paboTy BEHTHJIATOPA, OLIEHUTD
(YHKIMU CepAeUYHO-COCYIUCTON CHCTEMBI, a TaKXKE€ MOHUTOPUPOBATH HEKOTOPHIE
aCIIEKThl AaHECTE3UM, HapyIIEHUs B KOTOPBIX MOTYT IIPUBECTH K CEPbE3HBIM
OCIIO)KHEHMsIM.  Tak  Kak  HapylleHWss B IIEPEYMCIECHHBIX  CUCTEMax
JAMArHOCTUPYIOTCS IPU MOMOIIM KamHOrpaduu ITOBOJBHO OBICTPO, TO CaM METOJ
CIIY’KUT CHCTEMOM paHHEro OIOBEIIECHHs B aHECTe3MH. B panbHeWmeM pasroBop
OyZAeT UATH O TEOPETUYECKUX U MPAKTUUECKHUX acleKTaxX KarnHorpaguu.

du3nvecKkre 0CHOBbI KanmHorpaguu

Kamnorpad coctout u3 cuctemsl 3a60pa ra3a ajis aHaIn3a U CaMOro aHeIn3aTopa.
Haubonee mmpoko B HACTOsIIEe BpeMsl MPUMEHSIETCS JIBE€ CUCTEMbI i 3abopa
rasa M JiBa METo/ia €ro aHaju3a.

3a0o0p rasa : yaiie BCEro MPHUMEHSTECS METOAMKa 3ab0opa ra3za HEmOCPEICTBEHHO
U3 AbIXaTEIbHBIX MyTEeH NalueHTa (Kak NpaBuio, 3TO MECTO COCIMHEHUS HAalpMep,
SHIOTpaxealbHOW TPYOKH, C JbIXaTeIbHBIM KOHTYpOM). MeHee pacrnpocTpaHeHa
METO/IMKA, KOTJa CaM JaT4YUK PACIOJIOKEH B HEMOCPEICTBEHHON OIU30CTH K
JBIXaTEIIBHBIM MY TSAM, TO KaK TAKOBOTO «3a00pay» ra3a He MPOUCXOIUT.

YcrpolicTBa, OCHOBAaHHBIE HA ACHMpPALMM ra3a C MOCIECAYIOIIENH €ro JOCTaBKOM K
aHaJIM3aToOpy XOTS M HauOoJiee pacHpoCTpaHEHbl B CUIIY UX OoJblIed TMOKOCTH,
yIoOCTBa B KCIUTyaTaIluy, BCE K€ 00JIalaloT HEeKOTOPhIMU HemocTatkamu. [lapsr
BOJbI MOTYT KOHJEHCHUPOBAThCA B Tra303a00pHOM cuUcTeMe, Hapyiias ee
npoxoauMocTh. [Ipu nonaganuu napoB BOJAbI B aHAJIU3ATOP TOYHOCTh U3MEPEHUI
3HAQUMUTENIbHO HapymaeTca. Tak Kak aHaIU3UpyeMbId Ta3 JOCTaBIsETCS B
aHaJIu3aTop C 3aTpaTod HEKOTOPOro BPEMEHHU, TO CYILIECTBYET HEKOTOPOE



OTCTaBaHUE HM300paKEHMsI HAa HKpaHE OT PEabHO MPOMCXOASIIMX COObITHM. Jlyis
WHIUBUAYAJIbHO MCHOJB3YEMBIX aHAJIU3aTOPOB, MPUMEHSIOIIUXCS Haubosee
IIMPOKO, 3TO OTCTaBAHHE HM3MEPATECS MWUIMCEKYHIAaMU U HE MMEET OOJBIIOro
MpaKTUYECKOro  3HaueHusa. OJIHaKO TNpPU  HUCHOJI30BAHMM  LIEHTPAJIbHO
PacnoioKEHHOTo Mpubopa, 00CIYKUBAIOIIET0 HECKOIBKO ONEPALMOHHBIX, TAaKOE
OTCTaBaHHE MOXET ObITh JAOBOJBHO 3HAYUTENIbHBIM, YTO CBOAUT HAa HET MHOTHE
npeumyiiectsa npuoopa. CKOpoCTh acnUpaldyd raza W3 JAbIXaTeNbHBIX MyTeu
TaK)KE€ UTPAET ONPEACIECHHYIO posib. B HEKOTpbIX Momensax oHa pocturaer 100 —
150 ™Mia/MUH, YTO MOXET OKa3blBaTh BIMSHHE HA, HAIpPUMEP, MUHYTHYIO
BEHTUWJIALINIO peOCHKA.

ANbTEpHATUBOW aCHUPALMOHHBIM CHCTEMaM  SIBJISIOTCS TaK  Ha3bIBaeMble
OPOTOYHBIE CUCTEMBL. B 3TOM ciyyae ceHcOp MpPUCOEAMHSETCS K JIbIXaTeIbHbIM
OyTSM TMalMeHTa MNpU TOMOUIM CIEUHMAIbHOTO ajanTepa M pacrojaraercs B
HENOCPEACTBEHHON Onm3ocT K HUM. OTnagaeTr HEOOXOIUMOCTh B acCHUpAaIUH
ra3oBoi CMecH, TaKk Kak aHalu3 €€ MPOMCXOIuT mpsiMo Ha Mecte. CeHcop
MOJIOTPEBAETCA, YTO MPEAYNpexKAaeT KOHACHCAIIMIO MapoB BOJbI HA HeM. OpHaKo
U 9TO MPUOOPHI UMEIOT OTPHUIATENIbHBIE CTOPOHBI. AANTOP U CEHCOP JOBOJBHO
rpoMo31ku, A00aBusis or 8 g0 20 M K 00beMy MEpPTBOrO MPOCTPAHCTBA, UTO
CO3/1a€T ONpe/IeNIEHHbIE MPOOIEMbl 0COOEHHO B IEINATPUUECKON aHECTE3HOJIOTHN.
Oba ycrpoiicTBa pacnojarailoTcs B HENOCPEICTBEHHONW OJIM30CTH OT JMIA
HalMeHTa, ONUCaHbl Clydal TPaBM BCJEICTBUE JJIMTEIIBHOTO JAaBJIEHUS JaTyMKa
Ha aHaTOMMYECKUE CTPYKTYphl juna. CleayeT OTMETUTb, YTO MOCJIEIHUE MOJEIH
OprOOPOB ITOrO THUIA CHAOKAIOTCS 3HAYUTEIBLHO OOJIETYEHHBIMH CEHCOpaMHU, TaKk
YTO BO3MOXKHO B HEJANEKOM OyJIyllleM MHOTHE M3 3THUX HEJOCTaTKOB OynyT
yCTpaHEHBI.

Mertoapl aHaau3a Ta30BOM CMECH : pa3paboTaHO JTOBOJIBHO OOJIBIIOE KOJIMYECTBO
METOJIUK aHaju3a ra30BOM CMECH ISl ONPEESICHUs] KOHIICHTPAlUU YIJIEKCHIIOTO
raza. B KIMHWYECKOW MpaKTUKE HMCIOJB3YIOTCA JIBa M3 HUX : HHppaKpacHas
CHEeKTpO(OTOMETPHS U MACC-CIIEKTPOMETPHSI.

B cucremax, ucnonp3yrommx HWHGPAKPaACHYIO CHEKTPOPOTOMETPHIO (a4 TaKuUxX
a0CoOMIOTHOE OOJBITMHCTBO) MYyYOK HHGPPAKPACHOTO H3IYYCHHS MPOITYCKAETCS
yepe3 Kamepy € aHajlu3upyeMbIM rasom. [Ipw 3TOM mpOMCXOAMT MOTJIOIIEHUE
YacTU WM3JIYy4YEHUS MOJIEKYJIaMu yrjiekuciaoro raza. CucreMbl IPOU3BOJIUT
CpaBHEHHE CTENICHU MOTJIOMEHUS MHPPAKPACHOTO W3MYyYEHUS B W3MEPUTEIHHOU
KaMmepe ¢ KOHTPOJIbHOU. Pe3ynbrar oTpaxkaercs B rpadudeckoit popme.

Jlpyroii METOAMKON aHaanu3a ra3oBOM CMECH, PUMEHAEMON B KJIMHUKE, SIBIISCTCS
MAaCC-CIIEKTPOMETPHSI, KOTla aHAJIM3UpyeMas razoBas CMECb HOHU3UPYETCS IIyTEM
OOMOapIUPOBKHU MyUYKOM 3JIEKTPOHOB. [loyueHHbIe TaKUM 00pa3oM 3apsiKEHHBIE
YACTHUIIbI MPOIYCKAOTCA Y€pe3 MAarHUTHOE MOJIE, TJ€OHH OTKIOHSIOTCA Ha Yro,
MPONOPILMOHAIIBHBIN UX aTOMHOW Macce. YTOJI OTKJIOHEHUS W SIBIIIETCS OCHOBOU
aHanuza. JlaHHas MeTOoJuKa MO3BOJISET MPOU3BOJNTH TOUYHBIA M OBICTPHIM aHAN3



CIIOXHBIX Ta30BbIX CMECEH, colepKallluX HEe TOJIBKO YIJEKUCIBbId ra3, HO H
JeTy4He aHeCTeTHKM M Tak janee. IIpobnema 3akmrodaercs B TOM, 4TO Macc-
CHEKTPOMETP CTOMT OYEHb JOPOro, MO3TOMY HE KaxKJas KIMHUKAa MOXKET 3TO
no3BOJIUTh. OOBIYHO HCHOJB3YETCS OJUH MpPUOOp, TMOJACOEAMHEHHBIM K
HECKOJIbKMM  ONEpalMOHHbIM. B 3ToM ciydae HapacTaeT 3aJepkKKa C
O0TOOpa’KEHUEM PE3YIIbTATOB.

HyXHO OTMETHTBH, YTO YIJIEKHUCHBIA ra3 XOPOLIO PACTBOPUM B KPOBH U JIETKO
MIPOHUKAET uepe3 OMOJIOrMYecKue MeMOpaHbl. DJTO O3HA4yaeT, YTO 3HAYCHHE
napuaibHOTO JIaBjJeHUE Yrjlekucioro raza B KoHie Bbioxa (ETCO2) B
UICATbHOM JIETKOM JOJDKHO COOTBETCTBOBAaTh MMAapLUUAJIbHOMY JIABJIECHUIO
yraeKucaoro rasa B aprepuaibHoil kpou (PaCO2). B peanbHOl ®KU3HU 3TOTO HE
OPOUCXOAUT, BCErJa CYLIECTBYET apTEPUAIbHO-AIBBEOSPHBIM  TPagUuEHT
napuuaibHoro nasieHus CO2. YV 310poBOro 4enoBeKa 3TOT IPAJAUEHT HEBEIHK —
npumepHoO 1 — 3 MM pT.cT. [IpUunHOI CylIECTBOBaHUS I'pPaJUEHTa HEPABHOMEPHOE
pacnpeeneHue BeHTWISIUU U nepdy3un B JIETKOM, a Takke Haiuuue myHTa. [pu
3a00JIeBaHUSAX JIETKUX TaKOW TpaJIM€HT MOXKET JOCTUTaTh BEChbMa 3HAYMTEIHHOU
BenuuuHbl. [loaToMy cTaBuTh 3HaK paBeHcTBa Mexay ETCO2 u PaCO2 Hy)HO C
OO0JBIION OCTOPOKHOCTHIO.

Mopdomnorus HOpMalbHON KamHOTpaMMBbI : MpU TrpadUyecKoM H300paKEeHUU
NapiragbHOTO JIaBJICHUS YTJIEKMCIIOr0 ra3a B JbIXaTeNbHBIX MyTSAX MallMEeHTa B
TEYCHHE BJOXa M BBIJOXa TIONydaeTcs xapakTepHas Kpupas. [Ipexne dvem
OPUCTYNIUTh K OMNHCAHUIO €€ JMArHOCTHYECKHMX BO3MOXKHOCTEH, HE0O0XO0auMO
JIETAIbHO OCTAHOBUTHCS HA XapaKTEPUCTHUKAX HOPMATbHOU KalTHOTPaMMBI.

KOC

Kucnorno-ochoBaoe cocrossuue (KOC) opranusma sBisieTCd OJHUM U3
BRXHEHIINX ¥ HanOoJiee CTPOro CTaOMIM3UPYEMBIX MapamMeTpoB romeoctaza. Ot
COOTHOUIEHUS BOJIOPOJIHBIX M THUAPOKCUJIBHBIX HMOHOB BO BHYTPEHHEWU cpeje
OpraHu3Ma 3aBHUCST AaKTUBHOCTh (PEPMEHTOB, TOPMOHOB, WHTEHCHUBHOCTH W
HAIPaBJICHHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINi, MPOLIECCHl 0OMEeHa
O€NKOB, YIJIEBOJAOB U JKUPOB, (YHKIMH pa3IWYHBIX OpPraHOB M CHUCTEM,
MOCTOSSHCTBO ~ BOJHOTO M DJIEKTPOJIUTHOTO OOMEHa, MPOHUIAEMOCTh U
BO30YIMMOCTh OHOJIOTHYECKUX MEeMOpaH M T.[. AKTUBHOCTb PEAKIIMH CPEIbI
BIIUSIET HA CIOCOOHOCTh TEMOTJIOOWHA CBS3BIBATH KHCJIOPOA WM OTJABaTh €ro
TKAHSIM.

AKTHBHYIO PEAKIUIO0 CPEAbl MPHUHATO OLEHUBATH MO COACPIKAHUIO B KHUIKOCTIX
HWOHOB BOJOPO/IA.

Bemnmunaa pH sBiseTcs OgHHUM M3 CaMBIX <OKECTKHX» IapaMeTpOB KPOBH H
KOJIeOJIeTCSl y YejoBeka B HOpPME B OUCHb Y3KHX mpenenax — pH aprepuanbHOM
KpoBH cocTaBiaser 7,35-7,45; BeHo3nout — 7,32—7,42. Boiee 3HaUMTEIbHBIC



n3MeHeHus: pH KpoBu CBsi3aHBl C NATOJOTMYECKMMH HapylIEHHsMU oOMeHa. B
ApyruX OMOJIOTMUECKUX KUAKOCTAX M B KieTkax pH moxer ormnmmuatees ot pH
KpPOBH.

Cneuru pH kpoBu 3a yKa3aHHbIC TPAHMIIBI MIPUBOISAT K CYIIECTBEHHBIM CIBUTaM
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ MPOIECCOB,  U3MEHEHUIO  aKTUBHOCTH
(dbepMeHTOB, TNPHUIIAEMOCTH  OHOJIOTHYECKUX  MeMOpaH, O0OYCJIOBIMBAIOT
HapYIIEHUSI CO CTOPOHBI (PYHKIIUU CEPACUHO-COCYAUCTOM, IBIXaTeIbHOU U APYTHUX
cucteMm; caBur Ha 0,3 MOXET BBI3BaTh KOMAaTO3HBIE COCTOsSIHHS, a Ha 04
3a4acTyI0 HECOBMECTHM C KU3HBIO.

KucioTHO-OCHOBHOE COCTOSIHHUE noAACPKUBACTCA MOIIHBIMHA TOMCOCTATUYICCKUMU
MexaHu3MaMH. B ux ocHOBe JiexkaT 0COOCHHOCTH q)HBI/IKO-XI/IMI/I‘ICCKI/IX CBOICTB
6y¢)epHBIX CUCTCM KpPOBHU U (I)I/ISI/IOJ'IOFI/I‘IeCKI/Ie MMpOLECChI, B KOTOPBIX IPUHUMAIOT
Y4aCcTUC CHUCTCMblI BHCHIHCTO JbIXaHWA, ITOYKH, IICYCHDb, XCGHYHOHHO-KHmeqHBIﬁ

TPakT U Jp.

Xumuueckue OydepHble cHUCTEMBbl 00pa3yrOT MEPBYIO JIMHUIO 3alllUTHI MPOTHUB
u3MeHeHnit pH JkUOKOCTH  opraHu3Ma, JACHCTBYIOT Il  OBICTPOrO  UX
IPEAOTBPALLCHHUS.

Bbydepnsie cucteMbl

BbydepHoil cucremoll Ha3bIBalOT CMECH, KOTOpble 001aJal0T CIOCOOHOCTHIO
OpEensTCTBOBaTh H3MEHEHHI0O pH cpenbl Npu BHECEHHMH B HEE KHUCIOT WIIH
ocHoBaHui. bydepHsie cucremsl He ynanstor H+ u3 opranmsma, a «CBS3BIBAIOT
€ro CBOMM IIIEJIOYHBIM KOMIIOHEHTOM J10 OKOHYaTelabHOTro BoccTaHoBieHuss KOC.
bydepapiMu cBolicTBaMU 00J1aJIaI0T CMECH, KOTOPBIE COCTOSIT M3 CIIA00N KUCIIOTHI
U €€ COJIH, COJEpKallel CUIIbHOE OCHOBAaHME, UM U3 CIa0Or0 OCHOBAHUS U COJHU
CUJIBHOU KHCJIOTHI.

HaubGonee emkumu OydepHBIMH CHUCTEMaMU KpPOBHU SIBISIOTCS OMKapOOHATHBIM,
docdaTHbIf, OETKOBBI U TeMOTJIOOMHOBHIA. [lepBbie TpuU CHCTEMBI OCOOEHHO
BOXHYIO pOJIb WrPAlOT B IUIa3Me€ KPOBH, a TI'eMOTJIOOMHOBBIA Oydep, camblii
MOILHBIN, IEMCTBYET B SPUTPOLUTAX.

bukapOonaTtHeiii Oydep sBisercs Hambojee BaKHON BHEKIETOYHOUW OydepHoit
CHUCTEMOW M COCTOUT M3 ciaboi yrompHOW kucioTel H2CO3 m conmm ee aHMOHA —
CWJIBHOTO OCHOBaHUA H°% . VYrojpHas KUCIOTa oOpa3yeTcss B pe3yibTaTe
B3aUMOJICHCTBUS yriiekucyioro raa u Bojpl: CO2 + H20 < H2CO3. YronbHas

KHCJIOTa B CBOIO OuY€peb AMCCOLMUPYET Ha Boaopoa u Oukapoonat: H2CO3 <
H+ + HCO3-.

B HopmanbHbix ycnoBusx (npu pH kpoBu okono 7,4) B mia3zme 6ukapoonara B 20
pa3 OoJblIe, YeM YTIEKHUCIIOTHI.



Emkocth OukapOoHaTHOW cucteMbl coctaBisier 53 % Bceil OydepHoit emKOoCTU
kpoBu. IIpu 3TomM Ha OukapOoHaT muasmsl npuxoautcs 35 % u Ha OukapOOHAT
sputpouutoB 18 % OydepHoit eMKOCTH.

[Ipu oOpazoBaHuMU B TUIa3Me H30BITKA KHUCIOPEATHPYIOMUX TMPOIYKTOB HOHBI
BOJIOPOJIa COCIUHSIOTCS C aHMOHamMu OukapOoHara (HC%: ). OOpasyromuiics npu
ATOM B IUIa3Me M30BITOK YIJICKUCIOTHl MOCTYMaeT B JPUTPOIMTHI U TaMm C
MOMOIIBIO YTOJIBHON aHTHIpa3bl pas3laraeTcs Ha YIJICKUCIBIA Ta3 W BOAY.
VYTraekucnplii ra3 BbIAETSAETCS B IUIa3My, BO30YXKIAaeT ABIXaTeIbHBIA ICHTP H
n30piTok  CO2 ynmanseTcss W3 oOpraHu3Ma yepe3 Jierkue. JTo  ObIcTpoe
npeoOpazoBaHue OMKapOOHATOM JIHOOOW KHUCIOTHI B YrOJIbHYIO, KOTOpas JIETKO
ylansieTcs JIETKUMH, jAesiaeT OukapOoHaTHBIN Oydep camoil nabunbHON OydepHoit
CHUCTEMOH.

buxapOonaTHsIif Oydep crnocodeH HEHTpanu30BaTh U U30BITOK OCHOBaHU. B aToM
ciydyae moHel OH™ OyayT cBsi3aHbl YIVIEKMCIOTOM M BMECTO CaMOI'0 CHJIBHOTO
ocHoBaHust OH™ oOpasyercss MeHee cuibHOE H°% | U30BITOK KOTOPOTO B BHJE
OMKapOOHATHBIX COJIEH BBIACISIETCS TOYKAMH.

Jlo Tex mop, TMOKa KOJUYECTBO YrOJIBHOM KHCIOTHI W OuKapOoHaTa HaTpHs
U3MEHSIETCS] TTPOIMOPIIMOHATIEHO U COOTHOILIEHUE MEXIy HUMHU coxpansercs 1:20,
pH xpoBH ocTaeTrcs B npejenax HOPMBI.

®docdarubiii Oydep mpeAcTaBiIeH COJSIMH OJHO- M JBY3aMelleHHBIX (ocdaTos.
docharnas OydepnHas cucrema obecrieunBaer 5 % OydepHOl €MKOCTH KPOBH,
SIBJISIETCSI OCHOBHOM Oy(epHO# CHCTEMOM KJIETOK.

OnHo3aMelnieHHass CoJib  00JIaJlaeT KHUCJIBIMH ~CBOMCTBAMM, TaK KakK IIpH
JUCCOITMAIINM JTaeT MOH PO KOTOpBIN nasiee CriocoOCH BBIJCIATH HOH BOJOPO/A:
NaH2PO4 = Na+ + EFPoi; HPOU o H+ + HPOD | J[gy3ameneHHbId pocdaTt obmamaer
CBOMCTBAMH OCHOBaHMS, TaK KaK JHUCCOIMHPYET ¢ oOpa3oBaHWEM HOHa HPOI
KOTOPBIN MOXKET CBA3bIBaTh HOH Bojiopoja: POl + H+ = EFoL,

[Ipu wopmanbHoM pH B mmazme cootHomenue ¢ocdaTtabix coneir NaH2PO4:
Na2HPO4 = 1:4. Orot Oydep umeer 3HaueHue B noueyHou perymsinuu KOC, a
TaKXXe B PEryjsIIUM PEaKUUMU HEKOTOPBIX TKaHEe. B KpoBU ke ero nencTBue
TJIaBHBIM 00pa30M CBOJUTCS K TMOMJEPKAHUIO MOCTOSTHCTBA M BOCIPOU3BOJICTBA
oukapbonatHoro Oydepa.

benkoBast OydepHasi cucrema SBISETCS JTOBOJIBHO MOITHBIM Oyhepom, KOTOPHIA
criocoO€H MpOSIBISATh CBOM CBOMCTBa 3a CUE€T aM@orepHOcTH OenkoB. benkoBas
Oydepnas cuctema obecrieunBaer 7 % OydepHoil emkocTr KpoBU. benku miazMbl
KPOBHU COJIEpXAT JOCTATOYHOE KOJUYECTBO KHCIBIX W OCHOBHBIX PaJHKAJIOB,
no3ToMy 3Ta OydepHas cuctema JEeUCTBYET B 3aBUCUMOCTHU OT CpPE€Jibl, B KOTOPOil
MPOUCXOJUT AUCCOIUALIUS OCIIKOB.



I'emornoOuHoBeId Oydep sBiseTcs caMol eMkoi OydepHoit cuctemoil. Ha ee
noJ0 npuxoautes 10 75 % Bceit OydepHoil emkocTu kpoBu. CBolicTBa OydepHoit
CUCTEMBI T€MOIJIOOMHY NPUJAET IJIaBHBIM 00pa30oM €ro CrnoCOOHOCTh MOCTOSIHHO
HaXOQUThCA B BHUAE JABYX (OpM — BOCCTAaHOBJIEHHOTO (pPeAyLIMPOBAHHOIO)
remorsioouna HHb u okucnernoro (okcuremorinoonna) HbO?2.

I'emorno6unoBeiii  Oydep, B oTauuue OT OUKApOOHATHOTO, B COCTOSIHUU
HEUTpaM30BaTh KaK HeJeTy4yhe, TaK M JIeTydhe KUCIOThl. OKHCIECHHBIH
reMorjao0MH Ben€T cels Kak KHUCIIOTa, YBEJIMYMBAs KOHLEHTPALMIO HOHOB
BOJIOPOJIa, @ BOCCTAHOBJIEHHBIM (JI€30KCUI€HUPOBAHHBIN) — KaK OCHOBaHUE,
HeuTpanmusys H+.

I'emornobun  sBAsieTCsl  KJIACCMYECKUM  TNpUMEpoM  OenkoBoro Oydepa wu
3G (PEeKTUBHOCTH €ro JO0CTaTOYHO BbICOKa. ['emornoOuH B miecTh pa3 Oosee
s dexTrBeH Kak Oydep, 4eM IIa3MeHHbIC IPOTEHUHBI.

[lepexon okucneHHOW QOpMBI TeMOTJIOOMHA B BOCCTAHOBICHHYIO (opmy
npeaynpexxaaeT cABUr pH B KHCIIyIO CTOpOHY BO BpeMs KOHTAaKTa KPOBHU C
TKaHSAMH, a O0Opa30BaHMEC OKCUTEMOrJIOOMHA B JICTOYHBIX  KaIWJUIIpax
npenoTBpamaeT caBur pH B Men0YHy0 CTOPOHY 3a CUET BBIXOJa U3 3PUTPOILIUTOB
CO2 u noHa xyopa 1 00pa3oBaHus B HUX OMKapOoHarTa.

Cuctema ammuak/von ammonus (NH3/NH4+) — aelicTByeT nmpenMyIiecTBEHHO B
MOYe.

[Tomumo OydepHBIX cucTeM B MOJJEPKaHUM MOCTOSTHCTBA pH akTUBHOE yudacTue
NPUHUMAIOT (PU3HOIOTHYECKHUE CUCTEMBI, CPEId KOTOPHIX OCHOBHBIMU SIBJISIOTCS
JIETKUE, ITIOYKH, [ICYEHD, JKEIIYJOYHO-KUIICYHbINA TPAKT.

Cuctema JbIXaHHMSI WrPAET 3HAYMUTENIBHYIO POJIb B MOAJAEP)KaHUM KHUCIOTHO-
IeJIOYHOro OajaHca OpraHu3Ma, OJHAKO /IS HUBEIWpoBaHHs caBura pH kpoBu
uM Tpebyercst 1-3 MUHYTHI. Poib JeTKuX CBOAUTCS K MOAAECPKAHUIO HOPMAJILHOM
KOHIIEHTpAIIMN YTJICKUCIOTHl, W OCHOBHBIM TOKa3areiaeM (YHKIIMOHAIBLHOTO
COCTOSIHMSl JIETKUX SIBJISIETCS MapUUalibHOE HAIPSIKEHUE YIIEKUCIOro rasa B
KpoBH. Jlerounsie MeXxaHU3MbI 00ECIIEYNBAIOT BPEMEHHYIO KOMIIEHCAITUIO, TaK KaK
MIPU STOM MPOUCXOJIUT CMEIICHNE KPUBOW AUCCOIMAIIMA OKCUTEMOTIIO0OWHA BIIEBO
Y YMEHBIIAETCS KUCIOPOHASI EMKOCTh ApTEPUATIBHON KPOBHU.

[Ipy ycTOMYMBOM COCTOSSHMHM Ta3000MeHa JIETKUE BBIBOAST YTIEKHCIOrO Tas3a
ok0110 850 r B cyTku. Ecinu HanpspKeHHe YrileKMCIIOro ra3a B KPOBH MOBBIIIAETCA
CcBEpX HOpMBI Ha 10 MM PT. CT., BEHTWISILIAS yBEIUUYNUBAETCS B 4 pasa.

Ponp mouexk B perynasiivu akTUBHOM pEAKIMUM KPOBH HE MEHEE BaXXKHA, YEM
NeATEeNIbHOCTD AbIXaTeIbHOM cucTeMbl. [loueuHbIii MexaHU3M KOMIIEHcaluu Oosee



MEIJIEHHBIM, Ye€M pecnupaTopHbld. llomHOLEHHAas moYeyHass KOMIIEHCALUS
Pa3BUBAETCs TOJIBLKO Y€pe3 HECKOIBKO JTHEH Iocie u3MeHenus pH.

OKCKpelusi KHUCIOT NpU OOBIYHOM CMEIIaHHOW MUUIE y 3J0pPOBOr0 YeEJ0BEKa
MPEBBIIIAET BHIICTICHINE OCHOBAHHIA, MO3TOMY MOYa MMEET KHUCIyro peakuuio (pH
5,3—6,5) 1 KoHUEHTpalMs B Heil HOHOB BoJopoaa npuMmepHo B 800 pa3 Bbllle, 4eMm
B KpoBu. [louku BbIpabaTHIBAIOT M BBLACISAIOT C MOYOW KOJIMYECTBO HMOHOB
BOJIOPOa, SKBHBAJIIEHTHOE WX KOJUYECTBY, HEPEPHIBHO MOCTYMAIONIEMY B IJIA3MY
U3 KJIETOK OpraHu3Ma, COBepliass IpH 3TOM 3aMEHy HOHOB BOAOPOAA,
CEKPETUPYEMBIX IIHUTEIUEM KaHAIIbIIEB, HA HOHBI HATPUS MEPBHYHON MOYH. DTOT
MEXaHU3M OCYIIECTBIISIETCS C TIOMOIIBIO HECKOIBKUX XUMHUYECKHIX MIPOIECCOB.

[lepBpIM M3 HHUX SIBIsIETCA IMpoliecc peadbcopOLMKM HATpUs NpU MPEBpalleHUH
JBy3aMeUIeHHbIX (QocdaToB B ogHo3aMmeleHHble. [Ipu ucrtomenun ¢docdarHoro
Ooybepa (mpu pH w™oum Hmxke 4,5) peabcopbuus HaTpus U OuxapOoHaTa
OCYILIECTBIISIETCS 3@ CUET AMMOHHUOTEHE3A.

Bropo#i mporecc, KOTOpbI oOecreynBaeT 3aJepXKKy HATpusi B OpraHu3Me u
BBIBEJICHUE U3JIMIIKAa HOHOB BOJOPOJA, — 3TO MPEBPALIEHUE B IPOCBETE KAHAJIBLIEB
OMKapOOHATOB B YTOJBHYIO KHUCIIOTY.

TperbuM mporieccoM, KOTOPBIM CIIOCOOCTBYET COXPAHEHHIO HATPUsI B OpPTaHHU3ME,
SIBJIICTCSI CHHTE3 B JUCTAJIbHBIX MOYEYHBIX KaHAIbIIAX aMMHaKa (aMMOHHUOTE€HE3) U
WCIIOJIb30BAHUE €T0 JJIsi HEHUTpadu3allui W BBIBEJICHUS KHCIBIX SKBUBAJEHTOB C
MOYOM.

OO0pazoBaBiniicss CBOOOMHBI aMMHAK JIETKO MPOHUKAET B MPOCBET KaHAIBIICB,
r7ie, COSANHSISCh C MOHOM BOJIOpOa, MpEeBpaliaeTcs B mIoxo TudPyHaupyrommii
aMMOHUMHBIM KAaTHOH ¥, He CIOCOOHBIH BHOBb BEPHYTHCA B KJIETKY CTEHKH
KaHaJIbLIA.

B O6IHCM HUTOIC KOHHOCHTpPAIUsSA BOAOPOAHBIX MOHOB B MOYC MOJKCT IIPCBBIIIATDH
KOHIOCHTPAIWIO BOAOPOAHBIX HOHOB B KPOBH B HCCKOJIBKO COTCH pPas.

DTO CBUIETEIBCTBYET 00 OIPOMHOM CIIOCOOHOCTH IMOYEK BBIBOJIUTH W3 OpraHU3Ma
HOHBI BOJIOPO/IA.

[loyeunsie mexanusambl peryisinuu KOC He moryT ckoppektupoBatb pH B
TEUYECHHE HECKOJbKMX MHUHYT, KaK pPECIUPATOPHBIM MEXaHU3M, HO OHH
(GYHKIIMOHUPYIOT B TEUEHHWE HECKOJIbKMX JHEeH, moka pH He BepHeTcs K
HOPMaJIBHOMY YPOBHIO.

Perynmsamus KOC ¢ yuactuem neuenu. [ledenp OkuCIseT 1O KOHEUHBIX NPOJTYKTOB
HEJIOOKHUCJIEHHBIE BEIIECTBA KPOBHM, OTTEKAIOUIEH OT KHUIIEYHWKA; CUHTE3UPYET
MOYEBUHY M3 a30THUCTHIX IUIAKOB, B YaCTHOCTHM W3 aMMHAKa W M3 XJIOpUIa



aMMOHUS, MOCTYINAOLIUX U3 JKEIYIOYHO-KUILIEYHOI0 TPAKTA B KPOBb MOPTAIBLHOU
BEHBI; TICYECHH MPUCYILA BbIACIUTENbHAA (PYHKIMS U MOSTOMY MPU HAKOIUIEHUH B
OpraHu3Me H30BITOYHOTO KOJIMYECTBA KHUCIBIX WM LIEJIOYHBIX HPOIYKTOB
MeTaboJM3Ma OHU MOTYT BBIACIATHCA C KETYbIO B JKEJIYAOYHO-KHUILIEYHBIH TPAKT.
[Ipu n30bITKE KUCIOT B NEYEHU YCHUIIMBAETCS X HEUTpanu3alus U OJTHOBPEMEHHO
TOPMO3UTCS 00pa3zoBaHME MOUYEBHUHBI. Hercnoap30BaHHBI aMMUaK HEUTpaIu3yeT
KUCJIOTBl M YBEJIMYMBACT BBIBEACHUE AMMOHUUHBIX cojie ¢ moudou. Ilpu
BO3pacTaHUM KOJIMYECTBA IIEJIOYHBIX BAJIEHTHOCTEH MOYEKMHOOOpa30BaHUE
BO3pacTaeT, a aMMOHHMOICHE3 CHIIKAETCSA, YTO CONPOBOXKIAACTCS YMEHBIICHUEM
BBIBEJICHUS C MOYOM aMMOHUMHBIX COJIEH.

KonueHrtpaiuss BOAOPOJHBIX HMOHOB B KPOBU 3aBUCUT TaKXKE€ OT JESITEIbHOCTH
KEITylAKa W KulledHuKa. KIIeTKH CIM3HCTON KelyaKa CEKPETHUPYIOT COJSHYIO
KHCJIOTY B OYEHb BBICOKOW KOHUEHTpanuu. [Ipm 3TOM W3 KpPOBHM HOHBI XJIOpa
BBIJICTIAIIOTCA B MOJOCTh JKEJIyJKa B COCAMHEHUMM C HOHAMHU BOJIOpOJA,
0o0pa3yIouMMuCcs B AMUTENMH JKENylKa € ydacTheM KapOoaHruapasbl. Bzamen
XJIOPUJIOB B IJIa3MY B MPOIIECCE JKETYJOUHON CEKpEeLUU MOCTyIaeT OukapOoHar.

[Momxenmynodnast xee3a akTUBHO y4acTBYeT B peryiisiiiuu pH KpoBH, Tak Kak oHa
reHepupyer OoJblIoe KonuuectBo OukapOonata. OOpa3zoBanue OukapOoHaTa
TOPMO3UTCS MPHU U30BITKE KUCIOT M YCUIIMBACTCS MIPU UX HETOCTATKE.

Koxa moxer B YCIIOBUAX M30BITKA HCJICTYUYHUX KHCIOT U OCHOBaHUM BBIACIIATDH
IMIOCJICIHHUE C IIOTOM. DTOo uMMeeT 0co0oe 3HAYCHHE IIpY HApPpYHICHUU (1)YHKLII/II/I
ITOYCK.

Kocrthas Tkanb. D10 Hambornee MeIJIEHHO pearupyroimas cuctema. MexaHusMm ee
ydyacTtus B peryisiuu pH KpoBH COCTOMT B BO3MOXKHOCTH OOMEHUBATHCA C
iazmMoil kpoBu noHamu Ca2+ u Na+ B oOmen Ha mpotoHbl H+. Ilpoucxomut
pacTBOpPEHHE TUAPOKCUANATUTHBIX KaJbLHUEBBIX COJEH KOCTHOIO MAaTpHUKCAa,
ocBoOoieHne noHoB Ca2+ u ceszpiBanue noHoB HPO42— ¢ H+ ¢ obpazoBanuem
murunpodocdara, KOTOpPHIA yxXoauT ¢ Modou. [lapannensHo mpu cHuxeHuu pH
(3aKuCII€HUE) MPOUCXOIUT MOCTYIUIEHUE HOHOB H+ BHYTph OCTEOLIUTOB, 2 MOHOB
KaJIUSI — HAPYKY.

OH@HKa KHUCJIIOTHO-OCHOBHOI'O COCTOSHHA OpraHnu3mMa

[Ipy wW3ydeHWW KHUCIOTHO-IIETIOYHOT0 Oananca HauOoJblliee 3HAYCHUE HMEET
uccinenoBanue kposu. [lokazaTenu B KanmuJUISIPHOM KPOBU OJIM3KHU K MOKA3aTENsIM
aprepuasnibHoi. B Hacrosmee Bpemsi mnoka3zarenu KOC  onpenenstor
SKBHJIMOPAIIMOHHBIM MHUKpOMETO0oM AcTtpymna. JlaHHass MeToauKa TMO3BOJISET,
MOMHUMO UCTUHHOTO pH KpoBH, nmomyunTh nokasarenp HanpsokeHus CO2 B miazme
(pCO2), uctunubii OukapOoHaT kpoBu (AB), cranmapthbeiii OukapOonat (SB),
cymMmMy Bcex ocHoBanuii kpoBu (BB) u mnokazarens gedunmra mwiam u30bITKa
ocHoBaHuii (BE).
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