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(57) Uzo0pereHre OTHOCUTCS K MEIMIIMHE, a HMEH-
HO K KapAMOXUPYPIHU, U MOXKET OBITh HCIONb30Ba-
HO I 3alllMThl C€p/la OT HIICMHU IIPU MPOBEIC-
HUU KPOBSIHON KapIUOIUIErMU B YCIOBHSIX HOPMOTEP-
MHH, a TAKXKE B YCIOBUAX THUIIOTCPMUH. yHI/IBepcaHB-
HBIA KapIuOIIETHUECKUA pacTBOP CONEPKUT (apma-
HEBTUYCCKU IMMPUEMIIEMBIC. MOHBI KaJiusA; MOHBI Mar-
HUsSI, OCHOBaHME M KHCJIOTY, 3anatoume pH Oydep B
nuanazone 7,1-8,9; nuypeTuk, 3aJaromi 0CMOISITb-
HOCTb B nipezenax 275-460 mOcm/kr. PacTBOp ncnosnb-
3yeTcs sl COXpaHeHUs (PyHKIUU Cep/Ia B yCIOBH-
SIX HMCKYCCTBEHHOTO KPOBOOOPAIICHUS, B TOM YHCJIC
JJIA TOCTHXKEHUA aCUCTOJIMU U TOAACPKaHUA JOCTUT -
HyTO# acucronuu. Criocod MPUMEHEHUS YHUBEPCaATTb-
HOTO Kap/IMOIUIErHYeCKOTo pacTBOPa MpeaycMarpHBa-
€T IPH JOCTHIKEHUU aCHCTOJINH NEPEX0]] K €€ MofIep-
JKaHHWIO 3a CYHET YMCHBIICHU A CKOPOCTH OJa4H UCXO/I-
HBIX KOMITOHEHTOB PACTBOPa OTHOCUTEIILHO CKOPOCTH
noaa4yuv ayToOKpoBH, YMEHbIIAA TEM CaMbIM COOTHOLIC-
HHE KOMITOHCHTOB PAaCTBOPa K ayTOKPOBH.
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YHuBepcalbHbIil KapIHOILIErHYeCKHil pacTBOp (BApHAHTSHI)

00aacTh TEXHUKH
U306pereHne OTHOCHTCS K MEIMIMHE, 2 HMEHHO K KapIUOXHPYPrHH, H MOXET OBITh

HCIIOJB30BAHO MUIA 3aLUTHI CEPALIa OT HIUCMHH IPH ITPOBECACHUH KApAHOIUICTHH.

IIpenmecrBylomuii ypoBeHb TEXHHKH

U3pecTHEIE KAPAWONIIErHYECKHE PACTBOPHI M METOABI KAPAHOILIEIHH PaCCMaTPHBAIOTCS
B paGore Pomanosckoro JI.IO. «IlaTodpmsmonornyeckas oleHKa METOAOB 3alIHThHI MHOKapia
TPH ONEPalHAX KOPOHAPHOTO IIYHTHPOBAHHSA B YCIOBUAX HCKYCCTBEHHOTO KpOBOOOpAIEH S,
AsBTtopedepar auccepranny Ha COMCKAHHE Y4YEHOM CTeNeHH KaHJWAaTa MEAMUMHCKHMX HayK,
Canxr-[letep6ypr, 2004 [1]. ABTOp BBIZENAET CIEAYIOWUE OCHOBHEIE METOZIbI KAPAHOIICTHH:

1. ®apmakoxonomosas kpucrauionaHas kapauoruierus (OXKII) u THIIOTEPMHYECKHE
nepdysuu. Jing NMpOBEICHHS CPAaBHMTENbLHBIX HCCIEHOBAaHHH aBTOPOM ObUIa MCIIOIB30BAHA
dapmaxoxomonoBas KpucTaonsas Kapauomterus (OXKIT) npemnoxennas B 1981 roay
B.A. KOHCTaHTHHOBBIM M MpE/NOJAralomas oCIe(0BaTeNbHOE IPUMEHEHUE ABYX NPOMHCEH
PacTBOPOB: BBICOKOKAJIHEBOTO JUIA OCTAHOBKM CEPALA H HU3KOKATHEBOTO IS MOCIIELYIOMHMX
nepdysuit. Henocratkamu naHHOro Merona smiseTcs 06s3aTeNbHOE OXNAXJICHHE CEPALA H
BCETO OpPraHu3Ma, a TakKe MpUMEHEHHE KapAHOMIIETHYECKOr0 PpacTBOpA KaK KpOBE3aMEHUTENS
B MHOKap/ie, YTO CO3/Ja€T CYyLICCTBEHHBIN PUCK ONEPALIMOHHEIX OCIIONHECHHI.

2. VntepmuTTHpYIOmas TEILIOBas KpoBsHas kanuesas kapadomnerms (UTK KII) u
HOpMOTepMHYecKHe nepdysuu, Jlns npoBeneHNs CPaBHHTEIBHBIX HCCIEAOBaHU aBTOPOM 3a
OCHOBY ObLa B3fTa METO/MKA NIPOBEICHHS KapUOIUIETHH omucanHas panee A.M. Calafiore u
coasropami (Calafiore AM, Teodori G, Mezzetti A, Bosco G, Verna AM, Di Giammarco G, et
al . Intermittent antegrade warm blood cardioplegia Ann Thorac Surg 1995,59:398-402),
npeanonaraloas BBEACHHE B KapAHOIUICTMYECKYIO MarucTpaib ¢ KpoBbio 30% pactsopa
4yucTOoro Kammsa xjgopupa. T.e. JaHHBIE MeETOX He NpeLyCMaTpHBAaeT IIPUMEHEHHE
CIENUATU3HPOBAHHOTO KapIHOIIIEIHYECKOro pactsopa. Kapamormnerayeckas cMech ABIACTCA
KoMOHMHaLueH KpOBH ¥ Kanus XjopHaa. HexoctaTkoM 3TOro MeToja sBISETCS BHICOKHH PHCK
ouru6KY O3NPOBKH NpENaparta H BPEMEHH ero BBeNeHUs. V3GBITOK Kalus MOXET NPUBECTH K
HEBO300HOBJICHHIO pabOTHI CepAla, a HENOCTATOK K HEOXHIAAHHOMY BO30OHOBIEHHIO
COKpAILCHHM CEpALA, MCUCPIAHMIO JHCPreTHYECKHX 3anacoB M, KaK CJEACTBHE, K HILEMHH

MHOKapnaa. Tax)xe, HCAOCTAaTKOM MECTOAA ABJIACTCA OTCYTCTBHC B KapHOIIJICFI/I‘ICCKOﬁ CMECH
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HOMOJIHUTEIBHBIX KOMIIOHEHTOB, OOECHEYMBAIOMMX 3aIIUTy MHOKapAa. JTO MOXET HMETh
HETaTHBHBIC INOCJICACTBHA, KOTJa B MpOLECCE ONEpalHH NMPUXOMUTCA HA JUIHTEILHOE BpeMs
NpepsIBaTh NOAAYY KapAHOIUIETHYECKOH CMECH U1 OYHMCTKH ONIEPALHOHHOTO MOJI OT KPOBH.

3. XomomoBas kpoBsHas kamuepai kapamomrterns (XKKIT) u HopmoTepMHueckue
nepdy3un («Temoe Tea0-XoNoaHoe cepauey). JlaHHbIH MeTo NpeamnosaracT NPUMEHEHNE IS
HHOY3HH B CepAle KPHCTUTIOWAHBIX KapAHIUIETHIECKHX PacTBOPOB B CMECH C OXJIAXKIEHHOM
KpoBbIO. [l MPOBEACHHS CPaBHHTENBHLIX HCcleoBaHUH aBTopoM «IIpemnoxeH H BHEPEH B
KJIMHHYECKYIO NPpPakTHKy IOpocTOR M OOIMEeAOCTYNMHBIH KapIMOIUIErHYecKWi pacTBOp Ui
NpOBEACHHS  KPOBAHOH  KapAavoruierMd.  Ero  NpHTOTOBIEHHE — OCYWICCTBIISETCA
NPEHMYILECTBEHHO Ha OCHOBE OQHUHAILHBIX PpacTBOPOB C IIOMOINBIO MHHHMAJIBHOTO
KOJIMYECTBA KOMIIOHEHTOB...» K HeaocTaTkaMm JaHHOro MeTona ClelyeT OTHECTH TO, YTO He
YCTPAHAETCSI HETaTHMBHOE BO3NCHCTBHE THIIOTEPMHH Ha MHOKApl, NMOCKOJBbKY KpOBb IpH
OXJIAKJICHHUH II€PECTaeT B JOJDKHOM Mepe BBINOJHATH CBOM (PYHKIMH IO MOIIEPXKAHHIO
KHCJIOTHO-OCHOBHOT'O M OCMOTHYECKOI'0 rOMEOCTas3a ¥ HE CriocobHa NPOHKMKATh B MeTbyaiimme
KalWUIAPH! U3-3a MOBBIIECHUS €€ BA3KOCTH U HHTEPCTHIHAIBHOTO OTEKA.

B ononHeHne K ckazsaHHOMY CJICXYeT OTMETHTH CIIEYIOLIEE.

Onucanneit B [1] cnoco6 ®XKII ¢ caMoCTOSTENBHBIM HW3rOTOBJICHHEM OCTATOYHO
CIIOXHBIX JBYX IPONMHCEH pacTBOPOB: BBICOKOKaJIMEBOrO Ui OCTAaHOBKH CepAHa H
HH3KOKaJIHEBOro [UIA NMOCAeAYIomuX nepdysuit, Ha NpaKTHKEe NPUMEHSETCS JOCTATOYHO PEIKO.
OTO CBA3aHO C TPYAOEMKOCTBIO H3TOTOBJICHHS PacTBOPOB H HEOOXOMMMOCTHK) KOHTPOJIA
KayecTBa MOJy4acMbIX NpenapatoB. B nmogasnsromeM GONBIIMHCTBE CIy4acB Uls OCTAHOBKH
cepaua 1 noaaepxanus acicroauy npu GXKIT ucmons3yrores NpOMBINIIEHHO POA3BOAUMEIE
KPHCTAJUIOMJIKBIE KapJHONIErHyecKue pacTBopsl, Hampumep Kycromuon. 3a jumirensHyio
HCTOPHIO NPHUMEHEHHs JaHHOTO MeToJa pa3paboTaHbl JECATKH BHAOB APYTHX COCTaBOB JUIA
thapMakoX0Noa0BOH KapAUOILUIETHH, OJHAKO 3ajiaya YMEHLUICHUS KOJHYECTBA ONEPALHOHHBIX
OCJIOXKHEHHH, CBA3aHHBIX C OXJIAXICHHEM MHOKapJAa ¥ BCEro OpraHM3Ma, MCIOJIb30BaHHEM
KpOBE3aMEHHTEIs 0CTaeTCs HEPEILIECHHOH.

AnbTepHaTHBOM  (papMaKkOXOJIOZIOBOM  KPHCTAUVIOMIHOM KapAMOIUIETHHM  ABIISETCS
TEIUIOBass KPOBSHAd KapAHOIUIETHA, KOTOpas OCHOBHYIO pOJb B 3allldTe MHOKapAa
npemocraBiser coOCTBEHHOM Temoi kpoBu nannenta. Ho B JaHHOM HanpaBleHHH ITOKa HeT
YCTOSIBINMXCS M OYEBHIHBIX IUII BCEX TEXHHYECKWX peuieHHH. HekoTopele aBTOpBI MOYT IO
NyTH KOMOWHAI[MM «XOJIOOBBIX» H  «TEIVIOBBIX» IIPHEMOB IIPOBEACHHA KpPOBAHOH

kapauomerun. Tak, onucanubii B [1] cnoco6 UTK KII (uHbekiun kanus xjopuaa) Q0KeH
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NPOHM3BOAUTECA 0€3 OXJIAKACHHS M CBA3ZAHHBIX C 3THM OCIOXHEHHH. OmHako B u300peTeHun
RU 2195878 C2, Cnioco6 3ammtel 6015HOT0 NpH NPOBEACHHH ONEpalHii a0pTOKOPOHAPHOTO
wynTupoBanus (O6nacthas kiueHueckas Gombhmma Ne 1 Ceepmiosckodf obmactu) [2],
NpeIaraeTcs Npd COXPaHEHMHM HOPMAIbHOM TeMIepaTypsl Tejla IaNWeHTa IPOBOIMTH
JOMONHATENBHYIO 3alIMTYy MHOKap/a 3a CUET €ro OXJNaXJCHHA: «KapIHOILIETHYECKHH PacTBOp
NpEeNBAPHTENLHO OXJIAXIAT O TeMmeparypbl 6-8°C W BBOAAT €ro B KOPOHApPHOE PYCIIO
ApoO6HO ¢ HHTepBaloM 25-30 MMH, NPH 3TOM OCYIIECTB/ISIOT HOTIOJHHTENBHOE MECTHOE
OXJIOKJIEHHE MHOKAP/A IIyTEM IIOMENICHHS B IOJIOCTh NepUKap/ia CTEPUIILHOM JIEAAHON KaIm».
Onucannpiit B [1] cnoco6 XKKII ocHoBBIBaeTCS Ha NPUMEHEHHH KPHCTALIOUAHOIO PAcTBOpa
AJ1L XOJIONOBOM KPOBSHOW KapAHOIUIErUH, T.€. Ha CMEIINBAHUH XOJOXHON KPOBH M PacTBOpa,
ABJIAIOLIETOCS KPOBE3aMEHHTENEM. B yCNOBHAX TIHIIOTEPMHH KpOBb YTPAYHBAET CBOKO
TPaHCIOPTHYI0 (QYHKUMIO M3-33 TIOBBIUNICHHA €& BA3KOCTH M YBEJIHYEHHs! CpPOJICTBA
reMornobuHa K KMCIOpOAy, YTO B JIYYINEM CIy4Yae JejaeT €€ MCHOIb30BaHWEe Ul 3aIATHI
cepzua GecronesHoi, a B Xy/IeM ClIy4ae - MOXET NPHBECTH K TPOMGO03y MEJIKHX KaIHIUIAPOB,
pasBHTHIO MH}apKTa MHOKap/a ¥ HHCYJIbTa Ha (OHE nmapanuya MHKPOLMPKYATOPHOTO pycia
BCJICACTBUE JIAKTAT-allN03a M TUNOOCMONAPHOTO HWHTEPCTHIHAIBHOIO OTEKA MO3ra ¢
Pa3sBHUTHEM NOJMOPTaHHON HENOCTATOYHOCTH.

B cratbe Maptuna IOprena u Kpucroda Berka «Kpossnas xapauonnerds», Kinuauka
ynuBepcutera Opaiibypra, Ornenenre cepaedno-cocymuctol xupyprun. MMCTS (October 9,
2006). doi:10.1510/mmcts.2004.000745 [3], ONHCHIBAIOTCS pa3NHYHBIE NPHEMB! POBEACHHS
KPOBAHOH KapAHOIJIETMH H NPUBOAHTCA CTAHHAPTHAs CXeMa KPOBSHOM KapaHOIUIErHH,
BKJIIOYAIOINasi XONOAOBYIO HHAYKUHIO 10 OCTAHOBKH CEP/Lia, TIOBTOPHBIE XOJIOAOBLIE NHY3HUH
KapIHOIIETHH B T€YEHHE OJHOH MHHYTHI, NOBTOPSAIOIIHECs Yepe3 20 MUHYT, W 3aBepLIAIOMAs
KapAHOILIErdi0 penepdy3us TEIIoi KPOBBIO MepeX yAalleHHEM 3aXHMa C aopThi, T.€. Koraa
OCHOBHOH 9Tall ONEpalUy yxe OKOHYEH. B craThe ynmoMuHaeTcs «HenpephiBHAS KapAHOILIErUs
TEILIOA KPOBBIOY, HENBIO KOTOPOH SBJIAECTCA NPEAOTBpAIlCHHE penepdy3HOHHBIX TOBPEXIAECHHIH
MHOKapAa Mepel YAANeHHEM 3akuMa ¢ aoprThl. «Ha npakTHke GOJLIIMHCTBO XHPYproB
NPEPEIBAIOT NOAayy nepdy3aTa Ha HECKOJABKO MHHYT U HAIOXKEHHS MCTAILHBIX
aHACTOMO30B, YTO BeJET K "HEHaMEPEHHOH" uiieMHH MuoKapaa. Eie ofHOM noTeHIHanbHOH
npobneMoi, CBA3aHHOA C HCNONB3OBAaHHEM JAHHONW METOMMKH, ABJISETCS TNEpeIo3HpPOBKa
KapIuOIUIETHH». DTO NpAMO YKa3hlBa€T Ha TO, YTO y aBTOPOB IS «HEINPEPEIBHOM
KapIHOIUIETHH TEILIOH KPOBBIO Nepe]l yAACHHEM 3aKHMA C 80PThI» HET OYEBHAHBIX peMICHUH

s obecrneyeHMs 3AIUMTEI MHOKapaa OT HWIIEMHH, penepdy3HOHHBIX IIOBPEXKIAECHHH H



WO 2016/007041 PCT/RU2015/000353

THICPKAIMEMHH, SBJIAIOIINXCA CYLIECTBEHHOH mpoGsieMoli 1 JaHHoro Mertoga. Ha
AHATOHYHYIO Npobnemy yKaseréeTcx B kaure Jx. Dnsapn Mopran-mn., Marux C. Muxam,
Knunuyeckas aHectesHonorms: kuura 2-s— Ilep. ¢ amrnm. — M.-CII6.: Wsmatenscrso
BPILIOM-Hegckuit duanext, 2000. 366 c., [4]. B Heit Ha ctp.78 rosopurcs: «MHornma
NPUMEHAIOT HENPEPHIBHYIO HOPMOTEPMHYECKYIO KapAHOIUIEIHIO. JTa METOAMKA MOXKET MMETh
NPEHMYIIECTBA IEPeNl IEePEMEXAIOIENCT MHIOTEPMHUYECKON KapAUOIUIETHEH B OTHOLICHHH
3aIMTEl MHOKApZAa, HO OTCYTCTBHE OECKPOBHOIO MOJIA OCIOXHACT NMPOBEACHHE OINEPALHH.
Bonee Toro, mpu HOpMOTEpMHYECKHX KapAHOXMPYPrHYECKUX BMEINATENHLCTBAX OTCYTCTBYET
3aIIHTHOE AEHCTBHE MMIIOTEPMHH, OCOGEHHO B OTHOLICHHH T'OJIOBHOIO MO3Tay.

Takum o6pa3oM, Ha OCHOBaHWH NpPHMBEJEHHBIX UCTOYHHKOB MOYXHO CAEIaTh BHIBOJ O
HEJI0CTaTOYHOH MNpOpPaboTKE METOAOB HENPEPHLIBHOH KapAHOIUIETMH TEIUIOH KPOBBIO H
OTCYTCTBHH CIELHATM3HPOBAHHBIX JUI JAHHOH 3a/la4d KapHOIIETHYECKHX COCTAEOB.

BimxaifimiM aHanorom n306peTeHHs sABNseTCS Mpenapar mo mateHTy Pd Ne2145843
[5], npeanasHayeHHBIA 15 IPOBE/ICHAS HENIPEPHIBHON KPOBAHOM Kapmuorviernd. OMMCaHO B2
tana pacrBopa HKPNel u HKPNe2 (3mece u manee HKP -~ mopmoTepMuueckwuit
KapIHOIUIETHYECKHH pacTBOp), BKIIFOYAIOMIHX XJIOPH. Kalus, CyibdaT MarHus, TpOMETaMoll
(TPHIHAPOKCMMETHIAMHHOMETAH), MAHHHTOJ, MMCTWUTHPOBAHHYIO BOZLY, OT/IHYAIOLIMECS,
MIaBHBIM 06pasom, comepxannem Xnopuma kams. B HKPNel (BbicokokamueBsif pacTBop)
KOHUCHTpalus Xjnopuaa kamus cocrasnser 7,0 - 8,0 r/nutp, cynspara maruus — 2,17-2,27
r/natp, Tpomeramona — 0,06-0,08 r/nuTp, ManHHTONA (C TIEpEcUeTOM B I/THTp) — 28,84-34,09
r/natp, a B HKPNe2 (au3kokanmieBsiii pacTBOp) KOHIEHTpANMs XJI0OpKAa Kanua coctasnser 1,91
- 2,08 r/nutp, cynebara marmms ~ 2,17-2,27 r/natp, Tpomeramona — 0,04-0,06 r/nuTp,
maHHuTONA — 44,57-49,83 r/nutp. Cornacho namHoMy marenry HKPNel mcrmonssyercs mns
OCTaHOBKH cepaua, a HKPNe2 nna momnepxanns acucronuu. B [5] omucwiBaetcs cnemyiomasn
meroauka pabotel: «<HKP nocTosHHO CMEINMBAIOT ¢ KPOBBIO H3 OKCHTEHATOPA B COOTHOINEHNH
1:4. Tlocne nepexarus aoptst HKP BROAST B cepaue B Teuenue 6 muryt. Cmech HKP Nel u
KPOBH BBOJAT CO CKOPOCTBIO 250 - 300 mi/mun. [l nommep:KaHHs aCUCTONMH NEPEXOAAT Ha
BeeaeHue cMecH HKPNe2 u kpoBH co cxopoctsio 100 - 150 MJ/MHH, B TOM K€ COOTHOLICHHH
1:4. TTocne 3aBeplIeHus BHYTpPHCEPAEYHOro dTana onepanuy nonady HKP npekpaiaory.

W3 nyGmukauuit w3secTHO, 4TOo HemocTaTkoM pactBopa HKPNel smaserca puck
BO3HHKHOBEHHs] TPYAHOCTEH NpH OCTaHOBKE CEpAlla, a HeAoCTaTkoM pactBopa HKPNe2
ABJIACTCA PHCK BO3HHKHOBCHHS aKTHBHOCTH JKETYAOUKOB 0 2.5% UM aKTUBHOCTH MpeaCepanil

no 5% mnauueHtoB B Teuenue onepauud (JI.A.boxepus, B.E Bonbrymes, P.P.Moscecsn,
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P.Aiibasos, W.M.bepumsmin, M.JO.Curaes. Mcnons3oBaHHE  HOPMOTEPMHYECKOTO
KapIIMOIUIETHYECKOr0 pacTBOpa HPH ONEPalMHM pPEBacKyJAPH3alMM MuOKapaa. [pyanas u
cepaeyHo-cocyauctas xupyprus. Ned, 2006, c.5). Taxxke, Henocrarkom pactopos HKPNel u
HKPNe2 siBnisercs He06X0MMMOCTE IEpEPEIBA HA CMEHY THIIa PACTBOPA, YTO MOXET NPHBECTH K
BO3OOHOBIICHMIO paGOTBI Cepalla M HEraTMBHO CKaXeTCsi Ha 3alIMTEe MHOKapia. A
HEoOXOAMMOCTE B NIEPEXOZIE OT OJIHOTO THIIA PACTBOPA K APYTroMYy BO3HHKAET HE TOJIBKO IIPH
NEpEXone K MOAACPXKAHHIO aCHCTOJIMM HAa HAYaJbHOM JTale KapAHOIUIETHH, OHA MOXKET
BO3HHKHYTh W B XOJI€ CaMOH OTepallii NPH CaMONPOM3BOJLHOM BO30GHOBICHHM aKTHBHOCTH
cepaua. B ciyyae Bo30GHOBNEHMS GHONEKTPHYECKOH aKTHBHOCTH Cepilia B Ipolecce
oreparu: HeoOX0MMMO BepHYThes k BBenenuio HKPNel, a 3arem cnoBa x HKPN»2 (Bokepus
JLA., Jlamyk B.A., Curaes W.IO., 3areBaxuna M.B., I'asuzosa JLUI., Cassxuna JLB.,
Bombrymes B.E., Opuunnuxos P.C., Bymaros A.B., Xawarpau C.I. HopMoTepmuueckas
Kapnuoxupyprus. CpaBHHTENbHEIH aHATW3 reMOJMHAMHKH [IPH OMEPAIAAX PEBACKYIIALHH
MUOKap/a B yCIOBHAX THIO- M HOpMoTepMHH. KimHuyeckas (H3HONOTHS KPOBOOGpaIIEHH .
2006, Ne3, c.63.).

Hcnons3oBanue IBYX THIIOB paCTBOPOB HMEET CIEAYIOLIHE HENOCTATKH:

o CO3JaeT pHCK TOBPEXIECHHS MHOKapla u3-3a BO3MOXHBIX OWHMOOK B
NOCJIe0BATEILHOCTH NPHMEHEHHS PacTBOPOB;

. CHMXKAET OTNEPaTHBHOCTD YNPABICHHUS KapAMOIJIErHeH, 9T0 0COGEHHO KPUTHYHO
IIpH MEAHATPAIECKHX KAaPAHOOIEPALHsX, & TAKXKE ONEpPalHAX y HOBOPOXKICHHBIX M TPYIHBIX
Jereit ¢ Marnoi Maccoii Tena;

o TIOBBIIACT JIOTHCTHYECKHE PacXOAbl Ha MPHOOPETEHAE U XPaHEHHE ABYX THIIOB
NpenapaToB.

Tlonck BBICOKO3((GEKTHBHBIX KAPAHOILIErHYECKHX PACTBOPOB, VIS MTOBBILICHHS 3aUThI
MHOKap/a, paCIIMPCHHs TOKa3aHUi JUls IPOBEICHHUS ONEpaltii H CHHKEHHS JIETABHOCTH [PH
KapaMoOoNepalHsX B YCIOBHAX MCKYCCTBEHHOTO KpOBOOOpAalIEHHS C HCHONb30BAHHEM
KPOBAHOH KapJMOIUICTHH, @ TaKk e OoO0najarolMX YHHBEPCAILHOCTBIO, MPOCTEIMH B
M3rOTOBJIEHHH M NMIPHMEHEHHH, B TOM YHCIIe BO3MOXKHOCTBIO NIPOMBILLIEHHOTO POM3BOJICTBA,

SIBJIIETCS OJHHEM H3 OCHOBHBIX HaIIpaBJIeHI/Iﬁ CO3/1aHH HOBBIX KapIHOIIErHYECKHX PacTBOPOB.

PackpoiTie nzobperenus
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Asropamu 6bu1a mpoBegeHa paGora no pasnﬁmio H3JI0XEHHOro B [5] moaxona K
KPOBSHOH KapAMOIUIETHH, B TOM YHC/IC€ HaIpaBi€HHad Ha HCIONB30BAHHE OJHOTO
KapAHOMJIETHYECKOTO PacTBOpPa KakK Il JOCTHXXEHHS aCHCTONMH, TaK H €€ MOAACPXKaHHS.

ABTOpamH  OBUI  POAHANTM3UPOBAH  COCTAaB  KapAMOILIETMYECKHX  PAacTBOPOB,
NPUBECHHBIX B paboTax [1-5], a Taxxke Mcmonb3yeMble NPH KapAHOONEPALHMAX B YCIOBHAX
MCKYCCTBEHHOr0 KpOBOOGpAIlCHUs BapHAHTh! HH(Y3HOHHOM TepanuH.

B cocraB GOJBIIMHCTBA KApIHOIIETMYECKHX COCTABOB BXONT KATHA XJIOPHI B 4acTO —
MarHus cynb@ar. IMEHHO MOHBI Kanust ¥ MarHUsi OTBETCTBEHHHI 3a OCTARHOBKY cepaua. B Toxe
BpeMd, NpM HHQY3HOHHOH TEpamM¥ 4YacTo NPUMEHAIOTCS CIELMAIbHEIE PacTBOPHI JUIA
KOppeKUHH ypoBHs pH, MOBBIIEHHS OCMONAPHOCTH, HOPMATH3ALMH HOHHOTO COCTABa KPOBH,
KOMOCHCAUMM TIOT€PH KPOBH M  3al0JHCHHA OOBEMOB ammapara MCKYCCTBEHHOTO
KpoBooGparienus. ITH pacTBOPHI TAK)Ke MOTYT COAEPKATh PasTHYHBIE CONM KATMA H MarHus.
Jinst KOPpeKTHOTO paccyeTa MOJAaBa€éMOro B KpOBb NalMeHTa 06heMa KapIHOILIErHHECKOro
PacTBOpa, COIEpKaHHE B HEM Kalud M MarHHs JKENaTeNbHO YKa3hiBaTh HE B 0OBeMe
COOTBETCTBYIOIIHX COJIEH, 8 B KOJIMYECTBE HOHOB KalHA H MArHds. JTO yNpPOLIAeT pacueT
KOJIMYECTBA HOHOB B KPOBH NIAIHEHTOB NP HAJIMYMH COITYTCTBYIOIIEH HH(Y3IHOHHOM TepanyH.

Cornacro onucanmio 1o (5], 6511 H3roTOBINEH BhICOKOKaNKeBEI pactBop HKPNel. [pu
9TOM KOHUEHTpaUus XJIOPHIA KalHs coCTaBuia 7,45 r/mutp, cynshara Maraus — 2,2 r/utp,
TpometaMona —0,08 r/nutp, mammuTona — 30 r/mutp. Ilocine crepunmsanum, ypoens pH
cocraBun 7,7. M3roTOBNEHHBI pacTBOp HCHIONB3OBAICA I TNPOBEACHHS KPOBSHOM
KapaHOIUIETHH IIpU ONlepalMiaX KOPOHAPHOro LIYHTHPOBAHHSA, a TaKXKe ObUT UCIIOIb30BAH UL
KOHTPOJIA MIPOAOJDKUTENBHOCTH XpaHeHHs pacTBopa. B [5] 6bu1 3asBneH cpok xpaHenus no 12
MeCSLEB NpY KOMHATHOU TeMIeparype.

C mannemM pactBOpOM 6bBUTO mpoBexeHo 18 onepaumii. B mepeix 9 omepaumsx uis
AOCTHXXCHHA aCHCTOJIMH PaCTBOP NMEPBOHAYAILHO BBOJMJICA B COOTHOIIEHHH 1:4 ¢ KPOBBIO CO
ckopocthio 250 - 300 Mi/MuH B TeueHHe 6 MHHYT. YV 7 NAlMEHTOB aCHCTONHS TPOM3OLINA B
uHTepBane 1-2 MHHYT, y 2 B HHTepBaje 3-6 MHHYT. Y CIENyIOmMMX 9 NALMCHTOB, eCiH
aCHCTONUSA HE HACTynana B TCYCHHE 3 MHHYT, HIMEHAIH COOTHOWIECHHE PacTBOPA H KPOBH Ha
1:2. Tak ObuUlO cnenaHo y 4 NAlMEHTOB, ¥ y BCEX HHX MOCHE M3MEHEHHsS COOTHOIICHHS
PacTBOpa H KPOBH aCHCTONHs GbUla IOCTHTHYTa B TeUYeHHE | MHHYTHI, T.€. B HHTepBaie 3- 4
MHHYT MOCJI€ Hayala BBEACHWA pacTBopa. Ilocne MOCTHXKEHHS acHCTONHH y MEpBBIX 9
NaUMEeHTOB PacTBOP BBOAKIH €O CKOPOCThO 100 - 150 Mn/MHH u cOOTHOLIEHHEM € KpOBRIO 1:8.

IIpu 3TOM y IBYX MAMEHTOB OTMEYAIOCH BO30GHOBJICHHE 3IEKTPOMEXAHHYECKON aKTHBHOCTH
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XKCIIyNO4KOB Cepiua, a y TpeX — aKTHBHOCTh mpencepaui. Bo Bcex ykasaHHEIX ciyyasx
M3MEHAIM COOTHOLICHHE PAacTBOpPa W KpOBH Ha 1:2 B TeyeHHE OOHOM MHHYTHI, IIOCIE Yero
aCHCTOJIAS BOCCTAaHABJIMBAJIaCh BO BCEX Ciy4yadX. Y CAGAYIOIMX 9 IalMEHTOB IOCie
JOCTHXXCHHS aCHCTOJIHH PacTBOP TaKXe BBOAWIH €O cKOpocThio 100 - 150 mn/mun, HO B
COOTHOMICHHH C KpoBbIO 1:6. [IpH 3TOM TONBKO Y OZHOro nalnMeHTa OTMEYanack aKTHBHOCTD
npencepauit. B nanHOM ciyvae Taike M3MEHSUIM COOTHOLIEHME PAacTBOpa M KpoBH Ha 1:2 B
TCYCHHE ONHOM MHHYTHI, TIOCIE YEro MOJHas aCHCTOJHS BOCCTAHABIMBANACH. Y NAHHBIX 9
MalMeHTOB, MEPEA OCTAHOBKOH MOJA4YH KApAMOIUIErHYECKOr0 pacTBOpa IS - OYHCTKH
ONCPAUHOHHOrO IIOJIA Ha BPEMSA HANOXKCHHA JHUCTAIBHOIO aHACTOMO3a B TEYECHHE OMHOM
MHHYTBl H3MEHSUIH COOTHOIUCHHE PacTBOpPa M KpoBM Ha 1:2. V naHHBIX 9 manuweHTOB He
OTMEYAJIOCh BO3OOHOBJICHHS DJIEKTPOMEXAHHYECKOH aKTHBHOCTH CEpANA BO BPeMs M IIOCIE
HaJIOXEHHS NUCTABHBIX aHACTOMO30B.

Bsuto ob6napyxeHo, uto yepes 3 mecaua xpanenus pacrsopa HKP Nel, u3rotosnensoro
no [5], yposenr pH B HeM Ha4yMHAET CHMXKATHCA H BBHIXOLHMT 33 YCTaHOBJICHHYIO IpH
M3TOTOBJICHUHN rpanuIly YpoBHs 7.7. [lognepxanue cnaGomenounoro pH B 3aaHHKIX Mpegenax
HEOGXOMMMO 115t 0GecTieyeH s NPOYUIAKTHKH JIAKTAT-AIHA03a B YCIOBHSX OCTAHOBICHHOTO
cepaua. Takum o6pasom, samamHOro o6beMa Tpomeramona B mpeaenax 0,06 — 0,08 r/in
HEJOCTaTO4HO JyIf OGeCHeYeHHs MEPBOHAYAILHO YCTAHOBIEHHOTO YPOBHS pH npu
JUIMTENBHOM XPaHEHHWH. JTO SBIISETCS CEPhE3HBIM MPENATCTBHEM Ui MPOMBIIUIEHHONO
TPOM3BOACTBA JAHHOrO mnpenapata.  Jn4 yCTpaHeHHs NaHHOTO NPENATCTBHS ABTOPHI
yBeIM4KIH 06BeM TpoMeTamona B npeaenax 0,06 — 1,0 /11 ¢ nesbio yeunenus 6ydepa pH, urto
TIO3BOJIMIO  KOMIICHCHPOBATh IMOBBILUIEHHE KHCIOTHOCTH pPacTBOpa IIPH €ro JUIMTEIBHOM
XpaHeHHH. OnHAKO, IIPH YBEIHYCHHH CONEPXAHHA TPOMETaMoNa BO3pacTaeT yposeHb pH
pacTBopa. Jlns ynepxanus ypous pH mpemtoxeHo ncnoms3oBath moGyro GbapMaeBTHYECKH
NPHEMIIEMYIO KHCHOTY. IIpHMECHEHHEe Ans JTOM LENMM HEOPraHWYecKOH KUCHNOTHI, HAalpHMep
CCPHOM KHCJIOTHI WJIH XJIOPHCTOBOAOPOJHON KHCIIOTEL, TpeGyeT Gosiee BBICOKOM TOYHOCTH npu
ee Ro3upoBanuM. OpraHMYeCKHe KHCJIOTHI, HANPHMED JHMMOHHAsA KHCIOTA MM YKCYCHas
KHCJIOTa, ABJIAOTCA Gonee cnabbIMu M TOUHBIH MOAGOp MX KoiudecTBa ynpomaercs. Ho npu
9TOM OPraHW4eCKMX KHCNIOT N0 aGCOMOTHOMYy o6beMy TpeGyercs B 2 — 3 pasa Gonbine.
B0o3MOXHO HCHONB30BaHHE MABYX THNOB KHCIOT, KOI/A, HalIpUMEp, NPH TOMOIH
XJIOPUCTOBOJIOPO/IHON KHCIOTHI yCTaHABNHMBaeTCs Tpy6o TpeGyeMbit ypoens pH pactsopa, a

€ro TOYHOC 3HAUYCHHEC NOCTHracTCs IIpH IIOMOIIH chyCHOﬁ KHCJIOTBI.
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IIpumensembiii B JaHHOM cOCTaBe TPOMETAMOJ SBNAECTCA XMMHYECKAM OCHOBAHHEM H
MOXeT OBITh 3aMEHEH Ha 1116666 Apyroe ¢(apMaleBTHYECKH MpPHEMIEMOE OCHOBAHME.
Hanpumep, Ipu HalMYHK y MALMEHTA [OYEYHOH HIH TIEYEHOUHOHN HEJIOCTaTOYHOCTH, @ TAKKe
ABIXaTENbHOH HENOCTATOYHOCTH, TPOMETaMOJ JKETATE/LHO 3aMEHATD Ha GMKapGOHAT HATPHAL.

JUls mauvMeHTa ¢ BHIPOKEHHOHM MOYEYHOM HEJOCTATOYHOCTBIO M IOKA3aHHEM K
NIPOBENCHUIO  ONECpPalMH  AOPTOKOPOHADHOTO  IUYHTHPOBAHHSA  OBUI  H3TOTOBJIEH
KapIIHOILICTHYECKHH PACTBOP GE3 TpoMeTaMoNa, B KOTOPOM KOHLEHTDAIMA XJIOPHAA Kalus
cocrasuna 7,45 r/natp, cynsdara Maruus — 2,2 r/natp, GukapboHaTa —2 I/IMTP, MAHHHTOIA —
30 r/matp. Ilocne crepunmsauum, yposens pH cocrasun 7,7. Kapauoonepanua npomwia
YCHEHIHO, yXYAIIEHNS JEeATENLHOCTH OYEK He IPOU3OLLIO.

Ilpy BLIMONHEHMM KapaHOONEPALMM B YCIOBHAX HCKYCCTBEHHOTO KpoBooOpaLeHus
BC/IMK PHCK PAa3BHTHS OT€KAa MHOKAapAa M TOJIOBHOro Mo3ra. IJo3TOMy KapaHOIIEruecKue
PAcTBOpHI, KaK MpaBHIO, H3TOTABNHBAIOT IHNEPOCMOMAPHBIMH. B [5] mns nopnepxanns
OCMOJIIPHOCTH B mnpefienax 407 — 425 mOcM/Kr ucrnonb3yercs MaHHHTON. OXHAKo, B
HEKOTOPLIX ~CiIy4adX TIPH HCHONB30BAHHH MAHHHMTONA BO3MOXKHO pa3BHTHE peaKIHil
THIEPTYBCTBHTENBHOCTH, 10 THITy aHA(HIIAKTOMAHOTO moKa. B 3ToM cyyae menecoobpasno
HCIONB30BAHHE IPYTHX (PapMAUEBTHYECKH MPUEMNIEMBIX JHYPETHKOB, HAapUMEP HOHOB
HATpHA, ITOKO3bI, IEKCTPO3bl, COPGUTONA, KOJUTOMAOB Ml KOMOHHAIHHA STHX BEIIECTB.

Jlst naumenTa ¢ rUMepYyBCTBHTENLHOCTBIO K MAHHATOMY M TIOKA3aHHEM K TIPOBEACHHIO
OTICpalii  a0PTOKOPOHAPHOTO WIYHTHPOBAHMS JUIA TOMUICPKAHHA HEOOXOTHMOrO YpOBHS
OCMOJIAPHOCTH 425 MOCM/KT' H3rOTOBHIIH KapaHOTUIEr HYeCKHit pacTBOp, B KOTOPOM MaHHHTOJI
3aMEHH/IM Ha rmoko3y. KoHneHTpauus xmopupa Kanusa cocrasuna 7,45 r/naTp, cynsdara
Marausa — 2,2 r/matp, tpomeramona —0,08 r/mutp, rmokossr 25 r/matp. Kapauoonepanus
NpOLIIA YCNENIHO, AJUIEPTHYECKUX PeaKIMii BEIABICHO He GLUIO.

IIpn BbmONHenHM KapaMOONEpaLMii BBENCHHE AMYPETKOB He PEKOMEHAYETCS, €CIIH
UCXOIHaA OCMOJUIBHOCT IUIa3MBI KPOBH MamueHTa csbime 320 MOcm/kr. Takue mokasaTeiu
OCMOJIPHOCTH ~ MOTYT  BCTPEYaThCs y NalMEHTOB C  XPOHHYECKOH  MOYEYHON
HEJIOCTaTOMHOCTBIO, AEKOMIICHCHPOBAHHEIM quabeToM. B atux ciyyasx He IenecoobpasHo
BIJIIOYUCHHE THYPETHKOB B COCTAB KAPJHOIUICTMYECKOT0 pacTBopa. IIpy BEINONHEHHH AaHHBIM
TIalMEeHTaM KapMOOIEpalluy, YNPaBICHUE OCMONAPHOCTHIO IUIA3MBI KPOBH OCYLIECTBIACTCS
CNENHANBHBIMH MCPOTPHATHAMH, HAIPHMED IeMONHAIM30M, HE3aBHCHMO OT HMCIOJb30BAHUS
KapHOMICTHYECKOro pacTBopa. B Halueil npakTuke s NpOBEAEHUs onepauAn KOPOHapHOIo

HIYHTHPOBaHHA IALHEHTY C XpOHPI'-ICCKOfI MMOYEYHOH HEAOCTAaTOYHOCTRIO, HaxoadAmeMycs Ha
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FEMOJHaN3e, W HMEIOWEMY [OBBUNCHHYI0 OCMOJDHOCTE KPOBHM, ObUI H3TOTOBIIEH
KapIMOIUIErHiecKHi PacTBOp 6€3 HMYPETHKOB, B KOTOPOM KOHLEHTPAUHA XJIOPHAA KaIHs
cocrasuna 7,45 r/marp, cynedara marmms — 2,2 r/murp, Tpomeramona — 0,08 r/nuTp.
Kapnauoonepanus npomma ycnemno, yXyameHuns COCTOSHUS NALHEHTa He IPOH301ILIO.

Ilaumenty, HMeIOMEMy NOBBINIEHHYIO YYBCTBHTENBHOCTH K cynbbary Marums
Ha3HAaYWIH  ONEpalMIO  30PTOKOPOHAPHOTO  WIYHTHPOBaHMA.  BBUI  H3rOTOBJIEH
KapIHOMIerHyeCKuit pacTBop 6e3 cyiabgara MarHusd, HO C TOBBIUEHHEIM COJEPXKAHHEM
xnopuna xamus. KoHuewtpamus xjopuaa kamus B pacTBope cocTaswia 10 r/anTp,
TpoMetamona — 0,08 r/mutp, ManuuTona — 30 r/nutp. Kapamoonepanus mpomuia yCIEImHO,
A/UIEPTHYECKAX PEaKUKH y MAHCHTa BEIBNEHO He GbLIo. B pyroM ciydae, naument nepetec
MH(ApKT MHOKapaa W MMEN yrpo3y oTeka Mo3ra. EMy Gsura HasHauena Tepalus, BKIoYalomas
B TOM 1HCJIC BHYTPUBCHHOE BBEACHHE 25% pacTBopa Cynbdara MarHus B Konuyectse 20 MIL.
B2 pasa B neHb. JUis IIpOBe/ieHMs ONEpalKi KOPOHAPHOTO ITYHTHPOBAHMS GBLT M3rOTOBNEH
KapIMOTUICTMYECKHH pacTBOp C NMOHHXXEHHBIM COZAEPKAHHEM Cynb(aTta Maruus — 4 MMOIB/.
KoHuenTpauua xnopuna kaaus B pacteope cocrasmia 7,45 r/nuTp, cynbdara Marnug — |
r/matp, Tpomeramona — 0,08 r/muTp, mammuTona — 30 r/matp. Kapauoonepauus mpomnia
YCHEWHO, OTeKa MO3Ta H MHOKap/ia He 0GHapykeHo.

Hns mansHeMmuX HecnenoBaHMN GBUT H3TOTOBIIEH MOIMGHUIHPOBAHHEI PAacTBOp ¢
Oonee BHICOKMM CONEpXaHHeM KalHa XJIOpHIA, TPOMETaMoJla H ¢ J00aBlcHHEM
XJIOPHCTOBOJOPOAHOM KI/ICJIOTBI.. Konuenrtpauus xiopmaa kamms cocrasmwia 8,38 r/UTp,
cynsdara marmms — 2,34 r/matp, TpoMeramona -0,5 I/MATp, MaHHHTONA — 35,9 r/nuTp,
XJIOPHCTOBOAOPOAHOH KHCIOTH — 3.2 Mi/nmutp. [Ipu stom yposers pH mocne CTEPHIIH3ALUH
cocraBun 7,8, H3rOTOBNCHHBIA pACTBOP HCIOJB30BANCH  JUIA MPOBEJICHAS KPOBSHOM
KapIIHOIUICIHY [IPY JANLHCHINAX ONEPalMAX KOPOHAPHOTO WIYHTHPOBAHMS, & TaKke OBUT
HCII0IB30BaH U4 KOHTPOJIA MPOJOJDKHTENLHOCTH XpaHeHHS pacTBopa. C JaHHBIM PacTBOPOM
ObL10 mposeznieHo 17 onepaumit. PacTBOp NepBOHAYANBHO BBOIWICH B cooTHOWICHUH 1:4 ¢
KPOBEIO CO CKOPOCTBIO 250 - 300 M/MHH. V 14 manueHTOB acHCTONHS TIPOH301ILIA B HHTEPBAJIE
1-2 MunyT, y oniHOro MauveHTa Ha 4-i MUHYTe. Y 0HOTO MAMHEHTA ACHCTONNS He HacTynuna B
TEYCHHE 4 MUHYT , TI0CIIE YETO H3MEHHIH COOTHOMIGHHE PAcTBOPA H KpOBH Ha 1:2, mocrne yero
acHCTONUs ObUIa JIOCTHTHYTa B TeueHHe | MuHYTHI. TloCie MOCTHIKEHHS aCHCTONMHM pacTBop
BBOJHIIA €O ckOpocThio 100 - 150 Ma/MuH ¥ cooTHOmERHEM ¢ KpoBEIO 1:8. ToNbKO ¥y OIHOTO

NaHEeHTa IIPOM30LLIO BO30OHOBJICHHE SJIEKTPOMEXaHHYECKONH aKTHBHOCTH cépaua, 1Ipyd 3TOM
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M3MCHHJIH COOTHOINCHHME PAacTBOpPa H KPOBH Ha 1:2 B Te4eHHE OJHOW MHHYTHI, H ACHCTOJIHS
BOCCTaHABIIMBAIACh. AKTUBHOCTH NpeCEpaUii He OTMEYAIIOCE.

3areM OBbUT M3rOTOBICH pAcCTBOD C |HH3KEM COJEPXAHHEM KAIHSA XJIOpHIa,
KOHICHTpauKs KOTOporo coctaBuia 3,0 r/autp, cyysdara Maraus — 2,1 r/Iutp, TpoMeTamona —

0,2 r/matp, manuuTona — 30 r/nutp. B kavecTe (apMaueBTHYECKH TIPHEMJIEMOM KHCJIOTEI

Obima B3sTa ykcycHas kucnora no pH 7.2. Tlocne crepunmusauuy pH cocrasun 7,1.
VI3TOTOBNEHHEI! pPacTBOP HMCMOMB30BANCA I ﬂlpoaencnnx KPOBSHOH Kap[HMOIUIETHH IIpH
OnepaysX KOPOHAPHOTO IUIYHTHPOBAaHHUS, a 'lrakxce OBUT HCTIONB30BaH JUIS  KOHTPOJIS
NPOJOIDKUTENBHOCTH XpaHEHHs pacTopa. C |[JaHHBIM pacTBopoM ObuTO mpoBeneHo 7
|
onepanuii. PacTBop nepBoHavYaNEHO BBOAWICS B COOTHOmIEHHH 1:1 ¢ KPOBBIO CO CKOPOCTBIO
250 - 300 ma/mun. VY Beex 7 malMeHTOB aCHCTON npou3onuia B HHTepBase 1-2 munyT. ITocne
AOCTHXKCHHS aCHCTOJIMH PacTBOP BBOAMIH CO cKOpocThio 100 - 150 MI/MHH U COOTHOIIEHHEM C
kpoBbio 1:4. ToNbkO y OIHOrO HanMeHTa OTMeYanach aKTHBHOCTb OpEACEpHii, TIPH 3TOM

H3MEHHIIH COOTHOINEHHE PacTBOPa H KPOBH Ha 142 B TCYEHHE OJHON MMHYTHI, M aKTHBHOCTB
i
|
B nocnenuedt maptum 6eu1 M3roToOBIEH PacTBOp ¢ BEChMA BHICOKHM COZIEpXKaHHEM

IpeKpaTHjace.

KAJIHA XJIOPU/A M NOBLILUCHHBIM COAEPKaHHEM ﬂomel"amona. Konuenrpamus xnmopuna xamms
cocrasuia 15 r/matp, cynsara maruus — 2,5 r/mjfx'rp, TpoMeramona — | r/nuTp, MaHHHTONA —
40 r/matp. B kauecTBe (hapMalEeBTHUECKH IIpHEMIIEMON KHCIOTHI ObUTa B3STa JIIMOHHAA
kuciora mo pH 9.0. Ilpn srom yposes IH 1I0CNIE  CTEPHIIM3ALHH COCTaBHA §,9.
W3roTOBNCHHBIN pacTBOp HCIONB30BANCH [UIA POBEICHHS KPOBSHOW KapIHOIUIEIHH IpH
OIepalHaX KOPOHApHOrO INYHTHPOBAHHS, a ﬂialcxce ObU1 HCIIONB30BAaH IS KOHTPONSA
NPOJOIDKHTENPHOCTH XpaHeHHs pactBopa. C AaHHBIM pacTBOPoM 6bUl0 TpoBesero 10
onepauni. PacTBop B TeyeHue BCelt onepalyu B#OJIHHCSI co ckopocteio 100 - 150 mu/mun
MJ/MEH. JUIs IOCTHXKECHHS aCHCTONIHH PACTBOP BBOJTHITH B COOTHOIICHUH 1:4 ¢ kpoBEIO. V Beex
10 nanueHTOB acCHCTOMNHS NPOH3OILIA B nHTepBanq 1-2 munyT. ITocne NOCTHXEHHA aCHCTONHMH
PacTBOp BBOAHJIN IIPH COOTHOIUEHHH C KPOBBIO 1’10. [Tpu 3TOM BO30GHOBNIEHHS AKTHBHOCTH
KEITyAOYKOB H NpeAcepaUit He 0OTMEYaIOCh. ’

Ha 5 mamuwentax Obu umchBITaH croco6 Jﬁmaenennx COJCpPXKAHUA KaJIusd XJIOpHIA B
KapIHMOINICrHYECKOM  pacTBOPE HEMOCPEACTBEHHO B Xode onepanuu. J{ms 3Tod  nenw
HCTIONE30BAICA M3TOTOBICHHBIH HAMH KapIMOIUIETHYECKHH PACTBOP C HHU3KHM CONEpKaHHEM
KK XJIOpHIa, KOHUEHTPaUHs KOTOpOro cocraéuma 3,0 r/amTp, cynedara marmms — 2,1

r/nutp, TpoMeTamona — 0,2 r/auTp, MaHHKETONA — 30 I/MATP, YKCYCHasA KHCIOTa - 5.2 MI/IHTP.
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JIONONHATENEHO HCTIONB30BANCA  IPOTPAMMHPYEMBIH LINPHI-A03aTOp, B KOTOpPBIA GBLI
3anpaBiicH pacTBOp Kanus xnopupa (30%). Berxon pacTBopa Kamus XJIOpHIa H3 UIIpHIa-
A03aTOpa NPOU3BOANIICA B KapAHOIIErHYECKYIO MAarHCTPalb, 1€ IIPOUCXOIMIIO €10 CMEIIEHHE
C FOTOBBIM pacTBOPOM NEPEJ Nojaveli B KOPOHApHOE pycio. B mmpuume-gosatope 6huto
MPETYyCMOTPEHO Ba DPEXMMAa MHQY3HH — JUIi JOCTHXKEHHS aCHCTOJMH M TOIEPXKaHHUS
aCHCTONIMH. PacueTHas KOHIEHTpAaUHs XJIOPHAA KalHi B KapIHOILIErHYecKOi MarucTpaiu
COOTBETCTBEHHO coctaBmsia 838 w 3,0 r/mutp. Ilpu otoM cKopocTh moOzaum
KapIAHOIIETHIECKOH cMecH 6bL1a MOCTOSHHOM H cocTaBisia 250 MJI/MHH TIPH COOTHOLIEHUH
pactBopa ¢ xpoBblo 1:4. JUis MOHHTODMHTra IApPaMETPOB CMECH YHHBEPCAIBLHOIO
KapIIHOIIJIErHECKOro pacTBopa M KpOBH IPH BXOAE €€ B KOPOHApPHOE PYCNO, a TakKe
TapaMeTpoB KPOBH B CHCTEME HCKYCCTBEHHOIO KPOBOOGPAIICHHS MCIOIE30BAIACH MOHHTODb!
napametpos kposr CDItM 500, xomnamum Terumo, Mo3BOJIOMHE B pexuMe peajbHOrO
BPEMEHH NOTy4aTh COJCPXKAHUE HOHOB KaMS. ¥ BCEX 5 NaUMEHTOB NOCIE BKIIOYEHHS MEPBOM
TIpOTPAMMEI IOCTYKCHHS aCHCTONIMM, OHA NpOM3omLIa B MHTepBaie 1-3 MemyT. ITocnme
AOCTHXXCHHUS aCHCTOIMH IUMNPHI-103aTOP NEPEKIIIOYATH B PEXXHM MOAEPXKaHHS acHCToNuK, Ha
BpEMs 00ECIIEYeHNs TUCTOTO ONEPALHOHHOrO TIONIS MPEeKpaaTd TI0OAa4y KapaHOILIErH4eCcKoi
CMECH U paboTy HHQY3HOHHBIX HacocoB. IIpH 3TOM BO30GHOB/ICHHS aKTHBHOCTH KETYNOYKOB H
NIpeAcCepaAnii He OTMEYAIOCh,

Pe3ynpTaTel ONBITOB 10 IMTENBHOMY XPaHEHHIO H3TOTOBJICHHBIX pacTBOpoB ¢
BGICOKHM COLEpXaHHeM TpoMeTaMona (20 1 Mr/mutp) u moGaBieHHeM (apMaleBTHYECKH
NPHEMIIEMOH KHCIIOTHI, I0KA3any, YTO CPOK XPaHEHHA AHHBIX PACTBOPOB IIPH KOMHATHOM
TEMIIEPAType COCTABHT HE MEHEE ABYX JIeT NPH COXpaHeHHH TpeGyemoro yposus pH B
npenenax 7.1 — 8,9. 3To no3BosAET OCYIIECTBAATH NPOMBILIIEHHOE TIPOM3BOACTBO JAHHBIX
PacTBOpOB, YTO HMEET BEChMA CYIUECTBCHHOE 3HAYCHHE. ANTEYHOE NMPOM3BOJCTBO NAHHBIX
[Ipe€napaToB HEIOCPCACTBCHHO NEpel NPHMEHEHHEM MOXET IPOM3BOJMTLCA C HOOABJICHHEM
MHHUMAJILHOTO KOJIMYECTBA (apMaleBTHUECKH NPHEMIEMOH KHCIOTHI B Ipeenax ot 0.1 i i
TpomeTamona B npesenax ot 0.06 r/autp ana obecneueHus TpeGyeMoro yposHs pH ¢ yuerom
IPENMOaracMoro COOTHOINEH S IIpenapara 4 KPOBH.

B pesynsrare nonmyyeH BecbMa IIMPOKHM [Hana3oH HM3MEHEHHMS JIOTTYCTUMBIX
COOTHOUICHHH KOMIIOHEHTOB KapIHOILIETHYECKOTO DacTBOpa. M3rOTOBNIEHHEIE BapHaHTEI
PacTBOPOBR BO BCEM NHWANa3’OHe HMEKOT HHIMBHIYAIbHBIE OCOOCHHOCTH, NENAIOMME HX
TPENNIOYTHTENEHEIME ~ NIPH  ONPEJENCHHBIX  yCNOBHAX. TaK, CKOPOCTH  [OJauH

KapOILIErHYecKoR cMmecH B mpenenax 250 — 300 Ma/MuH obecrieunBaeT J0CTATOYHEIH TIPUTOK
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KPOBH K CEpIly K 00eCleuMBaeT ero KayeCTBEHHYIO 3alIATY OT HINEMHH JaXe B YCIOBHAX
raneptpodun Muokapaa. IIpu Tako#f CKOPOCTH NpeinoYTHTENEH PacTBOP ¢ COAEPIKAHHEM
KM Xjopuna B npeaenax or 3 no 9 r/nurp. Ho Takas ckopocrb IOA@4YM pacTBOpa MOXKET
OBITE  HeZOMYCTHMOM NPH HEKOTOPHIX MATOJIOTHAX MHOKAapia HWIM [EeAHaTPHYECKHX
Kapnoonepanmsx, MOCKOIbKY MOXET BBI3BATH IOBPEXICHHE MHOKapia. Bbicokas ckopocTs
NOJIaY¥ pacTBOpa MPUBOAMT TAKXKE K YBEIHYCHHIO TEMOMHIIOLMH, YTO MOXET OBITh
HEXENATEJILHO NIPH ONPENCTICHHBIX YCIOBUsX. [IpH HH3KHX cKopocTsAX momadu pacteopa (ot 20
no 150 Mi/MHH) NpEANOYTHTENEH PAcTBOP C BBICOKHM COJEPXAHHEM Kaiusd XJopuga B
npepenax or 9 jmo 15 r/matp. Ha KonMuecTBEHHOE COOTHOINEHHE KOMIIOHEHTOB pacTBOpa
CYIIECTBEHHOE BIIMAHHME OKAa3bIBACT €0 COOTHOUIEHHE C KpoBbIO. TpajHIMOHHBIM SABIISETCS
COOTHOIMEHHE 1:4, HOCKOJBKY IIPH 3TOM HMEETCS JOCTATOYHO KPOBH M1 OGECIIeUeH s 3aIATh]
MHOKapia H KapAHOILICTHYECKHH pacTBOP NPEACTABICH B JHOCTATOYHOM ob6BbeMe. J{aHHOE
COOTHOIICHHE TIO3BOJIIET MPOBOAMTE MIMTENBHYIO KAapAMOMIErHIo ¢ obOecreyeHHeM
HEOGXOMMO 3aKMThl MHOKapaa. OZHAKO Ha KOPOTKOE BPEMs MOXHO GE30I1aCHO YMEHBLIHTD
AAHHOE COOTHOLIEHHE B HHTepBaie oT 1:4 10 1:1 ¢ HeNbio YCKOPEHUS JOCTHKEHHS aCHCTOIHH
HIH HACBICHHA MHOKApaa KOMIIOHEHTAMH pacTBOpa Mepel INpeKpameHHeM MoJauy
KapIMOTIErHIeCKOH CMECH Ul OYMCTKH ONepalHOHHOro mois. Taioke, MBI peKoMeHIyeM
BPEMCHHO YMEHBIIATh NAHHOE COOTHOIIEHHE 0 1:]1 MpH camOnmpoOM3BOILHOM BO30OHOBIEHHH
paGoThl cepaua MM BOHWKHOBEHMH aKTHBHOCTH NPEJCEPAHi 10 BOCCTAHOBJIEHUS MONHON
aCHCTONIMM. YBE/HYEHHE COOTHOIICHHS pacTBopa H KpoBH oT 1:4 o 1:10 Heo6xommmo npy
IPUMEHEHHH 3TOr0 K€ PacTBOpa JUIA MOMIEPXKaHHs DaHee NOCTHrHYTOH acuctonuu. Ilpu
HCKOTOPBIX ~ MATOJNOTHAX COCYJOB CEpANA MM MEIHATPHYECKHX  KapAMOONEPalHsX
TMPEAMOYTATENPHO HMETh HH3KYI0 H IOCTOSHHYIO CKOPOCTh MHOJAYM CMECH KPOBH H
KapHOIUIETHYECKOTO pacTBopa. B maHHOM citydae 3d)(eKTHBHLIM pelICHHEM MOXET BbITh
HCIIONIB30BaHHEC HU3KOKATIMEBOTO YHUBEPCAILHOIO PACTBOPA M IINPHIE@—03aTopa ¢ pacTBOPOM
Kajlus XJI0pHAa Ui U3SMEHEHHA KOHUEHTPAUMK KM XJIOpHIa B [I0JaBaeMON CMECH KPOBH H
KapAHOILIETHYECKOrO pacTBopa.

OnucbiBaeMEI  CMOCOG  KCHONB30BAHMS  KapAHOIUIETHYECKOTO pacTBOpa MOXET
HauGonee 3(PQeKTHBHO MPHMEHATHCA B YCIOBHMSX HOPMOTEPMHH, KOTZa HeE IPOU3BOJUTCS
OXJIXKICHAS CaMOT0 pacTBOPa, CEpALA ¥ OpraHu3Ma naureHnTa. IIpy 3ToM B yacTH npHMeHeHus
TIpy Onepallii YHHBEPCATLHOTO KapAHOILIETHIECKOTO PaCTBOPa OTCYTCTBYIOT OrpaHHYEHUS 110
ANHTCIIEHOCTH TPOBEACHHS KapMOIUICTHH 33 CYET OTCYTCTBHA HIUEMHH H perepdy3HOHHBIX

nospexmeunifl BO BpeM1 M mocie eé NIPpOBEACHNA. IIaHHOC IIOKa3aHHe CHOCOGCTB}’C’ T CHHXKCHHIO
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OCJIOXHEHHH NPH NPOBEJEHUH ONepanyi, paCluUpseT MOKA3AHHA K IIPOBEICHHIO onepanyii B
YCHIOBHSX HCKYCCTBEHHOTO KpOBOOOpAINEHHA 3a CYET TeX MAlUHEHTOB, KOTOPHIM OTKa3aHO B
TNIPOBE/ICHHH KapIHOONepaluii B yCIOBHAX THIIOTEPMHH. '

JlaHHBIH KapAHOILIETHYECKHH pacTBOP MOXHO IIPHMEHSTb U B YCJIOBHAX TMIOTEPMHEH B
Tex ClyHasx, Korja rHmoTepMHs SBJIACTCS TPANMUMOHHOH MM 00A3aTENbHON MpaKTHKOH B
KapIHOKIMHHKC, WIH IIPH BO3HHKHOBCHMM HEWITATHOH CHTYallMH B XONE BbINOJIHEHHSA
OTIEpalliH, KOT/ia HEOOXONMM UTHTENBHBIN NIEPEPHIB B NOJa4e KAPAHOIIETHIECKOH CMECH. Ilpn
9TOM PEKOMCHIYETCS MCHOJNb30BaHME MOBepXHOCTHOH (31-35°C) m ymepennoit (25-30°C)
TMIIOTEPMHUH, MOCKONIBKY NMPH GoJee NITyGOKOM OXJIKACHHH KapAHOILIErHYeCKOro pacTBopa

YXYILIAOTCS 3AUTHBIE CBOMCTBA KPOBH.

Texuuueckuit pe3yinbTarT H306peTEHH 3aKMOYACTCS B MOBBIIICHHH 3alUTH MHOKapJa,
PacLUMPEHHM MOKa3aHWH JUIs NpOBENCHHS ONEpalHii ¥ CHHXKEHHH JIeTATbHOCTH 1pH
KapiHoonepasaX B YCIOBHAX MCKYCCTBEHHOTO KpPOBOOOpAWICHHS C HCIOJNb30BAHHEM
KPOBSHOH Kap[IHOIIErHH, a TakXe B YHHBEPCATBHOCTH KAPAHOILIETMYECKOTO pactsopa.

[Ipennoxennnit  HOBBIE  KapnMoONIErMYecKwit pacTBop  ABTOpaMH Ha3BaH

YHHBEPCANBHBIM, IIOCKOJIBKY OH IIO3BOJISET;

¢ HCIIONB30BATH ONWH TpENapar MId AOCTHXECHHMS aCHCTOJMH M  IOANCpXKaHUS
AOCTHTHYTOH aCHCTONIMH, YTO CO3JaeT YAOGCTBO B €ro NPHMEHEHHH, YTIPOIACT NPOBEICHHE
ONEpaliy, CHHXAET PHCK OMWMGOK B NpPHMEHEHHH DPACTBOPOB, CHHKAET CeGEeCcTOMMOCT
onepanuy;

¢  HUSTOTaBIMBATH NMPENApAT NPOMBIULIEHHEIM CIIOCOGOM CO CPOKOM XpaHEHHS npenapara
HE MEHEE 2-X JIET C COXPaHEHHEM 3aIaHHOTO YPOBHS pH, wusroramuBate mpenapar
HCTIOCPEICTBCHHO NIEpeA onepanued, M3rOTaBIMBaTh IPENApaT HEMOCPEACTBEHHO B XOJIE
OlCpalliiH, BapHPYS €ro napamerpsl;

¢  TPOBOATE KAPAHOILIETHIO N0 THNOBOH CXEME HIIH N0 NEPCOHM(UIMPOBAHHON cXeMe,
Pa3paboTaHHOH HHAMBUIYAIBHO IS MALIMEHTA,

®  HCMONB30BATh Pa3IMYHBIC CIOCOOBI M3MEHEHHUS 1apaAMETPOB KApAUOILIErHYECKOH CMECH
HCMOCPCACTBCHHO B NPOLECCE ONCPAlKMK: HIMEHCHHE COOTHOMIEHHS KapAHOILIErHYECKOro
pacTBopa H KpPOBH HJIH H3MEHEHHE KOHICHTpAallUd Kajius XJIOpHOa B KapaJHOILJIETrHYEeCKOM
pacTBOpE,;

¢  MCHOJb30BaTh KAPIMOILIETHUECKHH pacTBOp KaK NPH HOPMOTEPMHYECKOH, TaKk M

THIIOTEPMHYECKOH TEXHHKE NPOBEACHUS ONEPALIHi;
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Taioke, peTOXeHHbIH YHHBEpPCANBHEIN KapAUOILIErHYeCKuii PacTBOp IO3BOJIAET:

® obecnevyuTh HENMPEPHIBHOCTH MOAAYH KapIHOIIETHIECKOTO pacTBOpa IpH nepexojie oT
peKMMa OCTAaHOBKH CE€pAla K pexXHMy MNOAJEPXAHHS aCHCTOJIHH, 4TO obecneynBaer
OTCYTCTBHE NIEpephIBa B 3allliTEe MHOKap/a;

¢ COKpaTHTh BpCMs OT Ha4ala BBOAA KAapAHOIUICTHYECKOH CMECH [0 HACTYIUICHHS
aCHCTOJIHH;

¢ CHH3MTE DHCKM: JJIMTEIBHOTO IpOLECCa OCTaHOBKH CepANa IMpH HACTYILICHHH
ACHCTOJIHHM, TOSBJICHHS aKTHBHOCTH M (GUOpWIIANMH cepana A0 HACTYIUIGHHS aCHCTONHH,
BO30OHOBJICHHS CEPAEYHEIX COKPALICHHH BO BPEMs MOEPKAHHA ACHCTONHH;

® H3MCHATL IIapaMeTPBl KApAHOMJIETHYECKOH CMECH HENOCPEACTBEHHO B IIpolecce
ONCpaUuK B 3aBHCHMOCTH OT aKTHBHOCTH MHOKapia M OMOXMMHYECKHX [apaMeTpOB KPOBH

MAIHEHTa, B TOM YHCJIC H C UCIONB30BaHUeM DBM.,

IIpenmeToM NaHHOrO M306pETEHNS ABIACTCH HOBBIA YHHBEPCANBHBIA KAPAMOTLIErHYECKHH

PacTBOp, KOTOPKIH COACPKUT CIEAYIOMHE (HapMaLeBTHYECKH MPHEMIIEMBIE KOMIIOHEHTBL:

Honer kaymus 40,2 - 200,1 mmon/n;

Honb maraus 0 — 24,3 Mmmon/n;

OcHOBaHHE H KHCIIO0Ta, 06eCIeUNBAIOIIHE pH pactBopa 7,1- 8,9;

JucTHiuapoBaHHas Boja, Mt — 10 1000

B Tpenapare, OCHOBaHHEM MOXeT OBITb JIOGOE (apMalLEBTHYECKH NpHEMIEMOE
OCHOBaHHE, HAaNPUMED TPOMETaMOJ WiTH GHKapOOHAT HATpHS,

a TaKKe, B Mpernapare KHCJI0Ta ABNSETCS OQHON HIIM HECKONBKHMH (GapMalieBTHYECKH
MPHEMIIEMBIME  KHCJIOTAMH, BLIODaHHBIMH H3 TPYIIB OPraHHYECKHX WIH HEOPraHHYECKHX
KHUCIIOT, HANPHMED CEPHOH KHCIIOTOH, XJIOPHCTOBOJOPONHON KHCIOTOM, IHMOHHOMN KHCIIOTOMH,

YKCYCHOM KHCJIOTOI.

[lpesverom nanHOro H30GpETEHHs SBIETCS HOBBIN YHHBEpCATBHELH KapAHOILIETHYECKHIl

PacTBOD, KOTOPBIH COAEPXKHUT CIEAYIOmEeE (apMaLeBTHYECKH MPUEMJIEMBIE KOMIIOHEHTBL:
Honn! xanus 40,2 — 200,1 Mmmon/n;
Honsl maraus 0 — 24,3 mmon/;

OcnoBanne u KucI0Ta, 06ECICUNBAIONIHE pH pacteopa 7,1- 8,9;

<DapManeBTqucxu HpHeMJIeMLIﬁ AHYPCTHK 06601’[6‘!1{33!01!114]}'1 OCMOJIUIBHOCTH B IIpeaeax

275 — 460 MOcm/xr;

JucTunnuposannas Boga, M — g0 1000
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B Ipenapare AWYPETAKOM MOXeT ObiThb o00H (apManeBTHYECKH IpHEMIIEMBIH
JAUYPETHK, HANPUMEP MaHHHTOJL, TJIFOK03a, AeKCTPO3a, COpOUT.

IIpeanoYTuTENbHBIA COCTaB JUIA MONYYEHHS YHHBEPCAILHOTO KapAMOIJIETHYECKOTO
pacTBOpa, COACPKUT KOMIIOHEHTBI;

Xnopun kamus, r - 7,45

Cynbdart maraus, r - 2,34

Tpomeramon, r - 0,5

Xnopucrosoaopoanas kucinora 1M, o ypoens pH 7,6-8,0

Mauuuron, r - 35,9

HucruipoBanHas Boaa, M — 1o 1000;

a  TaKxe, NPCINOYTHTENBHBIA  COCTaB  [UIA  MONYYCHHS  YHHBEPCAIBHOTO
KapIHOILIETrHYECKOTO PacTBOPa, COAEPXKHUT KOMITIOHEHTEL:

Xnopun xanug, r - 8,38

Cynedar MarHus, r - 2,34

Tpomeramon, r - 0,5

XnopucroBonoponsas kucnora 1M, no yposus pH 7,6-8,0

Masnnnron, r - 35,9

Huctunnuposannas Boaa, M — o 1000.

HauGonee npeanouruTebHEIME (U141 POMBILUIEHHOTO H3TOTOBICHAS YHHBEPCAILHOTO
KapMOIUIETHYECKOr0 PacTBOpa), ABIIOTC CIEAYIOLIHE JBA COCTABA PACTBOpA:
A. Conepxamuit KOMIOHEHTBI:

Xnopua kamud, r - 7,45

Cynbbar Marans, r - 2,34

Tpomeramon, r - 0,5

XnopucroBosoposHas kuciora 1M, no yposus pH 7,6-8,0

MasunuTon, r - 35,9

JuctunmiposanHnas Boga, Mt — 1o 1000
b. Conepxatnuit KOMIOHEHTEI:

Xnopux xanus, r - 8,38

Cynedar maraus, r - 2,34

Tpomeramon, r - 0,5

XnopurcroBonopoanas kucnora 1M, xo yposus pH 7,6-8,0

Mannuron, r - 35,9
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JucTtuiupoBasHas Boga, Mit — 10 1000

OcHoBHOe oTmuume pactBopa B or pactBopa A, coctoHt B Goliee BBICOKOI
KOHICHTPAUMH KAIHA XJIOPHAA, YTO MPH PaBHEIX 00bEMaxX NOJaYH KapAHOILIETHYecKol CMecH
obecnieqmBaeT Goiiee GLICTPOE NOCTHXXEHHE aCHCTONHH, HO TpeGyeT GONBLIEro BHUMAHHS 33
00BEMOM BBOAMMOTO DacTBOPa C LENBIO HEAONYIIEHHS THIEpPKaTHeMHH. MCrons3oBaHue
pacTBOpa A CHHXAET PHCK THIIEPKAIHEMHH, HO IOBBIMAET PUCK GoJlee MIHTENBHON OCTAHOBKH

CepAla H BOSHMKHOBEHUS QUOpHLIALME.

Beu10 06HapykeHo, YTO IpH HPOBEACHHH KPOBSHON KapIHOIUIErnH TOBBILIEHHE 00BeMa
TNIofa™¥ XJIOPAA Kalusl B KPOBH COKpAIIAeT BpeMs A0 HACTYIUIEHHS acCHCTOJMH H YMEHbIIAeT
pHCK nposBiieHHA GUOPHILIALMI KeETyIOUKOB i aKTHBHOCTH CEPILA IPH €I0 OCTAHOBKE.

Beulo  oGHapyxeHO, 4TO mOANEpXaHHE JOCTHTHYTOH aCHCTONHH addexTHBHEE
NpOM3BOAMTL HE 3aMCHOH OHOTO THNA pacTBOpa HAa MAPYro# (BHEICOKOKAJIHEBOrO Ha
HH3KOKANMEBLIH), 2  H3MeHeHMEM  06BbEMa  MOJaYd  OJHOTO  YHMBEPCANBHOTO
KapIHOMJICIHYECKOT0 pacTBOpa HJIM H3MECHEHHEM COOTHOLIEHHS AKTHBHBIX KOMIIOHEHTOB
pacTBopa H KpoBHW. IIpu 3TOM H3MEHATH 00BEM BBOIMMOIO B COCTaBE KAaPAHOIIETHYECKOTo
PacTBOpa KaIHs XJIOPHIA MOXKHO:

o 3a CYET U3MCHEHHSI CKOPOCTH 0JIa4M PacTBOpa OTHOCHTENILHO KPOBH;

. 3a CHET M3MCHEHHS €ro KOHLEHTPAlMH B PacTBOPE NpPH HEH3MEHHOM CKOPOCTH
I10/1aY PacTBOpa M KPOBH;

. 3a CHCT OIHOBPEMEHHOTO M3MEHEHH! CKOPOCTH NOJJAYH PacTBOpA H KPOBH;

. 3a CYEeT KOMOMHALMK TPEX M3JI0XKEHHBIX BBILIE CIIOCOOOB.

BriGop xoHKpeTHOro crocoGa H3MEHEHHs YPOBHS Kaius B KapIHOIUIETHYSCKOM CMeCH
3aBHCHT OT JTana KapIHOIUIETHH, ONBITa XHPYPrHYeCKOM OpHragsl M OT HAIUYHA
HEOOXOAMMOro  Nepy3HOHHOro OGOPYHOBAaHHS M  OGOPYLOBaHMS JUIA CMEIIMBAHHS
KOMIIOHEHTOB PacTBOpA.

Ion sranamu xapaHONIErnn MBI IOHAMAEM CHEYIONIHE IPOLECCHI:

o IlepBoHayanbHOE NOCTHXKEHHME acHCToNMH. Kak mpaBHIIO, IPH HCIONB30BAHMHM
pacTBOpa CO CpeAHMM ypoBHeM Kaius (7,45 — 8,38 1/m) M COOTHOLICHMEM KapIMOMIErHIECKOro
pacTBopa H KpoBH 1:4, acuctonmus mocrHraercs 3a 1 — 3 MHHYTH n NPOHCXOMUT Oe3
GubpmiuLnun KETyHO4YKOB cepAna W Ge3 aKTHBHOCTH npeacepauit. OnHako y HEKOTOPHIX
NanyeHTOB HAa NOCTHDKEHHE aCHCTONHH yXOAMT Gojiee 4 MHHYT H OHa MOXET IPOHCXOMUTEH

qyepes ¢)H6pPUIJIHIIHIO, YTO HCTaTHBHO CKa3blBacTCA Ha 0€30macHOCTH MHOKapnHa. B maHHBIX
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CHy9asX HaMHM DEKOMEHIYCTCH IO MOCTHXKCHHS ACHCTONHH YBEIHYHTb CONEPXAHHA KaIHs
XJIOpH/@ B PacTBOPE BILIOTH MO 15 I/i1., WM H3MEHHTH COOTHOLIEHHE PacTBOpa K KPOBH C 1:4
no 1:2 wm 1:1. Tlpu HCIONE30BaHMH PAacTBOPA C HHU3KHM YPOBHEM KAJHA 3,0 — 7,44 r/n),
COOTHOIICHHUE KapAHOIIETHYECKOr0 PacTBOPa H KPOBH JIOJDKHO M3MEHSATHCA B Ipeaeiax ot 1:1
no 1:4, mpu 5TOM TaKke yBEpeHHO OyJeT ROCTHraThes acHCTONMA. IIpH HCIONB30BaHHH
pacTBopa ¢ BBICOKHM ypoBHeM Kamus (8,39 — 15 r/m), cOOTHOLIEHME KapAMONIErHYECKOro
pacTBOpa H KPOBH JO/DKHO COOTBETCTBEHHO M3MEHATHCS B peaenax ot 1:4 go 1:10;

. [ToBTOpHOE ~ ROCTHXEHHME AaCHCTONMHM, €ClM  CepAlle  HEe3aIIAHHPOBAHHO
BO30OHOBHJIO 3NEKTPOMEXAHUYECKYIO aKTHBHOCTD, PEKOMEHIyeTCA 0 AOCTHXEHHS MOBTOPHOH
ACHCTOJIHH YBEIHIHTh COACPXAHHE KaJIMs XJIOpDHAa B PacTBOpe BIUIOTh O 15 I/im., Wi
YMEHBUIUTH COOTHOLIEHHE PAaCTBOPa K KPOBH;

. Nonnepxanue nocTurHyToi ackcronuu. PekoMeHyeTcs CHU3MTH COZEPIKaHUSA
Ka/Ius XJIOpHAa B pacTBOPE BIUIOTh 10 3,0 I/i1., A M3MEHHTH COOTHOLIEHHE PacTBOPA K KPOBH
ot 1:4 BmioTh Ko 1:10. Ecin B npouecce nomepxanus JAOCTHTHYTOH aCHCTONHH MPOH3O0LLIO
CaMOCTOATENBHOE BO30OHOBICHHE aKTHBHOCTH CEPALA, TO IOCHE NOCTHXKCHHS MIOBTOpPHO}#
aCHCTOJIHH, HEODXOIMMO MOIEPXHBATH YPOBEHE KANHS B PACTBOPE Ha GoTee BLICOKOM ypOBHe
HII NOJUICPXKHUBATh GOlee BRICOKOE COOTHOLIEHHE PACTBOPA K KPOBH;

. IoaroToBka k BpEMEHHOMY IPEKPAIUEHUIO MOAAYH KAPAHOILIETHIECKOH CMECH
Ha MepHo/ TpeGyeMolt OYUCTKH ONepalHoHHOTo noJis. [Tepepsis B moxaye Kap/HOTUICTHYECKON
CMecH MoXeT coctaBute oT 10 no 30 mumyr. PekoMeHmyercs 3a omHy MHHYTY 10
MPEKPAIICHHA OJ1a 1M CMECH YBEIMYUTD COACPXKAHHS KIHi XJIOpHAa B pacTsope a0 15 r/i.,

UK YBEJIHYHTE COOTHOIIEHUE pacTBOpa K KPOBH,

. IoaroroBka K NpeKpalICHMIO KapAHOIUIETHH H BOCCTAHOBJICHHIO paboThbi
cepaua. Pekomenayercs 3a 10 MAHYT [0 npeKpalleHns KapAMOIUIErHH CHH3HTH COZEPXKaHUE

Kas XJopuza B pacTope A0 3,0 r/;1. 1 H3MEHUTB COOTHOILEHHE PacTBOpa K KpoBH 10 1:10.

YKa3aHHEIC KOMITOHEHTBI PAcTBOPA B PAMKAX YKa3aHHBIX KOHIIEHTpAIMi B pacyere Ha |
JUTP MO3BOJIOT dPGEKTHBHO pelIaTh 3alayd KADIHMOIUIETHH H OOECHEYHBATD 3ALIUTHBIC
GYHKUHM, BKIIOYA®: COXPaHCHHE HACOCHOM GYHKIMH cepiua, yCTpaHEHHE aluza03a,
noaaepIxKaHue ypoBHS pH, NpeaoTBpallleHHe OTEKa MHOKapJa ¥ IoJIOBHOIO MO3ra. HpH 3TOM
KpOBb  BEINOJIHAET ApYrHe HeOOXOAuMBle GYHKUMM I8 3aUMTEl MHOKApHa: CHaGxaer
KHCJIOPOZIOM ¥ NHUTATEILHBIMH BCLUECTBAMH, BBIBOAMT IPOXYKTHI OKHCICHHS, OOECHEqHBAET

3alUTy OT GaKrepHaanor 0 ¥ BHPYCHOTO 3apaxkeHus. UIMEHHO HCNOIB30BaHKe KpOBH CHHUMaeET
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OrpaHHYCHHA Ha IMPONODKHTEILHOCT IIPOBENCHHSA ONEpallHH C  HCHOJb30BAaHHEM
YHHBEPCAILHOTO KapIHOIMIETHIECKOr0 pacTBoOpa.

B kapamoruieri4eckoii CMECH COOTHOLICHHE KOMIIOHEHTOB PAacTBOPA M KPOBH MOXET
u3meHaTees or 1:1 mo 1:10. JlaHHOoe COOTHOIIEHHE ONpeneNseTcs B 3aBUCHMOCTH OT
KOHLICHTpallMH KalHs B MCXOJHOM pacTBOpe H pelllaeModil 3ajayedl Ha KOHKPSTHOM 3Tarle
IIpOBeICHUsT Kapauoriernd. Kak mpaBuiio, KapAOHOIUIETHIO HAYHHAKOT ¢ COOTHOIIEHHS
KOMIIOHEHTOB pacTBopa H KposM 1:4. B janeHeiimeM, npu HEOOGXOAMMOCTH YCKOpPEHHS
HaCTYIUICHHUS aCHCTOJIMH HJIH NEpel NEPEPEIBOM B NOAAYE KAPAHOIJIErHYECKOH CMECH, JaHHOE
COOTHOLICHHE MOXHO YBEJIHYHThH, HO HEe Gonee deMm no 1:1. Ilocne HOCTHXEHHS aCHCTONHH,
WM NEpEN OKOHYAHHEM KapIHMOIJIETHH, JaHHOE COOTHOLICHHE MOXXHO YMEHBINMTh, HO He
MmeHee ueM 10 1:10.

M300peTenne NosCHAETCA CNEAYIOMMMH YEPTEXKAMH.

®ur.1. Cxema HCIONB30BAHHA YHHBEPCAIBHOrO KapAMOILIETHYECKOrO DAcTBOpa C
MOMOUIBIO PONIMKOBOTO HAcoca ammapara HCKYCCTBEHHOro KpoBooGpamenusa (AWUK). 1 -
apTepHajIbHBIA Hacoc anmnapara néxyccmenuoro KpOBOOGpAILEHN; 2 - ITYHEP OKCUIeHATOpa
JUIs apTepHaibHOM nepdys3uu; 3 - OKCHreHaTop; 4 - INTYLEp OKCHIEHATOpa JUis KOPOHApHO#H
nepdysuu; 5 - MarucTpalb s KOpOHAapHOH nepdy3uu KpoBH; 6 - HAcOC JUIA KOPOHAPHOM
nepdysnu KposH; 7 — TpOHHUK, OGBEANHSIONIMI HCXOIHBIA PACTBOP H KPOBb, 8 - (JIAKOH ¢
HCXOIHBIM PacTBOPOM; 9 - HAacoc ammapaTa HCKYCCTBEHHOTO KPOBOOGPpalleHMA IS MOJadH
HCXOJHOTO pacTBopa; 10 - MarucTpans ;s KOpOHApHOMN Mepdy3HH HCXOXHOTO PacTBOpA,

@ur.2. CxeMa HCNIONB30BAHUA YHHBEPCAIBHOIO KAPAHOILIETHYECKOTO PACTBOpA MpH
H3MCHEHHH B MPOLIECCE ONEpallii CONEPIKAHHA B HEM KAIHA XJIOPHAA C MOMOLIBIO IIIPHLA
Zo3aropa.

1 - apTepHanbHEIA HacoC anmapaTa HCKYCCTBEHHOTO KpOBOOOpAlIEHHs; 2 - IITyIEp
OKCHI€HaTOpa JUls apTepHaibHOH nepdysuu; 3 - OKCHreHaTop; 4 - WTYLEP OKCHTeHaTopa IS
KOpOHAapHO# nepdysuu; 5 - MarucTpanb JUis KOPOHApHOH nepdy3uu KpoBH; 6 - HACOC A
KOPOHapHO! nepQy3HH KposH; 7 — TPOHHHK, 0OBEAMHSIOIMI HCXONHBIH PacCTBOP H KPOBb, 8 -
(pr1akoH ¢ MCXOAHBIM PacTBOPOM; 9 - HACOC anmapara HCKYCCTBEHHOTO KPOBOOGpAICHHS I
MOJa4yM HCXOAHOro pactsopa; 10 - MarucTpane s KOpOHapHOH nepdy3my HCXOIHOTO
pactBopa; 11 - MIpHI-103aTOP C PaCTBOPOM KallKs XJIOPH/A.

®ur.3. Cxema HCNONB30BaHHS YHHBEPCAIBHOTO KapIHOIUIETHYECKOTO pactBopa ¢
MOMOMIBIO IINPHIA-103aTOPa. 1 - OKCUIreHaTop; 2 - IMNPHI-J03aTOP C HCXOAHBIM PacTBOPOM; 3

- ITYNEep OKCHICHAaTOpa A/ apTepHalbHOR nepdysuH; 4 - IOTyLep OKCHreHaropa Ui
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KopoHapHo# mepdy3un; S5 - aprepHanbHBI HAacoc  ammapara  HMCKYCCTBEHHOTO
KpoBooOpalenus; 6 - Hacoc anmnapaTa HCKYCCTBEHHOTO KpOBOOOpAIIEHHS I KOPOHApHOH
nepdy3un; 7 — MaruCTpasIb U KOPOHAPHOH nepdy3nH KPOBH.

[IpencraBneHHbBle HHXXE TIPHMEPHl HILTIOCTPUPYIOT, HO HE OrPAaHMYMBEIOT, JAHHOE
n300peTeHHe.

IIpumep 1.

Beenenne yHmBepcanpHOro Kapauoruterudeckoro pactsopa (YKP) ¢ nomomero
POTMKOBOro Hacoca anmapara HCKYCCTBEHHOro KpoBooOpamienus (@wur.l). JlannHas cxema
ABiseTca Haubonee yHuBepcanbHOH. McmonbsyeTcs cocTaB muid MONYYEHUS YHHBEPCATBHOTO
KapIHOILIETHYECKOTrO pacTBOpa, COACPKALIUA KOMITOHEHTEI:

Xnopua Kamus- 8,38 r.

Marsus cynsdar - 2,34 1,

Tpomeramon - 0,5 r.

Mannuron — 35,9 r.

Xnopucrosooponnas kucnora 1M — o pH = 7,9

JuctaiutupoBannas Boaa, M — 1o 1000

ITpu 3ToM ocMonsTBEHOCTE cocTasseT 440 MOCM/KT.

Ilocne Hauana onepalMy M TOAKMOYEHHS OOJBHOTO K anmapary HCKYCCTBEHHOIO
KpoBooGpatnenns nepdysnto NpoBOIAT MOINEPIKHBAs TEMIEPATYPY Tella M CEPLE B LIPEAeNax
25 - 37°C (ouruManbHas Temmepatypa 36 - 37°C). Ilocne mNYHKTHPOBAHHS AOPTHI
KapHOIErH4ecKOH HITOH, HCXOAHBI PAacTBOp NOCTOSHHO CMEIIMBAIOT ¢ ayTOKPOBBIO M3
OKCHreHaropa B cooTHoueHuM 1:4. Jlna octaHoBkH cepaua YKP BBOZAT B KOpeHb aOpTH! HIIH
HETOCPEACTBEHHO B YCTbS KODOHapHBIE apTEpHH, NOJICPXKUBas NaBIE€HHE NPU BBENCHUH
cMecH- He Oonee 100 MM.pT.cT. B KOpHe aopThl. Ilocne mepexarus aoptsi YKP  BBOAAT B
CEpALlE B TEYEHHUE 5 MHHYT JO JOCTHXEHHS YCTOWYMBON ocTaHoBKH cepaua. YKP BBomar co
ckopocThbio ot 200 1o 350 Mi/muH. s nomnepxanns acucronuy YKP BBOAAT B KOPEHb a0pTHI
HJIX HEIIOCPEACTBCHHO B YCThSi KOPOHAPHbIE aPTEPHH, MOJICPKHUBAA NaBJCHHE NPH BBENCHUH
cMecu- He bonmee 100 MM.pT.CT. B KOpHE a0pThl, TG0 B KOPOHAPHBIH CHHYC, TIOIEPXHBAs
nasneHue npu BeeacHUM YKP - He Gonee SO MMm.pr.cr. [Ins moamepxaHHs acHCTONMH
nepexonst Ha seenenne YKP co ckopoctsio ot 50 10 150 Mi/MHH, B COOTHOMEHHH C KPOBBIO
1:8. Bpems BBenenus, nokasatenu oGbeMHOM ckopocTH BBemeHns YKP W cooTHOMEHHS
HCXOJHOTO pacTBOpa M AyTOKPOBH M3 OKCHICHATOpa, ONPENEAIOTCS B 3aBHCHMOCTH OT

KOHIICHTpaUMHA Kajiisl B KPOBH NalMEHTa nepen onepaunel‘i, PasMEpOB H MacChl €ro cephara.
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IMocne npoxoxnenune uepes cepaune YKP nmonamaer B obmmii kposoTok. Ilocie 3apepmenus
BHYTpHCEpACHHOTO 3Tana onepanuu noxady YKP npexpammarot.

IIpumep 2.

BBenenue yHuBepcanbHOro Kapauomiermyeckoro pactBopa (YKP) ¢ nomommio
POJIMKOBOTO Hacoca alnapara HCKYCCTBEHHOTO KpOBOOOpaIEeHHs NPH H3MEHEHHH B Mpolecce
OnepaLuu COIepXKaHUA B HEM KalMs XJIOpHAA ¢ NOMOIINGIO HimpHia-go3aropa (Pur.2). lannas
cxeMa Oonee NpPEANOYTHTENbHA IIPU IATOJNOTHUAX COCYJMCTON CHCTEMBbI CEpAlla, Koraa
NPENOYTHTENEHO COOMOAAaTh MOCTOSHHYIO CKOPOCTh Nepdy3HH KapAHOIIErHYecKO# CMECH.
Hcnonesyercs cocras, cofepxalnui KOMIOHEHTHI:

Xaopua Kanus- 3,0r.

Marnus cynedar - 2,1 .

Tpometamon - 0,2 1.

Mannuron - 30,0 r.

YxkcycHas kucnora 1M — go pH=17,1

JuctunmipoBanHas Boaa, M — o 1000

B mmnpuu-go3arop 3anpasieH pacTBop Kanus xjopunaa (30%).

Tlocne nHayama omepaumM H NOAKMOYEHHA GOJBHOTO K aIapaTy HCKYCCTBEHHOTO
KpoBoOOpaien s nepdys3nio NpoBOAAT NOANEPKHBAsA TEMIIePaTypy Tefla M CEpAla B Ipeenax
25 — 37°C (omrumansHas Temnepatypa 36 - 37°C). [locne NyHKTHPOBAHUS aOPTbL
KapJMOIIErH4eCKOH HIJIOH, MCXONHBIH pacTBOp NMOCTOSHHO CMEIUIMBAIOT C AYTOKPOBBHIO H3
OKCHreHaTopa B COOTHOWEHAH 1:5. YKP BBOAAT B KOpeHb aOpPTHI WJTH HEMOCPEACTBEHHO B
YCThsl KOPOHApHLIC apTEPHH, MOIEPXKUBaAs NIOCTOAHHOE JABJICHHE NPH BBEACHHH CMECH - HE
Gonee 100 MM.pT.CT. B KOpHE a0pTHL. IIpH 3TOM CKOPOCTH 10Ja4H PAacTBOPa KA XJIOpH/A H3
INpHNa-f03aTOpa  YCTAHABJIMBAIOT  TakuM  ofpasoM, 4YTOOBI  KOHNEHTpauus B
KapIHOIUICTHYECKOH MarucTpaid cocraBisuia 8.0 r/mutp. s HOCTHXEHHS aCHCTONHM
napauienbHo ¢ BBOAOM YKP BKIOWaroT mojadyy pacTBOpa M3 LINPHUA J033aTOpa TEYEHHE 5
MHHYT 0 AOCTHXXEHHA YCTOMYMBOM 0CTaHOBKH cepAua. IIpH nomaepxaHuu aCHCTONHH ogada
pacTBOpa U3 IINpHIIAa-103aTOpa OCTaHABIMBAETCSA, a noga4a YKP npoxoinkaerca. ITogaya YKP
MOXET NPHOCTAHABIMBATECSA NPH HEOOXOAMMOCTH OYHCTKH OIEPALMOHHOrO MOJs Ha CPOK JIO
20 muHyT. B cyyae HenpenBHACHHOTO BO30GHOBIIEHHS AKTHBHOCTH CEPAlA, B JOMOJHEHHE K
nogaye YKP, Bxmouaercs mojaya kands XJIOpPHOAa M3 LINpHIA J03aTopa OO MOJHOTO

NpeKpalneHus akTUBHOCTH cepaua. [locne mpoxoxnenwe uepes cepaue YKP nomagaer B
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obmuit kpoBoToK. [locne 3aBepuICHHA BHYTPHCEPACHYHOrO 3Tana omepanun nojadyy YKP
IIpeKpalaioT.

IIpamep 3.

Beemenne YKP ¢ nomomplo mmpHna-gosaropa (¢ur. 3). JlanHas cxema Gonee
OPEANOYTHTENRHA TIPH  NEJHATPHYECKUX  ONEpalMsaX, TIeMOAWHAMHYECKH  3HAYHUMBIX
NaTOJIOrMAX COCYAMCTOH CHCTEMBbl MHOKap[a, HEXeIaTeJbHOCTH YBEIHUYECHHS TeMOMTIONHH.
Hcnone3yercs cocTas, conepxaniuii KOMIOHEHTEL:

Xnopun Kanns- 15,0 r.

Maruus cynsdar - 2,5 .

Tpomeramon—1,0r.

Mannuuron — 40,0 r.

Jlumonnas kucnora IM — no pH = 8,9

JuctuimmpoBanHas Boga, i — 1o 1000

Ilocne Havana omepauuu W TMOAKTIOUEHHS GONBHOTO K alimapaTy HCKYCCTBEHHOIO
KpoBooOpaienus nepdysuio YKP mposoisr, moauepxusas TeMIepaTypy Tejia H Cepaua B
npezenax 25 — 37°C (onTuManbHas Temnepatypa 36 - 37°C). ITocne myHKTHpoBaHHs aopThl
KapIHONJIErH4ecKoi Hriol, OCTaHOBKa CepAla MPOHUCXOIHUT C NOMOMIbI cMemupanus YKP,
TOJAIOIIETOCA C MOMOIIBIO NEKTPOHHOTO LINPHIA-/03aT0Pa ¥ OKCHICHHPOBAHHOW ayTOKPOBH,
NoJaloIecs ¢ momouslo ponukosoro Hacoca AWK B cootHomerun 1:4. J[ist 0CTaHOBKH
cepana YKP BBOZAT B KOPEHb 20PThl HIIM HENOCPEACTBEHHO B YCThSI KOPOHApHLIC apTEPHH,
MOJIEPXXKHBAs NaBIICHHE NPH BBEACHUH CMeCH - He Gonee 100 MM.PT.CT. B KODHE aopTHI
ITepsoe BBenenne YKP npou3BomuTCs ¢ MOMEHTA [EPEXKATHS aOPTHl B TEUEHHH 3-4 MHHYT U
MpOJUICBAaeTCA B TeYeHMe | MHMH NOCNE OCTAHOBKH CepAUa MUIL HOCTHIKEHHS YCTONYHBOM
acucronuy. Ilpu 3ToM, B 3aBHCHMOCTH OT KOHUEHTDAllMM KalHd B KPOBH MALHEHTA mepeN
OmnepanyeH, pasMepoB B Macchl €ro Cepaua, oObeMHas CKOPOCTh NOJAYH UCXOTHOTO PacTBOpa
cocrapiger or 40 no 70 M/MHMH W3 LINPHIA-Z03aTOpa, & CKOPOCTb MOAAYH AYTOKPOBH M3
oxcureHaropa AUK coctasnser or 160 mo 280 mu/mun. Iocne NOCTHXEHHS yCTOMYHBOH
acHCTONHK oObeMHas ckopocTh nofayn YKP cHmkaercs. 3amaya 3Toro srana - MoiepKanie
ycroiunBod acucromuu. C 3To¥ Uenbio 00bEMHAs CKOPOCTh MOAAYH HCXOAHOTO PacTBOpa
IMINPHIIOM-03aTOPOM CHHXAETCS 10 6-17 MI/MHH NMpU OJHOBPEMEHHOM CHH)XEHMH 10 48-136
MI/MWH OGBEMHOM CKODOCTH MONa4YM OKCHI€HHPOBAHHOM ayTOKPOBH, MONAIOMIEHCT C
noMomero ponukosoro Hacoca AUK, B cooTHomenun ot 1:8 no 1:10. Bpema BBenenus,

nokasareu 00reMHON CKOPOCTH BBeacHHA YKP H COOTHOIIEHHS HCXOHOTO PacTBOpa H KPOBH
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13 OKCHTEHATOpa, ONpeNeNseTcss B 3aBHCHMOCTH OT KOHIICHTPalMH KaIHA B KPOBH NallMEHTa
Hepex omepalueii, pasMepoB B Macchl ero cepaua. s moxnepxanus acucromuy YKP BomsT
B KOpEHb a0PThI HJIH HETIOCPEACTBEHHO B YCThsi KOPOHAPHBIC apTEPHH, NOLICPKUBas AaBICHHE
npu BBeJeHHH cMecH- He Gonee 100 MM.pT.CT. B KOpHE aopThl, MO0 B KOPOHApHBIA CHHYC,

NOIEPXKUBas NaBJICHUE NIPH BBEJICHHM CMeCH- He fonee 50 MM.pT.CT.

HpOMblmJleHHaﬂ [NPHMECHHMOCTD

H3zobperenue Moxer GBITH HCIIONB30BAHO B METMIIHHE H BETEpHHAPHA.
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Dopmyana n3obperenus

1. YHuepcanbHbIi KapaMOIUIErHyeckit pacTsop, COZICpXKAlM CIECNYIOIHE (papMaleBTHYECKH
IPHEMJIIEMBIE KOMIIOHEHTHI:

Honwsr xanus 40,2 — 200,1 mmon/n;

Hons! maruus 0 — 24,3 mmon/;

OcHoBanwe u kucnora, obecneunsatomue pH pacrsopa 7,1- 8,9;

Jductunuposannas Boga, Mt — go 1000.
2. YHuBepCalbHBIH KapaMOILIETHYECKi DPacTBOp, COAEPAIMM CleLyIOLHe (bapmaneBTHYCCKH
IpHEMJIEMbIE KOMTIOHEHTHI:

Hons! xamus 40,2 —200,1 mMon/n;

Hons! maruus 0 — 24,3 mmo/r;

OcHosanue u xucnora, o6ecneunsaromue pH pactopa 7,1- 8,9;

dapMaleBTHIECKH NPHEMIIEMBIH JUYPETHK, 0GECICUHBAIOLIMN OCMONATBHOCTD B npeaenax

275 — 460 MOcM/kr.;

JluctunnuposaHHas Boga, M1 — o 1000.
3. YHuBepcanbHBI KapIHOILIErHYeCKH pacTBOp M0 1.2, OTIHYAIOWAHCS TEM, YTO COJIEPIKHT
ClIEIYIONIEe COOTHOIIEHHE KOMITOHEHTOB:

Xnopun Kanus, r - 7,45

Cynbdar maruus, r - 2,34

Tpomeramon, r - 0,5

Xnopucrosonopoauas xucnora IM a0 yposns pH 7,6-8,0

Masnnuron, r - 35,9

JucTummposannas Boga, Mit — o 1000.
4. YHuMBepcaNbHBIH KapAHOIIETMYECKH pacTBOp MO 1.2, OTIMYALOMIANCT TeM, 4To COZIEPXHUT
CIIEAYIOIIEE COOTHOLICHHE KOMIIOHEHTOB:

Xnopun kanus, r - 8,38

Cynbdat Maruus, r - 2,34

Tpomeramon, r - 0,5

XnopucroronoponHas kucsora 1M go yposrs pH 7,6-8,0

MasnnuTon, r — 35,9

HAuctunnupopannas Boxa, Mi — g0 1000.
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