denepanbHOE TOCYIapCTBEHHOE OIODKETHOE 00pa30BaTEIbHOE YIPEKICHHE BBICIIETO
o6pazoBanus «KpacHOSIpCKHit roCy1apCTBEHHBIM MEUIIHHCKAM YHUBEPCUTET HMEHH
npodeccopa B.®. Boitno-Scenenxoro» MuUHHCTEPCTBA 3/[paBooXpaneHust Poccuiickon
®enepanun

Kadenpa u xnmnuka cepaedno-cocyaucroii xupypruu UIIO

Penensusi npodeccopa, IMH kadeapsl 1 KIHHAKH cepaedHo-cocyucToi xupyprau U110
JIpo6oTa /Imutpus BopucoBuda Ha pedepar 0OpIHHATOPA MEPBOro rofa obyvyeHus
CIeNHATbHOCTH cepedHo-cocyancTas xupyprug bunoyc EBrenust Aunpeespua 110
Teme: «YCTPOiicTBO aNNapaTa HCKYCCTBEHHOr0 KPOBOOOpameHus».

Penensus Ha pedepaT — 3TO KPUTHYECKHI OT3BIB O IPOBEICHHON CaMOCTOATENIbHOH paboTe
OpIMHATOPA C TUTEPATYPOi IO BEIOPaHHO# CIIeNUabHOCTH 00y9eHH s, BKIIOYAOMIMI aHAIN3
CTENEeHH PACKPHITHS BHIOPAaHHOM TEMAaTHKH, IIEPEYHCIICHUE BO3MOXKHEIX HETOYETOB U
pEKOMEH/IAIUM 10 oneHKe. O3HaKOMHUBIIKCH ¢ pedepaToM, penoiaBareb YOeKaaeTcs B TOM,
9TO OPAMHATOP BJIAJEET OIIUCAHHBIM MAaTEPUAIOM, YMEET €r0 aHATM3HPOBATh U CIIOCOOEH
apryMeHTHPOBAHHO 3aIHINATH CBOKO TOYKY 3penus. Hanmucanue pedepara npou3BOAUTCA B
TIPOM3BOJILHOU (OpMe, OTHAKO, aBTOP JOKEH MIPUIEPKUBATHCS ONPEICICHHBIX HErJTaCHBIX
tpeboBanuii no conepxanuio. s 6onpmero yno6¢cTsa, 5KOHOMHH BPEMEHH M TTOBBIIICHHS
HarJISLIHOCTH KauecTBa paboT, HaMu ObUTH BBEIECHBI CTaHAaPTU3HPOBAHHBIE KPHTEPUH OLICHKA
pedeparos.

OCHOBHBIE OI[EHOYHBIE KPUTEPHH PEIICH3MH Ha pedepaT opAWHATOpA IMEPBOrO roja oOydeHHs
CIEUUATBHOCTH: CEPICUHO-COCYUCTAsI XUPYPTHSL.

OrneHOYHBIH KpUTEPHH [TonoXuTENBHBIH/
OTpUIIATEbHBIN

CTpYKTYpHPOBAaHHOCTh

Haanune opdorpapuueckunx omubox
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\

o e SO (S
~| VTP || A

prr HCII0JIb30BAHHS H3BECTHBIX HAYYHBIX HCTOYHHKOB

YRR N T EN AT TSI

YMeHHe caesaTh 00muii BLIBOJ

4|

VToroBasi OEHKA:NOI0KHTETbHAS/0TPHIATELHAS
KoMMeHTapHH peneH3enTa:
2N RS UAAALL vy
Jlara: /%02 /¢

IToanuce peneHseHra:

[Toamuces opaunaropa: 7 -



denepanbHOE rocynapcTBEHHOE O0I0HKETHOE 00pa30BaTEIbHOE YUPEKACHUE BBICILIETO
obpazoBanus «KpacHOsIpCKUi rOCyAapCTBEHHBIA MEIUIIUTHCKHI YHUBEPCUTET UMEHU
npogeccopa B.d. Boitno-fcenernikoro» MunucrepcTBa 3apaBooxpanenust Poccuiickoit

denepauun

Kadenpa u knmunmuka cepredno-cocyauctoit xupypruu UI1O

3asenyromuii kadenpoii: I.M.H. IIpodeccop CakoBuu B.A.
[Tposepun: JI.M.H. IIpodeccop Apodot /1.b.

Pedepar

YerpoiicTBO anmnapara UCKYCCTBEHHOTO KPOBOOOpaIeHHUS

BrinonHu: Bpay-opAMHATOp CEPAEUHO-COCY IUCTHIN Xupypr 1 rona

bunoyc E.A

Kpacnospck 2019 r.



Conepxanue:

Bsenenue

OcHoBHas 4yacTh

-Anmnaparst UK

-Meroauka nposeneHus
-Heb6naronpusrtusie 3pdekTol

Crnincok nurepatypsl

HckycctBennoe kpopooOpamienue (MK, CPB) moxpasymeBaeTr 3KCTpakopnopaibHBIH KOHTYD,
KOTOPBIN 00ecreyrBaeT CUCTEMHBIM KPOBOTOK B OPraHU3ME B TO BpeMs, KOTJia CepAlle U JIeTKHUe
He (YHKIMOHHMPYIOT. 3a HCKIIOYEHMEM TeX CJIy4aeB, KOIJa OIepalMy BBIIOJIHIIOTCA Ha
MOBEPXHOCTHU CEP/Ila, KaK, HAPUMEp, MPH OrPaHUUYEHHBIX KOPOHAPO-0aimaccHbIX Oneparusx,
HK Ttpebyercs Bcerna, Korja MaHHUIYJALUU C CEPALEM 3HAYUTEIBHO KOMIIPOMETHPYIOT

CUCTEMHOE KPOBSHOE JABJICHUE U KOIJa OCYLIECTBIIAETCSA HHTpaKapAUuaIbHasi XUPYPrus.

Bsenenue

MBpICIIb 0 BO3MOKHOCTH MOAJCPKAHUS KU3HEICATEIbHOCTH opranusma ¢ nomomsio UK, mo
ceugerenscTBy C.C. Bproxonenko u C.1. Yeuynuna (1928), 6pu1a Beickazana LeGallois B 1812 .
Opnnako npouuto 6onee 100 ner, npexxae yem C.C. bproxonenko B 1924 r. ckoHCTpyHpoBa
nepBeiii B Mupe AWK, Ha3zBaHHBII M aBTOXEKTOpOM. C €ro MoMoIbl0 OBLTH TPOBEIACHBI
yCIIEIIHbIE SKCIIEPUMEHTSHI 110 MepQy3UU TOIOBBI COOAKU, OTJEICHHOMN OT TYJIOBHILA.

VYcoBepuieHcTBOBaHUE aBToKekTopa mno3Bonmiio C.C. BproXOHEHKO BIEpBBIE B MHpE
ocymectButh MK menoctHoro opranmzma cobaku. Hawamo Bwlgaromemycsi IOCTHXKEHHUIO
MeauiuHbl XX B 06110 monoxeHo. Oquako npuoputer C.C. BproxoHeHKo ObLI MPU3HAH TOJIBKO
nocie onyOnukoBanus cratbi WProbert m D. Melrose (1960). «Pannmii pycckuii amnmapar
cepAaLie—IIerkue». OTOT (PaKT MOATBEPKIACT M M3BECTHBIM aMepHKaHCKHH aHectezuonor L.
Rendel-Baker (1963) «...Tonpko HenaBHO HaM CTalO0 M3BECTHO O 3HAYUTENHHO OOJiee PaHHHX
cepusx ycnemHbix nepdysuu codax, mpousseneHubix C.C. bproxonenko B 1929 r. K HecuacTsio,
sTa pabora OblIa OMyOJMKOBaHAa B PYCCKOM M (paHIly3CKOW IHUTEparype, Ille M OCTalach
MOXOPOHEHHOI». OCTaeTCsl TONBKO YIUBIATHCSA, YTO MOJOOHOE MPOMU3OLLIO ¢ U300pETECHHEM,
3anareHToBaHHbIM B 1929 1. B I'epmanuum u Anrmum u B 1930 r Bo @Ppanuum.
CammxepaboTteiObuTHOTyOmKoBanbl «Journal Physiology et Pathology General», 1929, Vol 27,
No I. NyxecoBepiiieHHOHEOHSTHO, koraaroTxeD. Melrose, B 1960 r.

BoccraHoBuBuinpuoputerC.Chproxonenko, uepe3 26 nerBkaure «Cardiopulmonary bypass»,



BeimenmieiiB 1986 r. moapenakmueitKTaylor, uC. Lake Bkuure «Cardiovascular anesthesia»
(1985) ocnoBononoxuukommeronallKunaseisatot). Gibbon. Tonbko B 1937 1. 3TOT aBTOp MpoBeEN
YCIIEIIHbIE SKCIIEPUMEHTBHl C HCKYCCTBEHHBIM KpOBOOOpamieHHeM Ha Komkax. C HOMOIIbIO
CKOHCTPYMPOBAHHOTO MM armapaTa, COCTOSILEro M3 Hacoca M OKCUI'€HATopa, OH IepeKuMall
JIETOYHYIO apTepuIo Ha 25 MUH, BCKPBIBAJI €€ M JAEMOHCTPUPOBAT BO3MOXKHOCTH AIMOOIIKTOMUH.
HauaBmasica Bckope Bropas wmwupoBas BoifHa 3aropmo3mia pabotsl B oOmactu UK.
CuMOTOMaTHYHO, YTO B MEPBbIC MOCIEBOCHHBIE TOJbl HAMOOBIINX YCIIEXOB JOCTHIJIA yUeHbIE
cTpaH, He mocTpanasimx B BoitHe (CIIA, [lIBenwst). beinu co3manbl Gonee CoOBEpIICHHBIE MOACTH
AMUK, c noOMOIIbIO KOTOPBIX YK€ MOXKHO OBLIIO MpoBeCcTH 001y epdy3uto y yenoneka [ Gibbonl.
etal., 1948; Crafoord C. etal., 1948, JongbloedD., 1919] B 1951 r. C. Dennis u coaBT. BriepBbIe
npumenmn UK y denoBeka, omHako OonbHas ¢ Je(EKTOM MEXIIPEICEpAHON Meperopoku
yMepJia Ha OTIepallMOHHOM CTOJIE OT cepieuHoi HenoctaTouHocTH. Hakoner, B 1953 . J. Gibbon
BBITOJIHWJI MEPBYIO YCIICHIHYIO ONEPAIUIO 110 TIOBOY Je(eKTa MEXIKEeIyJ0UKOBOM MeperopoIKu
B ycIoBUsX o0mieil nmepdys3un opranuzma. C 1955 r. MeTon cran NMPUMEHSTHCS B Pa3IMUHBIX
cTpanax. 9tomy criocooctBoBaniu padoTsl D. Kirklm u coaBTt. u3 knmmauku Mayo (CLLHA). ABTOpbI
Mo ubuIpoBany anmnapat ' m66oHa 1 cTanu onepupoBaTh ¢ 00BEMHOM CKOPOCTHIO, PABHOM MIIH
OJM3KOM K HOPMaJIbHOMY CEpPICYHOMY BBIOPOCY.

B CCCP pabotsl no co3gannio kiunHHYeckux mozeneit AUK Owpimu Havatel B 1952 1. (E.A.
Baiinpu6 u cotp.). B 1957 r. A.A. BumneBckuii ¢ momortipio BTopoit Mogenu AUK-57 npoussen
NIEPBYIO YCIIEHIHYIO OTEPALMIO0 HA OTKPBITOM CEP/LE, a CIIyCTs 2 TOa METOJI CTaJl IPUMEHSITHCS
B BEAYLIUX YUpEXACHUAX CTpaHbl, pykoBoauMbix H.M. AmocoBsiM, A.H. bakyneBeiM, A.A.
Bumnesckum, I1.A. Kynpussoseim, b.B. Ilerposckum, @. I'. YriossiMm u ap. B HacTos1ee Bpems
meton MK mupoko npumensiercs Bo BceM mupe. CKOHCTpyHpoBaHHbIe B 50-X rogax oOpasibl
AWK mno mpaBy 3aHsiiM MecTO B My3esx. Ha cMeHy MM NpUILIN HOBBIE, OCHAIICHHBIC
COBPEMEHHOM DJJIEKTPOHHOM TEXHHUKOW ammapartbl C OJHOPA30BBIMM  OKCUI'€HATOpaMHU,
Ter1000MeHHUKaMHu, (puIbTpamMu, KaHomsMu U 1.1. Cam o cebe merox MK mpakTudecku cran
coBepiieHHO Oe3omacHbIM. OO 3TOM CBHUIETENBCTBYIOT COTHM THICSY YCIEUIHBIX OIEpalui,

MIPOBOJIMMBIX €XKEroHO B pa3HbIX cTpaHax [Tinker]., 1989].

Annapartsr UK

Hacocsl. CoBpemennbie Hacockl AUK momxHBI 061a1aTh TPOU3BOAUTEIBHOCTBIO 4-5 JI/MUH,
T.€. IPUOJIM3UTENBHO PABHOM MUHYTHOMY 00BbeMY cep/iiia B mokoe. ['1aBHbIMU TpeOOBaHUAMU KO
BCEM KOHCTPYKIMSIM HAcOCOB SIBJISIOTCS MUHHUMAIIbHOE MOBPEXKICHUE (POPMEHHBIX AIIEMEHTOB

KPOBM M BBICOKAas HAJEKHOCTh. Pa3nmuuaroT KiamnaHHele (MeMOpaHHBIM, KaMEpHBIH) U



OeckiananHbie (POJMKOBBIN, MATbUYUKOBBINA) HACOCHI, KOTOPBIE CO3/IAI0OT MYJIbCUPYIOMIMHA MOTOK
pa3aMYHON aMIUIMTYAbl. B nuTepaType CyLIECTBYIOT IPOTHUBOIIOJIOKHBIE TOUYKU 3pPEHUS
OTHOCHUTEIILHO II€JIECO00Pa3HOCTH HUCIOJIb30BAHUS HACOCOB C MAJION MM OOJBIION aMIUIUTYI0N
[Taylor K., 1984; HdmundL., 1982; PhilbinD. etal., 1982]. CTopoHHHKH HACOCOB ¢ OOJIBIIONA
aMIUTUTYZ0H  (MyJbCUPYIOUIMHA TOTOK) MOJYEPKUBAIOT MUX (PU3HOIOTMYHOCTD, JIydylllee
KPOBOCHAO)KEHHE MHOKapja, OOJbIIMH JAWype3, BBIPAKEHHBIM KaWUISPHBIA KPOBOTOK,
MUHUMAaJbHBIN ali103, YMEHbILIEHUE epHUPEepuuIecKoro conpoTunieHus u ap. [WaabenA. etal.,
1985]. Ilo3uuus *e MX NPOTMBHUKOB OCHOBBIBAETCS HA YBEIMYEHHUM I'€MOJIM3a BCIIECICTBUE
MOBBIIIEHHOW TYpOYJIEHTHOCTH H3-32 OBICTPOrO YCKOPEHHUS U 3aMEAJICHHs KPOBOTOKA, a TAaKKe
YCIO)KHEHHEM HAacOCOB M JIPyTrux TexHuueckux cperncts B AUK, tem Gozee, 4To cucreMHbIe
MoKa3aTeiar KpOBOOOpaIlleHUsl CpelHee apTepHajbHOe NaBiieHHe M ollee mnepudepuyeckoe
CONIPOTHBIICHUE TMPAKTHYECKH HE MEHAIOTCA Kak MpH MyJIbCUPYIOLIEM, TaK U Tpu
HenyJbcupyroueM kposotoke [Ocumnos B.I1., 1976].

PazymHO nmoctynuimu KOHCTPYKTOpHI (pupmsbl «Stockerty (OPT), npenxycMoTpeB BO3MOKHOCTb
IIPUMEHEHMS ITYJIbCUPYIOIIEr0 U HEMYJIbCUPYIOLIET0 KpoBOTOKa B ogHoM AUK.

OxcureHaropsl

TexHuueckue yCTpOHWCTBA, BPEMEHHO 3aMEHSIOIIUE OKCUTCHUPYIOIYIO (DYHKIMIO JETKUX,
MOJIPA3JICNIAIOTCS Ha JBE IPyHmbl: 1) OKCUreHaTophl, I/ie KPOBb U KUCIOPO HEMOCPEICTBEHHO
KOHTAaKTUPYIOT APYT C JIPyroM; 2) OKCUT'€HATOPBI, TJ€ MEXKIY KPOBBIO M KHUCIOPOJIOM HUMEETCs
rasonponunaemas memOpana. K mepBoil rpymnme OTHOCATCS MY3bIPbKOBBIE M IJICHOYHBIE
OKCUT'€HAropbl, KO BTOpPOi — MeMmOpanHble. [ly3pIpbKOBBIE OKCHUT'€HATOPHl B CBOIO OYEpellb
JENATCSA Ha NMPSAMOTOYHBIE U NIPOTUBOTOYHBIE B 3aBUCMMOCTH OT HalpaBJIE€HUS NOTOKOB rasa u
kpoBH [Ocunos B.IL, 1976]. XapakrepHbIMU NpeACTaBUTEISAMHU NPIMOTOYHOI'O OKCHUI€HATOpa
ABJIAIOTCS. OKcUreHatop ne Bomna — Munuxas, ckoHcTpyupoBanHbiil B 1956 1. B CIIIA, u Bce
nocienyomue ero mMoaudukauuu. K moarpymnme my3bIpbKOBBIX OKCUT'€HATOPOB OTHOCSTCA U
COBPEMEHHBIE OJTHOPA30BbIE OKCHUTCHUPYIOLIUE CUCTEMBI pa3iuuHbiX Gupm: «Bentley» (CILIA),
«Shiley» (CHIA), «Harvey» (CIHA), «Gambro» (IlIBeuus). Hemoctarkamu TpSIMOTOYHBIX
ITy3bIPbKOBBIX OKCHI'€HAaTOPOB SBJISIOTCS MOIIHBIN MOTOK KHUCIOPOAA M CBA3aHHBIA C 3TUM
reMOJIN3, a TaKXKEe BCIICHUBAHHUE U MOCIEAYIOMUN Tepexo]] B )KUAKOE COCTOSTHHE BCEro oobema
KpoBHU, npoxopsuiero yepe3 okcureHatop [Ocunos B.IIL., 1976]. Kucnopon, nocrynatoniuii B
KpPOBb M3 HMKHEH YacTH Iy3bIPbKOBOI'O OKCHI€HATOpa IMIPOTUBOTOYHOrO TUIA, CO3AECT IEHHBIN
ctos0 (3KpaH), HABCTPEUY KOTOPOMY M3 BEPXHEH 4acTH OKCUT'€HATOpa CTEKaeT BEHO3Has KPOBb.
OtoT mpuHUUN Oosiee 3KOHOMHMYEH M 3¢ ¢dexThBeH. Pacxox kucimopoga M KOJIUYECTBO KPOBHU
CYIIECTBEHHO MEHBbIIIE, YeM B MPSMOTOYHBIX OKCUTeHaTopax. V3-3a BcrieHMBaHUS HEOOJBIION

YacTH MPUTEKAIOIeH BEHO3HOM KPOBU MEHBILE TPABMUPYIOTCS (DOpMEHHBIE 3JIEMEHTHI KPOBH.
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HenocraTkoM yka3aHHBIX OKCHUT€HATOPOB SIBJISIETCS CIOXHOCTH YIpaBiIeHUs, 00yCIOBICHHAs
HEOOXOJAMMOCTBIO  TIOCTOSHHOIO HaimMuusg IieHHOro croiba [OcumoB B.IL, 1976].
OxcureHaTopaMu yKa3zaHHOTO THIIa ObUTM CHA0KEHBI PA3TUYHbIe MOAU(DUKAIIMN OTEUECTBEHHBIX
AUK.

IIneHo4HbIE OKCUT€HATOPBI

Kak cBuieTenbCTBYET Ha3BaHUE ITUX TEXHUUECKUX YCTPOMCTB, OKCUT€HALINS IPOUCXOIUT MIPH
KOHTAKTe MJICHKU KPOBHU, 00pa30BaBIIEICs HA KAKOW-THOO0 TBEPIOH MOBEPXHOCTH, C KUCIOPOIOM.
Paznuuaior cranmMoHapHbIE W POTAIMOHHBIC IUICHOYHBIE OKCHIE€HATOphl. B  cTanmoHapHBIX
OKCHUT'€HATOpaxX KPOBb CTEKAET MO HETOABIXHBIM JKpaHaM, KOTOPbIE HAaXOIATCS B aTMocdepe
kucinopoaa. [Ipumepom siBnsiercst okcurenatop ['u660oHa, ¢ moMoIIbI0 KOTOPOro Obljla MPOBECHA
nepBasg ycrnemHas onepanuss Ha cepaue ¢ HMK. OcHOBHBIMM HEZOCTaTKaMU SKpaHHBIX
OKCHUT'€HATOPOB SABJISIIOTCA UX JOPOTOBU3HA, IJI0XAs! yIPaBIIEMOCTh, TPOMO3IKOCTh KOHCTPYKIIUU
U HE00XOIUMOCTh OOJBIIOr0 KOJMYECTBA JOHOPCKOM KpoBH. bosee 3¢ (eKkTHBHBI pOoTallMOHHBIE
okcureHaropel. K HUM OTHOCSTCS MOMYJSIpHBbIE B IPOILIOM JTUCKOBBIM okcureHarop Kes —
Kpocca n unmunaapossiit okcurenarop Kpadopna — Cennunra. Ilnenka kpoBu, oOpa3yromascs
Ha TOBEPXHOCTHU BpALIAIOIIMXCA JAWCKOB WM LWIMHIPOB, KOHTAKTUPYET C KHUCIIOPOJIOM,
[10JITaBaeMbIM B OKCUT€HATOp. [IpON3BOAUTENBHOCTD POTALIMOHHBIX OKCUTE€HATOPOB B OTJIMYHE OT
HKPAaHHBIX MOXXET OBITh yBEIMYEHA 3a CYET IIOBBIMICHUS CKOPOCTH BpPALICHHUS JHUCKOB
(unnuHapoB). PaccMOTpeHHBbIE IUIEHOYHBIE M ITy3bIPHKOBBIE OKCUI'€HATOPHI MHOIOPa3o0BOI0
MOJIb30BaHMsI MMEIOT MCTOPHUYECKH HHTepec. Ha CcMeHy MM NpUIUIM  OKCUT'€HATOPHI
OJTHOPA30BOT0 MOJb30BAHUS B KOMIUIEKTE C TEIFIOOOMEHHHMKOM, apTEpUaTbHbIM M BEHO3HBIM
pe3epByapamu, CHElUanbHOH «aHTU(GOMHONW» (CHIMKOH) CEKIMEeH BHYTPH OKCHUTEHATOPA,
ra30BBIMH M JKUJIKOCTHBIMU (puibTpamu, HaOOpPOM KaHIONb M KaTeTepoB. Her HeoOxomumocTu
MOTYEPKUBATh, YTO BCE ATO HAXOAUTCS B CTEPUIIbHBIX yrakoBKax. HanbombIeil monyasipHOCTBIO
nonb3yrTes okcureHatopel ¢upm «Bentley» (CHIA), «Harvey» (CIHA), «Shiley» (CIHA),
«Polystany» (lanus), «Gambroy» (LlIBenust) u qp. ITH OKCUTEHATOPHI MOJTHOCTHIO YIOBIECTBOPSIIOT
3aIpoChl COBPEMEHHOM KapIUOXUPYPTrUU M KapauoaHectesnonorud. OnHako eciu HeoOxoanma
anutenbHas (O6osee 4 4) UCKYCCTBEHHAss OKCHICHALMsl KPOBH, TO BPEIHOE NEHCTBHE MPSIMOIo
KOHTAaKTa KpPOBH C KHCIIOPOJIOM M YIJICKHCIIBIM Ta30M CTAHOBHUTCS HeOe3pa3iIMyHbIM IS
opranuzMa.  AHTU(U3HOJIOTHYHOCTH  3TOro  ()eHOMEHa  MPOSBIAETCS  U3MEHEHHEM
ANIEKTPOKMHETHUYECKUX CHJI, HapyIICHUEM HOPMAIbHOW KOH(Urypaluyd MOJEKyJd OETKOB M UX
JieHaTypauuel, arperanueii TpomOonuToB, BeIOpocoM kMHMHOB U T.A. [Bethumel)., 1986]. Bo
n30e)kaHUe dTOro TMpH JUIMTENbHBIX nepdys3usx Oonee 1enecooOpa3HO MOJIb30BATHCSA
MeMOpaHHBIMH OKCUT€HATOPAMHU.

MemOpaHHBIE OKCUTE€HATOPBI



[TepBbIit MeMOpaHHBINH OKCUT€HATOP HEOOIBIINX pa3MepoB OblT ckoHCTpyrpoBaH W. Kolff u
¢ ycrexoM ucnbiTad B 3kcriepumente D. Effler B 1956 ¢ B rom e rogy O. Olowes u coasr.
NPUMEHWIN B KIIMHUKE OOJIBIINX pa3MepoB MEMOpaHHbIE JIETKUE, UCTIONb3YS MOJIUITHICHOBBIE,
3areM Ted-noHoBeie MeMOpanbl. B 1958 r. G. Clowes coo6mimi o 100 601bHBIX, Y KOTOPBIX ObLIH
UCIOJIb30BaHbl MEMOpaHHBIE JIeTKHe. B nmocneayromue ros! Oblu co3aanbl 6oee 3(h(heKTUBHBIC
U MEHEee I'POMO3JIKHE MOJIENIU C MCIIOJIb30BaHUEM B KaueCTBE MEMOpaHbI IMOJIMMEpPa CUIIMKOHA U
nonukapoonara [Peirce E., 1970], cunuxonusupoBannoro yris [Kolobow T. etal., 1963, 1971].
IlepBble 0AHOPA30BBIE OKCIICHATOPHI ¢ MEMOPAHOMN 11 MUKPOIIOPHCTOTO MOJUIPONMICHA ObUIN
NpUMEHEHBI B KIMHUKE Tpu onepanmsx Ha cepaue J. Hill u coast. B 1975 r. B ananutnueckom
o63ope M. Bramson wu coaBT. (1981) cooOmaercs 00 UCHOTB30BaHUU MEMOPAHHBIX
okcureHaropoB Oosiee yeM y 500 OoyIbHBIX IpH Omepanusx Ha cepaue U y 35 mpu ocTpoit
JBIXaTeTbHOM HEJOCTATOYHOCTH B TEYEHHE HECKONbKMX aHed. Hawmbombmuii cpoxk 21 neHs.
Jlpyras MoJielib OKCUT'€HAaTOPOB C  HCIIOJB30BAaHMEM CHUJIMKOHOBBIX MEMOpaH oObLIa
ckoHcTpynpoBaHa A. Lande B 1967 1., u ee Hauana Boimyckath ¢pupma «EdwardsLaboratories»
(CIIA). B nocnenyromue 10 mer ee ucronb3oBaid Bo MHOTHX cTpaHax [LandeA. etal., 1970;
CarlesonR. etal., 1973; BirnbaumD. etal., 1979, u ap.]. B nacrosimee Bpemss HanOomblueit
MOMYJISIPHOCTBIO TONIB3YIOTCS MeMOpaHHble dKcureHaropbl «CobemembraneLungy (CIIA)
MIPOU3BOAUTEIBHOCTBIO 6 JI/MUH C MEMOpaHOH M3 MUKPOMOPHUCTOTO MOIUIIponiieHa, «Sci. Med.
membraneoxygenaorsy» (CILIA) - cniupalibHbIN KOMITAKTHBIA ¢ METUIICHIIMKOHOBOH MeMOpaHOM,
«TerumoCapioxOxygenalor» (SImonus) — ¢ MeMOpaHoii U3 MUKPOIOPUCTOr'O OIUIIPOITUIICHA, C
MIOMOIIIBIO KOTOpOro Suma u coaBT. npousBenu Oonee 100 omeparuii Ha OTKPBITOM cepaLe Y
6osibHBIX ¢ Maccoi Tena 4,8—78 kr, «Travenolmembraneoxygenator» (CLLA) ¢ memOpaHoii u3
MUKPOTIOPUCTOTO Te(JIOHA, C MOMOIIBI0 KOTOporo ObLI0 BeIMONHEHO Oosiee 4000 omeparmit
[CosgrovzD., LoopE., 1981) B 3akiroueHue cienyeT HOTYEPKHYTb, YTO IPEUMYIIECTBA
MeMOpaHHBIX OKCUTE€HATOPOB BBIABIIAIOTCS TOcie AByx4yacoBoil nep¢ysun [Lake C., 1985]. ITpu
ATOM OTMEUAIOTCSI MEHBIIUI I'eMOJIU3, MEHEE BBIPaKEHHOE CHIDKEHHE 4YHCia JIGHKOIMTOB U
coziep>kanusi uMMyHornooynuHoB I1gG, IgM. Bo3neiicTBie Ha reMOAMHAMHKY BBIpaXaeTcs U B
CHIDKEHHUH TEepUPEPUUIECKOro CONPOTHBIICHUS, YBEIUYCHUN Tuype3a. I1ockonbKy GONbIIMHCTBO
orepaluii Ha cepALe MPOBOJATCS B Ipezenax 2 4, IepCreKTUBBl MEMOPaHHBIX OKCUT€HATOPOB B
XUpyprum cepana noka npodnemaruynsl [Lake C., 1985] Ilpu anutenbHbIX ke nepdy3usx B
PEaHNMATOJIOIMUECKON MPAKTUKE HX MPEUMYIIIECTBO OECCIIOPHO.

Koponapsslii otcoc

Jlro60it AUK, kak mpaBuio, CHaOXeH CUCTEMOM KOPOHAPHOT'O OTCOCA JUISl yIAIEHUS KPOBH U3
IIOJIOCTEW ceplla M ONEepaTUBHOM paHbl M Bo3BpaiieHus ee B okcureHatop AIIK. Cnepyer

MNOAYCPKHYTb, UYTO KOpPOHAapHbIM OTCOCOM MOXHO IIOJIB30BATHCA TOJIBKO B YCJIOBHUAX



rernapuHuzauuu OonpHOro. Cpasy mocie BBEICHHMsS NpOoTaMHMHA cynbdarta s HeWTpaau3aluu
renapuna (o okonuanuu I1K) Heo6xoquMo 0TcackiBaTh KpOBb OOBIYHBIM OTCOCOM B. mpoTuBHOM
Cllyyae MOXKET CBEPHYTHCS KPOBb, OCTABIIASCS B OKCHIE€HATOPE, KOTOPOI OOBIYHO HAarHETaIOT
6osbHOMY B Omkaitimue 10-20 mun nocne nepdy3un. OTMETHM TakKe, YTO MIMEHHO B CHCTEME
KOPOHAPHOT'O OTCOCA TPOUCXOAUT HAUOONBIINA TE€MOJIU3, OCOOCHHO €CIH HpPUMEHSETCs
BaKyyMHBIH npuHuuIl. [Ipyu ncnoiap30BaHUU POJIMKOBBIX HACOCOB T'€MOJIM3 MEHEee BhIpakeH. B
COBPEMEHHBIX ammnapaTax HMMEEeTCS HECKOJIbKO TaKMX HAaCOCOB C pa3JeNbHOW peryisiuer ux

MPOU3BOAUTCIIbBHOCTHU.

TennoobMeHHUK

JUisi  OKCTPAKOpHOPANIBIIOT0  OXJaXJIeHHss u  corpeBaHus kpoBu AUWK cuabGxaror
TerioOMeHHUKOM. OOBIYHO €ro MOHTHPYIOT Ha IyTH apTepUaNbHON Maructpanu. Paznmuyaror
TpyOuaTble W WIeNeBble TEIIOOOMEHHUKU. KpoBb, mpoTekas 1O TpyOKam, OXJIaXJIaeTcs
(corpeBaetcsi) BOJIOM, LIMPKYJIMPYIOLIEH B LMIMHAPE, BHYTPU KOTOPOTO PACIIONIOKEHBI TPYOKH
(puc. 1). B HacTosIiee BpeMsi TEINIOOOMEHHUKH BBIITYCKAIOTCSl B KOMIUIEKTE C OKCUT'€HATOpaMH B

OOHOPA30BOM HCIIOJIHCHUH.
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Puc. 1 TpyOuatsiii Ter1000MEeHHUK (CXeMa)



OuUIbTpHI

Cospemennas anmnaparypa UK, kak npaBuiio, cHabxeHa GUIbTpaMu 7151 )KUIKUX CPeJl U Ta30B.
DT0 HEOOXOAMMOE YCIOBHE MPU MPOBEACHUM O0IIel mepdy3uu OpraHu3Ma, rapaHTUPYIOIIee
6e3onmacHOCTh 00ibHOTO. DUIBTPHI AT KPOBH C OTBepCTHsIMU auameTpom 40 MKM
YCTaHABJIMBAIOTCS HA JIMHUM apTEpUATbHON MarucTpaiu, B CUCTEMax KOPOHAPHOI'O OTCOCa U B
PELMPKYISUOHHON JUHUU. B cucreme mis BBEIEHHs KapAMOIUIEIMYECKOT'O PacTBOpa TaKxkKe
YCTAQHABJIMBAIOTCS  CcHenuanbHble (QuiubTpel. HeobOxomumocTs B QuiIbTpax pa3iIndHOIO
HA3HAUEHUS, 3a/JCPKUBAIOIIMX MMKpPOYACTULBI, OaKTepHH, Iy3bIPbKM Taza, OO0YyCJIOBJIECHA
OO0JIBLITMM YHCIIOM OCJIOKHEHHUH U JIETAIBHBIX HCXOA0B BCIEACTBHE AMOOIMH COCYA0B T'OJIOBHOTO
MO3ra U JIpyruX >KM3HEHHO BakHBIX opranoB [HillJ. etal., 1969; PattersonR. etal., 1974]. dns
peaabHOMN OLIEHKHU 3TOU OMAacHOCTH MmoTpebdoBasock 17 et co aus nepsoii onepaunu ¢ UK B 1953
r. [losiBNeHne MepBbIX CEPUIHO BBIMYIIEHHBIX (GuinbTpoB B 1970 r., N3roToBIEHHBIX (hUpMaMu
«Pioner-Swank» (CILIA) u «Pall» (OPT") 1151 ycTaHOBKM Ha apTepHaIbHON MarucTpaiy U CUCTEME
KOPOHApPHOT'O OTCOCA, IMOJIOKWJIO HayajJo HOBOMY IMEpPHOJY B XUPYPIHH OTKPBITOTO CEpAla,
rapaHTHpyIOLIeMy MOJIHYyI0 O6e3omacHocTh camoro Merona VK. Hano npusHaTh, 4To B Beaymux
KJIMHUKaX MHpa 3TOT YpOBEHb NOCTUTHYT. JleranmbHocTh, cBszaHHas ¢ MK, mnpakrtuuecku
orcyTcTByeT. CieyeT UMeTh B BUAY, YTO MUKPOUYACTHUIIBI M T'a30BbI€ MY3bIPbKHU MOT'YT ITOCTYIIUTh
B TOK KPOBM M3 Pa3HbIX MCTOUYHMKOB M Ha pa3zmuyHbIX dTamax omnepauuu u MK. Bombiryio
OIAaCHOCTh MPEJCTABISET KOHCEPBHUPOBAHHAS JOHOPCKas KPOBb, B KOTOPOH emie 70 nepdy3un
COZICPXKUTCSL 3HAUUTENBHOE KOJMYECTBO MHUKPOArperaTtoB AETCHEPHUPOBAHHBIX TPOMOOIUTOB,
I'paHyJIOLUTOB, SpUTPOLUTOB U pudpuHa [SolisR. etal., 1974]. MukpoyacTuIsl HEOPraHUYECKOTO
MIPOMCXOXACHUSI MOTYT OCTaThCsi B pPe3epByapax OKCUT'€HATOpa, KAHIOMAX U JIp. B Ipoliecce MxX
usrotoBneHus [ClarkR. etal., 1975]. Bo Bpems oneparuu B AMK MOryT nmocTymnats yepe3 CUCTEMY
KOPOHAPHOT'0 0TCOCa MUKPOYACTHIIBI KOCTH M TKaHEH (ITOKOKHAs KJIETYATKa, MBIIIILBI U T.1).

JIpyruM UCTOYHHUKOM 00pa30BaHMsI MHUKPOArperaToB SBJISIOTCS MEXaHMYEeCKast TpaBMa KPOBH
POJMKOBBIMH HACOCaMHU, KOPOHApPHBIM OTCOCOM, IPU B3aMMOJEHCTBHM KHCIOPOJAa C KPOBBIO,
JieHaTypanuy OEJKOB U MOBPEXKAEHUH KIETOUHBIX KOMIIOHEHTOB U, HAKOHEII, PEaKIUs MOCIEeTHIX
¢ uHoponmubiMu Marepuadamu AWK [JonesH. et. al, 1982]. CymiecTBeHHYIO OIAaCHOCTb
NPEJCTaBIseT U Tra3oBasg 3MO0NUsA. MUKPOIY3BIPbKH Ta3a MOTYT HOINAcTb B apTEPHAIBHYIO
maructpaib AWK u3 okcureHaropa. AHTH(OPM YCIEHIHO TacUT KPYIHbBIE MMy3bIPbKH, HO HE
Bcerna Mmenkue [PattersonR. etal, 1982; Semb B. etal., 1982]. Ilpobnemy He pemaror u
MeMOpaHHbIE OKCUI'€HATOPhl, TaK KaK MOTYT MMETh MECTO HE3aMETHbIE MHKPOIIOBPEKICHUS
camoi MemOpanbl. HegocTaTouHbIN rpaiueHT TaBICHUS MEX/1y T'a30M M KPOBBIO IO 00€ CTOPOHBI
MeMOpaHbl MOXKET TakKKe CIOCOOCTBOBAThH OOpPA30BAaHUI0 MHKpPOMY3BIPHKOB ra3a B KpPOBHU.

[Tomo6HOE MPOUCXOAUT U TPU OBICTPOM U M3OBITOYHOM COTPEBAHHUU KPOBH B TEIJIO0OMEHHHUKE.



Hakonen, ra3 MoOXeT IPOHUKHYTb B apTEPUAIbHYIO KaHIOIIO BCJIEICTBUE MEXaHMYECKHUX
noBpexaeHni pasnmuunbix yacter AMK. Ilpu KpynmHBIX NOBpEeXICHUSAX HAOMIONAIOTCS
MAaCCHBHBIC T'a30BbIe AMOOJUHU C BBICOKOW JeTanbHOCThIO [MillsN. etal., 1980; StoneW. etal ,
1980]. Msb1 ObuIM CBUAETENSIMH MACCHUBHOM Ta30BOM 5MOONIWH, MPOU3OIISANICH H3-3a
TEXHUYECKOM OmMOKH, KOrJja Hacoc, BMECTO TOrO YTOOBI OTCAchIBaTh KPOBb U3 CEp/lla, Hayal
HAar"HeTarb BO3YyX B JIEBBIH JKEIYyIOUEK.

[Tponsonuta MaccuBHasi 3MOOJUS COCYJOB T'OJIOBHOTO MO3ra. BoybHYIO yAanoch cracTi,
6eICTPO OxiamuB ¢ momomsio AMK u nmpoBens rumepGapuuecKyr0 OKCUIHAIMIO TOTYAC MOCIE
noctaBku u3 oneparuronHoi 0,7 MIla (7 atu). CoBpemeHHbIe (HIBTPHI, YCTaHABIMBAcMbIe Ha
JUHUU apTepHaIbHOW MarucTpajy, He TOJbKO CIIOCOOHBI 3aJepKaTh MEJIKUE My3bIPbKH rasa, HO
3 PEeKTUBHBI U TPU MAaCCUBHON 3MO0IMH. DUIBTPBI U3rOTABIMBAIOT U3 HEMIIOHA, TOTUCTEPa WIH
nakpoHa. Pazmeps! nop ot 12 1o 40 Mxm.

Jlnst MHQY3UU KapAMOIUIErHYECKUX PaCTBOPOB, HE COACPIKAIIMX KPOBH, IPUMEHSIOT (PHIBTPHI
c mopamu juamerpoM 0,2 mxM. CormacHo panHbsIM juteparypel [Hilll. etal , 19701,
MUKPOMWIBTPHl TO3BOJIMIM CHU3UTH JeTaabHOCTh ¢ 19,8 nmo 6,5%, a umciao Mo3roBbIX
ocnoxxuenuit ¢ 31 no 4,2%. [lo nanubim A. Wilner u coat. (1983), yncno HEBpOIOTHUECKUX
OCJIOKHEHUH OBLIO CHIKEHO J10 MUHUMYMa TP MPUMEHEHUH (PUIIBTPOB, Y KOTOPBIX AUAMETP MOP
coctasiisieT 40 mxM. [lpu ucnonb3oBaHuM GUIBTPOB C MOPAMU AUAMETPOM 25 MKM OCJIOKHEHUS

MPAKTUYCCKU UCUC3JIN.

Metoauka nposenenust UK. MonuTopuHr

WK TtpelyeT THIATEIBHOIO MHOT'OCTOPOHHETO KOHTPOJSA 32 (DYHKIMSIMH >KU3HEHHO BaXKHBIX
opraHoB u cucreM. HekoTopsle 3 mnokazaTeneil aHeCTe3UOJIOTH U Mepy3HOJIOTH MOTyJyaroT B
BHJIE MOHUTOPHHTA, T.€. IOCTOSHHO, IPYTHE - IEPUOANUYECKU Ha Pa3IMYHbIX dTanax onepanuu u
nep¢dys3un. Ilog HemocpeaCTBEHHBIM KOHTPOJEM Mepdy3nonora HaXoaITCs MPUOOPHI, TaroIIne
MH(OPMALIHIO B PKUME MOHUTOPUHTA O IPOU3BOAUTENILHOCTH aPTEPUATIBHOTO U OTCACHIBAIOLINX
HacoCOB, TEMIEpaType apTEpPUAIBLHON KPOBHM, OXJIAKIAWOIIEH M COrpEeBarOled BOJBL,
LUPKYJIUpYIOLIeH yepe3 TermnooOMeHHUK. K HeMy e MoCTynaloT AaHHbIE HCCIEeIOBAHUS T'a30B
kpoBH, KOC, a51eKTpoauToB, reMaTOKpUTa, CBEPTHIBAIOIIEH CHUCTEMbI KpoBH U Ap. OcTranbHble
napametpsl — D3I, OKI', cpennee aprepuansHoe nasinenue, [I1B/], temnepaTtypa tena (muieBon,
HOCOTJIOTKA, MpsMas KHIIKa, MHUCXKapA), AWype3 U T.JA. - HaxXOAATCS TOJ KOHTPOJIEM
a"ecre3uosora. Cienyer noJuepKHyTh, UTO B Ipoliecce nepdy3nu aHecTe3noior u nepdysnonor
MIOCTOSTHHO OOMEHHUBAIOTCSI UH(OpMAIHEH.

Bri6op pactBopa s 3anonnenust AIIK



B nepuon ocBoenus u BHenpenuss MK B KIMHMYECKYIO MPAKTUKY HMCIIOJIB30BATH CBEXKYIO
reapuHU3UPOBAHHYIO KPOBb B KonuyectBe 4 5:1. 3areM OpraHuM3alMOHHBIE CIOXXHOCTH
3aCTaBWJIM KIMHULUCTOB TOJb30BATHCS KOHCEPBUPOBAHHOW KPOBBIO CO CPOKOM XpaHEHHS 10 5
nHed. B panpHelmeM cTamy OYEBUAHBI OMACHOCTH IUPKYJSALMUA B OpraHu3zMe OOJibIInX
KOJINYECTB YYKEPOJHON KpoBH. BbUT ommcaH «CHHIApOM roMosioruuHoi kpou» [Dowl. elal.,
1960) ¢ BBIXOAOM MJa3Mbl U3 COCYAMCTOrO pycla, 3acToeM M «3abomaunBanuem» («bindingy)
KPOBH B CHCTEME YPEBHBIX COCYJIOB, arperamueil 3puTpOLUTOB U TPOMOOIMTOB B Pa3IUYHBIX
00JIaCTSIX U B MEPBYIO OYepe/b B JIETOUHBIX COCYJaX C OTKPHITOM apTEPUOBEHO3HBIX IIYTOB U
BO3HUKHOBEHHUEM TMHOKCEMHUH («mep(y3UOHHBIE JIETKUE»). DTH U3MEHEHHS COMPOBOXKJIAINUCH
KOaryJiornaTHe, IeYeHOYHO-IOYEUHOW HEJOCTaTOYHOCThIO, METa0OJUYECKUM  alliI030M,
CHIDKEHHEM CYp(haKTaHTHOW aKTUBHOCTBIO M MOJATIMBOCTHIO U JIerkux U T.4. [Tobias M., 1986].
WHbpIMU cT10BaMu, HAMKLO ObLIa KApTHHA I10KA, JOCTATOYHO MOJIHO OMUCAHHAS B JIUTEpAType MpH
NEepeIMBaHUU OONBIIUX OOBEMOB KpPOBH, TSOKENOW TpaBMe M T.A. PemieHuio 3Toil mpoOiaembl
cniocooctBoBanu remoauitonus [PanicaF., NeptuneW., 1959], coBepiieHCTBOBaHHE annapaTypbl
s UK ¢ MeHbITuM 00heMOM MIEPBUYHOTO 3anofHeHus (110 1,5 1) 1 00JbIIel OKCUTCeHUPYOMIEH
CIIOCOOHOCTHIO0. DTO MO3BOJIUIIO Y B3POCIBIX OOJIBHBIX MTPOBOAUTH MEepPy3uto 6€3 NCIOIb30BAHUS
nonopckoir  kpoBu [CooleyD. etal., 1962]. IlenecooOpa3HOCTh TI'e€MOTUIIONHMHA  ObLIa
MOJTBEPXK/ICHA CYIIECTBEHHBIM CHIDKEHHEM KOJMYECTBA OCIOXKHEHHH CO CTOPOHBI JIETKHUX,
cBepThiBaroneil cucrembl KpoBu [LitwakR. etal., 1965], ymyumenuem TkaHeBoil mepdysuu,
IMype3a, YMEHbIICHUEM YHclia TOYeYHbIX ociokHeHud [Roe B. etal., 1964] u noBpexnenuit
dopMeHHbIX dmeMeHTOB kpoBu [Zundi N. etal, 1961]. Muorue aBTOpPBI, HCHOJB3YIOUIUE
ayTOKpOBb M DACTBOpHI, T.€. OINEpHpyOIMe 0e3 TOHOPCKOM KPOBM, OTMEUAIOT BBICOKOE
CoZiep)KaHue TPOMOOIMTOB M  3HAUUTENIBHOE CHIDKEHHE YHUCIA IOCICONEPalMOHHBIX
kpoBoteueHuit [LilleaasenP., 1977]. Hemocrarkamu TreMOAWIIIONUU SIBISIOTCS yMEHBIICHUE
KHCJIOPOJHOM €MKOCTU KPOBU M M30BITOYHOE COJEpPKAHMUE >KUJKOCTH B COCYAUCTOH CHCTEME,
YpeBaTOE OMACHOCTHIO TMIIOKCUH, TIEPETPY3KU Cep/lla U OTEKa OPraHOB M TKaHEH. DTH (aKTOpbI
HE TPEACTABIISIOT CYIIECTBEHHOM OMACHOCTH BO BpeMs Nepdy3uH, HO MPOSBISAIOTCS MpH
nepexojie Ha ecrecTBeHHoe KpoBooOpamienue [Ocumos B.IL., 1976]. OnrtumanbHas creneHb
reMOoAIIoNHUH paBHseTcst 20—25 mi/kr, MmakcuManbHast — 30 Mir/kr. ['unorepmusi CyImecTBEHHO
HUBEJIHPYET HEJOCTATKU T€MOAMIIONMHU 33 CUET CHIDKEHUS MOTPEOHOCTEN TKaHEe! B KUCIIOPOJIE U
MOBBIIIEHUS €T0 PACTBOPUMOCTH B IIa3Me mpu oxiaxaeHuu [TobiasM., 1986]. Jlns 3anonHenus
AWK #CroNb3yloT KpUCTAJUIOMAHBIE M KOJUIOMAHBIE IUIa3MO3aMEHHUTENH C Pa3IMnYHbIMU
KOMIIOHEHTaMHU. M3 KpUCTAJUIOMIOB dYallle BCEro MPUMEHAIT 5% pacTBOp TJIIOKO3BI,
cOanaHCUpPOBaHHbBIE COJIEBbIE KOMIIOHEHTHI (pacTBOop XapTMaHa, PuHrep-makrar, mia3MoOJIUT-

148), mannuTon [TobiasM., 1986], u3 KOUIOMAHBIX ILIA3MO3AMEHUTEICH — KCIATHHOJIb,
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PEOTIONUTITIOKKH, «mepdy3uoHHbINH KokTeinby [Kobaxumse 3.A., 1975; Ocunos B.IL., 1976],
nekctpan-40 u gekcrpan-70, 5% u 20% pactBopsr ansbymuHa u 1p. [RudowskiW., 1980; RingJ.,
Messmer K., 1977 u np.]. B nmocnennue roapl onpeneseHHbIH HHTEPEC BBI3BIBAIOT PabOTHI 1O
CO3JIaHHMIO UCKYCCTBEHHOT'O HOCHUTEINS Kucaopoaa, mposeneHHbie kak B CCCP, Tak u 3a pyOesxom
[benosipuieB @.D. u np., 1984; BeisbarthH., Suyama T., 1981; FreyR. etal., 1981; JonesH., 1983].
Llenp 3THX HCCIEOOBAHUNH — TONYYUTh NEPPTOPXUMHUECKHE COCIUHEHHS, CHOCOOHBIE
NEPEHOCUTh PacTBOPEHHBIN B HUX Kuciaopoa. Cosn Bunoyc Esrennst Annpeesuua ¢dTopan,
nepdykon, 3apyoexusie (moo3on ['C-43, dmoozon HA (35 u 20%). DkcnepuMeHTH Ha
JKUBOTHBIX U OTAEJIbHBIC KIMHUYECKUE HAOMIOACHUS TOKa3aIHl 3(PEKTUBHOCTD STHX MPEMapaToB
KaK TEepeHOCUYMKOB KHCIOPOZA, OAHAKO ObUIM BBISBICHBI M CYILIECTBEHHbIE HENOCTaTKH. B
YaCTHOCTH, YCTaHOBJICHO, YTO MepPTOPYTIepOIHbIE COSAUMHEHUS, IOKUHYB COCYIUCTOE PYCIIo,
JUIUTENIHO ~ 33/IEPKUBAIOTCS. B PETHKYJOPHJIOTENMAJIbHOM  cucteme.  Pesromupys
BBILIEU3IIOKEHHOE, CJIeAyeT OTMETHUThb, YTO ONTUMalbHOM cpenoit s 3anmonHenus AUK
ABIISIIOTCS. KOMOMHHPOBAHHBIE KPHUCTAJIOMIHO-KOJUIOMAHBIe pacTBophl [OcumoB B.IL, 1976;
TobiasM., 1986]. KonuuecTBo cBexell WHAMBHUAYAIBHO IMOJAO0OPAHHON KpPOBH JOJKHO OBITH
cBeleHo K MUHMMYMY. OcHOBaHUEM JUIsl JOOABJICHHsSI JTOHOPCKOW KPOBU B ammapar sBISETCS
OIMACHOCTh U30BITOYHOM T'eMOAMIIONHH (IETCKHI BO3pacT, HCXOAHO HU3KUI FT€eMaTOKPHUT).

[Monxmouenne AUK k 6onbHOMY

[Tocne 3amonHeHus anmnapara u yJajJeHHs BO3yXa U3 apTepUalIbHOM MarucTpaiy MpOBEPSIIOT
u xoppurupyior KOC nepdyszara. BaxHo 3HaTh, uTo momorpeBats mnepdysar (0e3 KpoBu) He
CllelyeT, TaK Kak, COIJIACHO 3aKoHy ['eHpu, 3TO NPUBOIUT K BBIXOJY Iy3bIPPKOB Tra3a W3
nepdysara [Ocunos B.I1., 1976]. Kantonu BBOIAT B BOCXOJSIIYIO a0PTY U IMOJbIE BEHBI MOCIIE
IpeBapUTENIbHOM MHBEKIMH TeNapuHa, KaK MpaBuio, U3 pacueta 3 Mr/kr. Cieyer noa4epkHyTh,
YTO MEPBOHAYAIBHON PacyeTHOMN /103bl renapuHa Jisi 0e30MacHOCTH MPOBEJCHUs nepdy3un 0e3
JONOJTHUTEIBHOTO KOHTPOJISL 32 CBEPTHIBAEMOCTBIO KPOBM MOXKET OBITh HejocTarouHo. llo
naraabeiM B. Bull u coat. (1975), mocne BBeeHUsT OTMHAKOBOM 03Bl 3 MI/KI MHOTHE OOJbHBIC
OKa3bIBAIHUCH MO0 HEOCTATOYHO, TUOO0 M30BITOUYHO renapuHu3upoBanbl. C 3TOH LeIbIo Tepes
HavaioM MK HeoO6X0 1Mo OIIeHUTh TaKO# NoKa3aTelb, Kak aKTHBUPOBAHHOE BPEMSI CBEPTHIBAHUS
kposH clottingtime— (ABCK), ontumanbHslii ypoBeHb KoTOporo Bo Bpems K cornacHo ganHpIM
J. Young (1982), nomxken OwbiTh B mpenenax 450—500 c¢. ABCK nenecoobpazHo ucciaenoBaTh
gyepes kaxapie 30—45 MuH nepy3uoHHOr0 MeproIa.

Ilepen nauanom MK anecTe3mosor BBOIUT B OKCHIE€HATOpP IMpENaparhbl, HEOOXOIUMBIE UL
MOJJICPXKAHUS AHECTE3UU U MUOpPETaKcauu (cM. TiaaBy 23).

Havano u nognep:xanue MK
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[lepexon ¢ ecTeCTBEHHOT0 KPOBOOOPAIIIEHHUS HAa HCKYCCTBEHHOE OCYILIECTBIISICTCS B JIBA 3TaIa.
I[1epBrIit — napasuienbHOE KpoBooOpaleHne — TpedyeT oT nepgy3uosora 60JIbIIOro HCKYCCTBA.
OcHoBHas 3aJaua 3aKJII0YAaeTCs B MOJIEPKAHUU aJIEKBATHOT'O KPOBOCHA0KEHHUSI TOJIOBHOTO MO3Tra
U HEJONMYUICHWH Jake€ KpaTKOBPEMEHHOrO II€pHOAa THUIOKCUU BCJIEACTBHE OBICTPOTO
yMeHblIeHus o0beMa wnupkyiaupytomeil kposu (OLK). Kak moxaspiBaeT oneIT, s
NOPEOYNpPEXKACHUST YKa3aHHOTO  OCJIOKHEHUS HEOOXOJAMMBI TECHOE COTPYAHHUYECTBO H
B3aMMOIIOHUMAaHHUE MEXIy aHECTEe3HOJIOroM, nepdy3uojaoroM M xupyprom. BaxHo, yToObI Ha
JTane MapajuleIbHOr0 KpoBooOpamieHus: KoinmdecTBO mnpurekaiomeir B AUMK mo BeHO3HBIM
KaTeTepaM KpOBM HE MPEBBILATO Obl KOJIMYECTBA HArHETaeMOW apTepHalbHBIM HACOCOM.
[lepy3uonor KOHTPOJMPYET HPUTOK BEHO3HOM KpPOBH C TakuM pacueToM, uyToObl LI[BJ]
YMEHBIIAIOCh TIOCTETIEHHO, a OHORJIEeKTpUYecKas aKTUBHOCTh MO3ra HE M3MEHsJIAch.
AHanoruyHeIM 00pa3zoM nepdy3uosor I0DKEH perysiupoBaTh paboTy apTepHalbHOIO Hacoca,
YBEJIMUYUBAs €r0 IPOU3BOAUTEIBLHOCTD JJO PACUETHON ITOCTENEHHO, B TedeHue 2—3 MuH [Ocumnos
B.I1., 1976]. [locne Toro kak JOCTUTHYT Hepdy3MOHHBIN OanaHc MeXIy MPUTOKOM U OTTOKOM Ha
YPOBHE pPacyeTHOM NPOU3BOAMTEIBLHOCTH, MOYKHO IEpeXoauTh K 3Tamy nojaHoro MK myrem
NIEPETATMBAHNS TYPHUKETOB HaJl BEHO3HBIMU KaTeTepaMu. MHOIOJIETHUN ONBIT CBUAETENBCTBYET
0 TOM, YTO pacyeTHas MPOU3BOIUTEIBLHOCTh apTEPUATILHOTO HAcOCa JO0JDKHA OBITh B Ipenenax
2,2—2,4 n/(m* *mMuH). B nanbHelneM ee KOPPUTUPYIOT B 3aBUCUMOCTH OT CTENEHH OXJIAKICHUS
(corpeBanust) mox kKoHTposeMm Por u Pc 02 aprepuanbhoii 1 BeHO3HOU KpoBH, mokaszateneit KOC,
remarokputa, D3I u ap. Jns ynydineHus nepudepruueckoro KpoBOTOKA U HPEAyHpPexaeHUS
aprepuanbHoil runeprensuu B AVK BBOAAT BazoaunaTaTopsl (Aponepuaos, HaTpus HUTPOIIpYC-
cua, rurponuii, apdonan). Cnemudukoit MK sBrnsercs HadanbHOE MaJeHUE apTEPHATBLHOTO
JaBleHUs] U OOIIero mepugepruueckoro COMPOTHBICHHUS C IMOCIEIYIOIUM IMOBBIIICHUEM MpU
HenszMeHHo# npousBoauTenbHocTd AUK. IToguepkHeM, 4To apTepraibHOe IaBmeHue nfrrann ue

bunoyc E.A
JOCTHTaeT HCXOJHOTO YPOBHS, B TO BpeMsl Kak oOIee mnepudepuueckoe CONPOTUBICHUE B
YCIOBUAX THUIIOTEPMHHM BpPEMEHAMH, OCOOEHHO y THIIEPTOHHKOB, MOKET YBEIHMYMUBATHCS II0
CPaBHEHHMIO C MCXOJIHBIM ypoBHeM. [lo MHeHHIO OOJBIIMHCTBA aBTOPOB, BO Bpems nepdysuu
1enecoo0pa3Ho MOIePKUBATh CPEeIHEE apTepHalbHOE AaBiieHue B npeaenax S0—o60 MM pT. cT.
[Kolka R. et al., 1980; Sethia B., Wheat-ley D., 1986; Koning H. et al., 1987]. B ycnoBusx
ymepenHoil runotepmun (28—30°C), aieKkBaTHOTO nMepruQepruuecKoro KpOBOTOKa, JOCTUTaEMOT0
INPUMEHEHUEM Ba30JMJIaTaToOpOB, U mpousBoauTensHoctd AWK 2,2—2.4 1/(M? sMuH) Takoe
apTepuanbHOE JaBJICHHE MOJHOCTHIO 00ECIEUNBACT JOCTABKY KUCIOPOAA K OpraHam U TKaHsm. B
CBSI3M C TeM 4TO OONBIIMHCTBO ONEpaluid MPOBOAUTCS B YCIOBUAX XOJOJOBOH U
(bapMakoIOrHYeCKO KapJMOIUIErHMH, YacTh pacTBOpa B Ipolecce Meppy3uu IMOCTymaeT B

OKCHUI'CHATOp W YCHUJIMBACT TI'CMOJUJIIOIHUIO. I[.HH BBIBCACHHA H3JIMIIKOB BOJAbl MHOTI'HC
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nep¢dysuonoru B nporecce MK moaximrouaroT crenuanbHblii NpuOOp — TeMOKOHLEHTPATOD,
KOTOPBIM BBIBOAWUT M3JMIIKKM BOAbl U3 mep¢ysara, Bo3Bpamas kpoBb B AUK. IIpobrmemy
M3JHUIIHEH TeMOAMITIONMHU PEeIIaeT CrelHaabHast CUcTeMa JUIsl KapJHOIUIET K, CO3/JaHHast (UpMon
«Polystany ([lanus).

O,Z[HOBpCMCHHO 9Ta CUCTCMa 3alllUIIacT CCpAlC OT TMIIOKCHUHU, TAK KaK OJAUH U TOT KC 00BeEM

KapJAMOIUIETUYECKOTO PACTBOpAa IUPKYIUPYET MO Kpyry (MOJIOCTh MEepUKapia — OTCOC —
TEIUIOOOMEHHUK — HAacoC — TOJIOCTh MEpUKapiAa), OXJIaXJasCh C MOMOIIBI0 MaJIEHBKOTO
TEII00OMEHHUKA.

[lepexoxa Ha ecTeCTBEHHOE KpOBOOOpaIeHHe

[Tocne 3aBepuieHMS BHYTPUCEPJCYHOI'O STama OINEpaldd, COrpeBaHus OOJLHOIO H
BOCCTAHOBJIEHUS CEPJCYHOIN NEATEIbHOCTH HAUMHAETCS HE MEHEE OTBETCTBEHHBIM MEpUON —
IEepexo] C MCKYCCTBEHHOTO HAa €CTECTBEHHOE KPOBOOOpallleHHE, KOTOPBIM JOJKEH OBITh
IUTaBHBIM, C 3TArloM MapajlIeIbHOT0 KPOBOOOPAIIEH!US, KOTOPbII OOBIYHO IPOJOJKHUTEIbHEE, YEM
napajjielibHoe  KpoBooOparieHue B Havaine nepdysuu. Paszymeercs, Bce 3aBUCHT OT
(YHKIMOHATBLHONH TOJHOLICHHOCTH CEp/lla, CTENEHH BOCCTAHOBIICHUS €€ COKpPaTHTEIbHOM
CIIOCOOHOCTH IOCIIE MEePHOia KapIUOoIUIeTuH U uieMun. OueBUIHO OHO — Harpyska Ha cepue
JOJDKHA YBEIMUYMBATHCS IIOCTENIEHHO. AHECTE3HOJIOT PErYIUPYET 3TOT MIPOLECC, OCHOBBIBASACH HA
MoKa3aTessiX CepAeyHOro BbeIOpoca, aprepuaibHOro namineHusi, L[BJl, naBnenuss B neBom
npencepauu, JKI' u O0I'. [Ipu Hanuuum NpU3HAKOB CEPAEUHOM HEJOCTATOYHOCTHU NapajlIeIbHOE
KpOBOOOpAIlleHHE MPOJIOIDKAIOT Ha (POHE SHEPTUYHOM KapAHOTOHMYecKoi Tepanuu. [lepdysuio
MPEKpaILaloT, KOT/1a cep/ile HAUMHAET aJIeKBaTHO MepeKaynBaTh 75% MHUHYTHOTO 00beMa KPOBH.
Ilocne mnepexatuss BeHo3HOW Maructpaiu AWK mponomkaer HarHeratb KpOBb  U€pe3
apTepHalIbHYI0 Marucrpaib noj KoHrposieM LIB/l, koTropoe He NOMKHO mpeBblmarh 15—17 cm
BOJ. cT. B mocneaytomue 15—20 MmuH nocrenenHo, 1pooHbMu moprmsmu (70—100 mi), mo mepe
cumxenus LUBJl npoxomkaercs narueranue kposu u3z AUK.

Boccranosnenne OLIK u crabunu3ariyst reMOIMHAMHKH SIBJISIFOTCS OCHOBAHUEM VIS YIAJICHUS
BEHO3HBIX KaHIOJb U3 IPEJCEepAns U Havaia BBEJCHUS IPOTaMUHa Cyb(daTa 11l HeUTpaau3aiu
rernapuHa. ApTrepHaibHas KaHIONS yAAISIETCs HECKOJbKUMHU MUHYTAaMH IO3KE€ C TEM, YTOOBI
BBECTH JIOTIOJIHUTENBHBIN 00beM KpoBu U3 AWK B OTBeT Ha CHIDKEHHE apTePHAIBLHOTO AaBICHUS
¥ Ba30/IMJIATAIMIO, KaK IIPABUJIO, BOSHUKAIOLIME ITPU BBEJICHUU IPOTaMuHa cylbpaTa. B Teuenue
30—40 mun noctnepdyszuonHoro nepuona AUK u kaHIOIM JOTKHBI OCTaBaThCS B OTIEPAITIOHHON
Ha Cllydail SKCTPEHHOro mojkiaoueHus. Ilpu HecTaOMiIbHONW TreMOJMHAMUKE STOT MEPUOJ
yBENUYMBAIOT. ECM MeMKaMEHTO3HBIMH CPEICTBAMU HE YJA€TCsl CTAOMIN3UPOBATh CEPICUHYIO
NeATeNbHOCTb, CIEQyeT, HE Tepss BpeMeHH, MpulOeratb K BCIOMOraTeNbHBIM METOAaM

MOJIep’KaHusl KpOBOOOpAILIEHUSI.
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A. KOHTYp UCKYCCTBEHHOT'O KPOBOOOpaIIeHUS

1. Ilox nedcTBHEM CHIBI TSHKECTH BEHO3HAs KPOBb M3 IIPABOrO IIPEACEpAUs WIH
MOJIOW BEHBI JPEHUPYETCS B pe3epByap, HPOXOJUT YEpe3 OKCHIeHATOp/TEIIO0OMEHHUK,
MOJICOCAMHEHHBIH K OXJaXKIAoLIei/corpeBaromeil MalHe, U, IOCPEACTBOM POJIMKOBOTO WIIH

HEHTPU(YKHOr0 Hacoca, BO3BPALIAETCS B apTepHATIbHYIO CUCTeMY (PUCYHOK 5.1).

a. ApTtepuanbHas KaHIONS OOBIYHO pacrojaraloT B BOCXOJMIIEH aopTe, HO
MHOT/Ia €€ pa3MelaloT B rnepudepuueckoid aprepuu (0ObIYHO B OEIpeHHOM W H3penKa B
MOJIMBILICUYHONW apTepUu), KOrjaa KaHyJSIUsA KalbIU(DUUUPOBAHHON HIIM aTepOCKIEPOTHUYECKU
M3MEHEHHOM aopThl HEBO3MOXKHA WJIM TPEAINONaraeTcss 3HAYUTEIbHOE TIIOBBIIICHHE pUCKA
MHCYJIbTa BCIIEACTBUE MaTEPHAIBHON SMOOIHH.

b. AKTHBHBI HaCOCHO-BCIIOMOraTENNbHbIN BEHO3HBIN JIPEHAXK C PUMEHEHUEM
HEHTPU(YKHOr0 Hacoca Yale BCero UCMOJb3yeTCsl IPH BHIOJTHEHUH MUHUMAIbHO MHBA3UBHBIX
nporenyp. OH yCHIIMBaeT BEHO3HBIN APEHAXk, KOTla IPUMEHSIETCS BEHO3HAs KaHIOJS MaJICHbKOTO

Kanmuopa.

2. OrtcacbiBarolye JJMHUM TaKKe BO3BPAILalOT KPOBb B KApAMOTOMHBIN pe3epByap, B
KOTOPBIH 1ep(y3H0I0r BBOIUT JIEKapCTBEHHBIE NpenapaTsl. [I0TokM KUCIopoa U yriIeKUCIOThI
B OKCHI'€HATOP PETYIHPYIOT MUKCEPOM. J[omomHUTENbHAS KaHIOS MOXKET ObITh IMOACOETMHEHA K
HMHTpaKapAUaJIbHOMY JPECHAXKY, IPEHUPYIOIIEMY KPOBb B pe3€pByap MO ACUCTBUEM I'PAaBUTALINH,

HJIM IYTEM aKTUBHOI'O OTCACbIBAHUSA ITPU ITOMOIIH I'OJIOBKH POJIMKOBOT'O HACOCA.
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PucyHok
1

Water out

Water In

Oxcmpakopnopanvusiti koumyp. Iloo Oeticmeuem cunvl maxcecmu Kpo8b OpPeHUpYemcs no
6eHo3HOU qunuu (A) 8 Kapouomomuwill pesepsyap (B), a 3amem nepexkauusaemcs Hacocom uepes
oxcuzenamop/mennooomennux (D) u no apmepuanvroti aunuu uepes unomp (E) nacnemaemcs 6
apmepuanvHulii konmyp (F). [Jononnumenvnvie omcocuvie nunuu (G) mocym Ovims ycmaHosensl
0J15 UHMPAKAPOUATLHO20 WYHMUPOBAHUS U YCMPAHEHUSI KPOBU U3 ONEPAYUOHHO20 NOJIAL.

B. Havano uckyccTBEeHHOTO KpoBOOOpaIieHus

1. CucrtemMHOe HazHauyeHue 3-4 MI/Kr remapuHa ¢ KOHTPOJEM JEeWCTBUS renapuHa
aKTUBUpPOBaHHbIM BpemMeHeMm cBepThiBaHus (ACT) cymecTBeHHO s MUHUMM3ALUU
CBEPTHIBAHHUS B IIPHUJIENAX SKCTPAKOPIIOPAIBLHOIO KOHTYpA.

2. IIpyn BKIIOYEHMH HAcOCa CO3JAeTCA HEMYJbCUPYIOIIMM IOTOK IPUBOAAILECH K
HOPMOBOJIEMUYECKON IreMOoMuIonuu (reMatokput cHumxkaercsa ot 30 1o 50% B 3aBUCUMOCTH OT
o0bema kpoBn).?” O6paTHOe APEHHPOBAHKE MpaiiMa U3 HACOCA TIEPE HavYaIoM Gaimacca MOKeET
MHUHHMU3MPOBATH TEMOJUITIOLUIO U MIOUIEPKUBATH OoJiee BhICOKHUIt remaTokpuT.>? Kak oTMeueHo
BBIILIE, C TIOMOIIBIO Ba30MIIATATOPOB (HAPKOTUKOB, MHTASIIIMOHHBIX areHTOB HJIM Mporodosa)
WK BazonpeccopoB (peHmmppuH, HOpaapeHAINH) KPOBSIHOE JTaBICHUE 0OBIYHO MOIIEPIKUBAIOT
Mexay 55 u 65 mm Hg. [lanmeHT MOXeT ObITh COTPET WU OXJIAXACH B 3aBUCHMOCTH OT

XUPYPrHYECKUX MPEANOYTEHUI U THIIA OTlepalyu.’!
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C. [IpekpatieHre UCKYCCTBEHHOTO KPOBOOOPAIICHUS

1. [TanieHT JOKEH OBITh COrpeT 10 HOpMOTEepMHUHU. Jlerkue BEHTUIMPYIOTCH,
AIIEKTPOKAPIUOCTUMYJISIMS WHULMUPYETCS, B Cllydyae HEOOXOAMMOCTH, a CepJle HaIOJHSIOT,
OrpaHUYMBAas BEHO3HBIA BO3BpaT, MO Mepe TOro Kak OaimaccHBI MOTOK YMEHBLIAIOT M
ocTaHaBIIMBaIOT. HU3Koe crucTeMHOe CONPOTHBIICHHE SIBISETCS OOBIYHBIM SIBJICHUEM, [TO3TOMY O
arOHUCTBI U XJIOPUJ KaJbLUs MOJIE3HBI IS YIyUIIEHUSI CUCTEMHOIO KpOBSHOTrO AaBiieHus. [Ipu
IUIOXOM CeplIeYHOM MPOU3BOIUTEIBHOCTH CJEIYyeT pPacCMOTPETh BONPOC 00 HMHOTPOITHOM
noanepxke (cmorpute 10 riasy).

2. Ecnmu mammenTt crabuiieH, To A peBepcuH d3¢¢eKkTa renapuHa Ha3zHAYalOT
IPOTaMUH (CMOTpUTE cTpaHuly 162, rie o0CykaaeTcs peakiys Ha MIPOTaMUH) U JEKaHYJIUPYIOT

cepaue. OcylIecTBIAI0T TEMOCTa3 U 3aKPhIBAIOT IPYAHYIO KIETKY.

D. Heb6naronpustasie 3¢ pextsr UK

1. WK akTUBUpYeT MHOTOUYMCIEHHBIE KacKaJbl, BKIIOYas: KaJJIMKPEUHOBBIH,
KOAryJIsIMUOHHBIA M CHUCTeMy KoMmIieMeHTa. OJHOW M3 MEepBUYHBIX 3a00T SBISETCS TO, UYTO
CHCTEMHasi BOCHAJIMTENIbHAS PEAKLUs CIYXXKUT NPUYMHON MPOMH(IAMMATOPHOTO IUTOKHUHE3A.
OT0 CcmocoOCTBYET HEUTPOPHUI-DHIOTETUANBHON —aAre3uu, KOTopas BieueT 3a coboit
MHUOKapAnuanbHOe penepdy3noHHOE TOBPEXKACHUE, TIETOUHOE MTOBPEXKICHUE 1 T€HEPAITN30BAaHHYIO
KalWUIIPHYIO MpoTedky.>23° Jlpyrum npobiaemamu, BosHUKaromuMu Beneacteue UK ssisiores
KoaryJsonarus (pasBefeHrue (pakTopoB CBEPTHIBAHUS U TPOMOOLIUTOB, TUCPYHKIUSA TPOMOOIIUTOB)
U TOYEYHAas M CIUTaHXW4ecKas runonepdys3us (BbI3BIBAIOIIAS MOYEYHYIO AUCHYHKIHIO U
racrpouHTecTuHanbHbIe (Gl) ocnoxHeHus).

2. Hcnonp3oBaHne MEeMOpaHHBIX OKCUT€HATOPOB, IeMapuHU3UPOBAHHBIX KOHTYPOB,
HEHTPU(YKHBIX HACOCOB, WHTPAONEPALMOHHOE MPUMEHEHHE CTEPOUJIOB, JIEHKOIMTAPHBIX
(GUIBTPOB, WM MAaHHUTOJNA MOXKET YMEHBIIATh CTENEHb JTUX PAcCTPOUCTB.>® AmpoTvHMH -
MHTUOUTODP IJIa3MEHHOM MPOTeas3bl, KOTOPBIA P BBEJICHUH B BHICOKHX J103aX, KPOME CHUKCHHS

KPOBOIIOTEPH MOYKET YMEHBIIATh TIOCIIEICTBUS BOCIAJIUTEIBHOIO Kackaza. 3638

E. I'mnorepMuyuecKkuil TUPKYIATOPHBINA appecT UCIOIb3YETC B CUTYalMsX, KOI/la aopTa HE
MOXET OBITh Nepexkara BCIEICTBHE HEOOXOJMMOCTH BBIMOJIHEHHS aHACTOMO3a C aopTOM.
[TanmenTa oxnaxatot 1o 18-20°C, npu kotopom D3I cTaHoBUTCS poBHOM. /L1 mpodmiiakTuku
1epeOpaIbHOTO TMOBPEXKICHUS TOJIOBY OOKIJIAIBIBAIOT JIBOM M BBOJAT JEKapcTBa (CTEPOMIIBI,

O0apOuTypatbl). ApTepHANbHYIO JIMHUIO MEPEeXKUMAIOT M JAPEHUPYIOT KpPOBb U3 CHCTEMBI
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KpPOBOOOpAIIIeHHUsI, HE TT03BOJISAA BO3AYXY MONAacTh B TUHUU. «be3onacHas» BepXHss rpaHula JUis
LUPKYJATOPHOTO appecTa Npu Takol TemnepaType coctasiger 45-60 MunyT. BBenenue kpoBu u3
HAacoca peTporpajiHo B TOJIOBHOM MO3T Yepe3 KaHIONIO0 B BEPXHEH M0JI0H BEHE MOKET PACIIMPUTD
3TOT BEpXHUI O€30MacHBIN MpeeN MOCPEICTBOM HEKOTOPOTro 00eCIIeYeHUsI MO3Tra KUCIOPOAOM U
nuTanueM. OJHAKO TJaBHOM BBIFOJOW pPETPOrpajHoi mepdy3uH SBISETCS MOAJCpKAHUE
1epedpasIbHOM TMIIOTEPMHUH U BHIMBIBAHUE BO3/lyXa U MaTEpUAIbHBIX SMOOJIOB U3 11epeOpaIbHbBIX

COCY/JIOB.
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