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PCT/SE2020/050380 MIIK®: AOIN 1/02

CIIOCOB U AIIIMAPAT AJIAA BOCCTAHOBJIEHHUSA ITOYEK

OBJIACTb TEXHUKH
JlaHHOe M300peTeHne OTHOCHUTCS K M3BATHIO IIOYEK OT JOHOPA, a TaK)ke K KOHCepBAallUU U

OLICHKE ITOYCK.

MMPEAITOCBIJIKU M30BPETEHUA

B HacTosiee Bpemst OaHK JOHOPCKHX MOYEK JUIs TPAHCIUIAHTALIMHA B OCHOBHOM OTPaHUYEH
NOJIyYeHHUEM TI0YEK OT MAlMeHTOB, KOTOPbIE NPH YMEpIIeM MO3Te BCe eIle HAaxXOIsATCS Ha
MEXAaHUUYECKOW BEHTWJLILMH JIETKHMX M CepAle KOTOpbIX Bce eme Obercs. Ilommumo 3ToOrO,
UCTIONIb3YIOT TOYKH OT YKHBBIX JOHOPOB.

[Toukn MAIMEHTOB, KOTOPbIE YMEPJIUM OT OCTAHOBKH Cepiala A0 WIH BO BpeMs
TPAHCTIOPTUPOBKH B OONBHUIY, OOBIMHO HE HCIOJB3YIOT U TPAHCIUIAHTAUUH. B pemxux
CJIy4asix, TaKMe TOYKH HCIIOIb30BAIM, OCOOEHHO €CIIM BPEMsI OT OCTAHOBKH CEpALA 10 M3bATHUS
MO4Y€eK MaJio, Harpumep, MeHee 30 — 60 MuH. Eciu BpeMst OT OCTaHOBKHU CepALA 10 U3bATUS TOUYEK
Oonee 1 gaca, Takue MOYKHU OOBIYHO HE MOAXOAAT 11 TpaHCIUlaHTauuu. Ecnu Opl MOXXHO OBLIO
UCTIOJIb30BaTh TAKOH BTOPOH OaHK MOYeK, KOJMYECTBO AOCTYIHBIX Ul TPAHCIUIAHTALMH MOYEK
BbIpociio Ob1 B 10-100 pas.

ITocne ocTraHOBKU cepAla, MOYKH IOABEPrarOTCS TEIUION HWIIEMHH, YTO NPUBOAWUT K
HAKOIJICHUIO B TOYKAX TOKCHYHBIX KOHEYHBIX MPOAYKTOB OOMEHa BEINECTB. JTO BBI3BAHO
NpeKpaleHneM LUPKYJSIHA HACBIIIEHHOW KUCJIOPOAOM KPOBH, YTO NMPHBOAHT K HAKOILICHHIO
KOHEYHBIX MTPOAYKTOB OOMEHA BEIIECTB.

Cpasy mocie OCTaHOBKM Cepllla aKTUBUPYETCS CHCTEMa CBEPTHIBAHHMS KPOBU, H B
KaWUIPHBIX COcyaax oOpasyroTcss GuOpUHOBBIE TPOMOBI, YTO MPUBOAUT K TPOMOOTHUECKHM
SIBJICHHUSIM, YCTPaHEHHE KOTOPBIX 3aiMET Yachl WM JHH, €CIH MALUEHT, HAPUMEp, MMOIBEPrcs
peaHUMAalNy U BBIKHBAET.

B cnydae cmeptn, pabora MUKpOOHOro Oapbepa B KHUIICYHUKE MPEKPAINAETCS, YTO
NPUBOIUT K HM30BITOUHOMY OaKTE€pPHaJbHOMY POCTY C BBICBOOOXKIEHHEM SHAOTOKCHHOB THIIA
JIMIIOTIONNCAXAPUIOB M LIUTOKMHOB, KOTOPOE HAYMHAETCS, B HEKOTOPBIX CIy4asiX, B TEUEHHUE 5
muHYT. [T0o3TOMY, HCTIONB30BaHUE MOYEK JTOHOPOB, YMEPIINX OT OCTAHOBKH KPOBOOOpAINEHUs,
CUNTAETCSl MAaprUHAJBHBIM U B OOJBLIMHCTBE CIy4aeB OCYLIECTBISETCS B CUTYaLUsIX, KOrJa

OCTAHOBKa KpOBOOOpameHusi KoHTpojupyercs. [louku, moasepriimecs TEIJIOW HINEMUU B
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TedyeHue OoJiee YeM ABYX YacOB, 110 CYIIECTBY CUUTAKOTCS HEMPUTOAHBIMHU Uil TPAHCTUIAHTALIUH.

Ecnu nouku oxnaauth, 0OMEH BEIEeCTB 3aMeIAeTCs IPUMEpHO Ha 6% Ha rpaayc Llenscus.
ITpu 28°C obmen BewrecTs 3amenisieTcs: mpuMepHo 10 50%, a npu 22°C npumepHo 10 25%.

OObIuHOE OXJIAKIEHHEe MEPTBOrO Tejla MPOUCXOAMT CO CKOpocThio no 2°C B yac.
CrnenoBarenbHO, Yepes3 5 4acoB TEJIO MOXKET UMETh TeMIiepatypy npumepHo 27°C.

Takum oOpa3oMm, B JdaHHOW OOJACTHM TEXHMKH €CTb HEOOXOAMMOCTb B CIOCO0e
BOCCTAHOBJICHUSI B3SITBIX Y JOHOPa TMOYEK, KOTOPBIA JacT BO3MOXKHOCTb OoJiee IIHUPOKO
UCTIOJIb30BaTh BTOPOH OaHK TOHOPCKUX MOYEK.

B nmarentHom nokymente EP0631786A1 (pedepaT) packpbIT crocol Jie4eHHsT UIIEMUHN U
COIYTCTBYIOLIETO penepdy3HOHHOTO TMOBPEKACHUS, BKIIOYAIOIINN BBEACHUE IUIA3MHUHA H
TUIA3MHUHOOPA3YIOIIUX MPOTENHOB, BKIFOYAs JIN3-TUIA3MHUHOTEH U aHAJIOTUYHBIE BELIeCTBA. bbuto
O0HapY’KEHO, YTO JIN3-TUTA3MUHOTEH, KOTOPBIH MOXKET OBbITh MOJIYYEH MyTeM MPOTEOTUTHIECKOTO
pacIIeryIeHns Ty-IIa3MUHOT€HA, OKa3bIBAET 3aLIUTHOE NEHCTBHE HA TKaHb, IIOCTPAIABIIVIO OT
UIIeMuHd. BBeneHue NU3-TUIAa3MUHOT€HA MOXKET HCIIONBb30BATBhCS AU JIEYEHUs] CyOBEKTOB BO
BpeMsi periepdy3un u mocne pernepdysun. JIM3-NIa3sMHHOTEH TakKe MOXKeT ObIThb BBEIEH
COBMECTHO C IIpenapaTaMH JUIsl PAaCTBOPEHUs TpoMOa, HapuMep, C TAKIMHU, KOTOPBIE UCTIONB3YIOT
TKAHEBbI AaKTHBATOP IUIA3MUHOI€HA, WJIM MOAOOHBIMH HM. YKAa3aHO, 4YTO MIIEMHYECKHE
COCTOSIHUSI M TOCIenyrolnee pernepPpy3MoHHOE IOBPEXKAECHUE, BbI3BAHHBIE XUPYPrHYECKHUMU
OTepaLusiMHU, MOKHO NPEAOTBPATUTD MM U3JIEYUTh C IIOMOIIBIO IIPOTENHOB, UMEIOIINX 3 dexT
JU3-TIJIA3MUHOT€HA WJIH TIPELIeCTBEHHUKOB JIN3-TUIa3MUHOreHa. Takue mpoTenHbl Jaske MOTYT
OKa3bIBaTh OJIATONPUATHOE BO3JEHCTBHE HA YXKe IepecakeHHbIe JOHOPCKHE OpraHbl WM TKaHH,
a TaKKe Ha OKpPY’KAIOLIMe OpraHbl M TKAaHU JOHOPA M pPELUNHeHTa. BBeneHue NpoOTEHHOB,
umeromux 3G QeKT MM3-Ia3sMHUHOTeHa WM TPENLIECTBEHHUKOB JIM3-TIA3MHHOT€HA TTO3BOJISIET
OpraHaM U TKaHsSM BbIIEP>KUBATh OOJIee IIMHHBIC IEPUOIbI UIIEMUH, a TAKXKe (PU3HOIOTHIECKUN
cTpecc, BbI3BaHHBIN pernepdysuell mocie TpaHCIuTaHTaruu. [IoBpekneHne opraHa WM TKaHH
MOXeT OBITh YMEHBIICHO WJIH COBCEM IMPEIOTBPAIIEHO MyTeM BBEIEHHS MPOTEHHOB, UMEFOINX
3¢ ¢exT TU3-TUIA3MHUHOT€HA WM MPEIIIECTBEHHUKOB JIM3-TUIA3MUHOTEHA, TMepel HadajioM
XUPYPTUYECKON onepanuu. B ciydyae TpaHCIUIAaHTalMHM, MPOTEHMHBI MOJKHO BBECTH JOHOPY IO
U3BSTHA OpPraHa WM TKaHWU. JIOHOp MOXKET MOJy4YaTh JICYEHHWE CHCTEMHO WM JIOKAJbHO B
apTEepUIO, MUTAOLIYIO OPTaH WU TKaHb, IEPE YAAJICHUEM 3TOr0 OpraHa Wil TKaHU. AHAJIOTHYHO,
PELIMITUEHT OpraHa WIM TKAHW MOJET IMOJydaTh JICUEHHE Mepen TPAHCIUIAaHTALUEH, 4YTOObI
3alUTUTh OPTaHbl M TKAHU, OKPYXKAroIIKe 00J1acTh TPAHCIUIAHTALINH, & TAK)KE OPTaH WUJIH TKaHb,
NOMeINaeMble B TEJIO peuunueHTa. Takke BO3MOXHO BBEIEHHE NMPOTEHHOB, UMEIOLTNX 3P PEKT

JIN3-TUIA3BMHUHOICHA WM TMNPCALICCTBEHHUKOB JIU3-IIJIA3MUHOICHA4, BO BpEMA UK IOCJIC



penepdys3uu. Takum oOpa3oMm, B JAaHHOM IMAaTEHTHOM JOKYMEHTE PACKPBITO BBEICHHUE JIH3-
IJJA3MUHOT€HA B TEJIO JOHOPA WJIM PELMUIIMEHTa, B KOTOPOM IPUCYTCTBYET KPOBOTOK, HWHA4e

pesynpTarta He Oyzer.

CYIIIHOCTD U3OBPETEHHMA

COOTBETCTBEHHO, LIEJIBbIO HACTOSLIETO U300pETEHUs SIBJISIETCS] YMEHbIICHHE, YACTUYHOE HITH
NIOJIHOE YCTPaHEHHE OHOTO WK 00Jiee YKa3aHHBIX BbILIE HENOCTATKOB U 1e(hEKTOB OTIENBbHO HITH
BMeECTE.

B onmHOM acrniekTe M300peTeHns MPEeNJIoKEeH CIIOocO0 BOCCTAHOBICHUSI MTOYKH, MOJYYSHHOM
OT JOHOPA, HAIIPUMEDP, OT JOHOPA, YMEPLIEro OT OCTAHOBKH CEPALA, BKIFOYAOLINI: B3ITHE TOUYKU
OT JIOHOpPa 4Yepe3 MO MEHbLIEH Mepe ABa 4aca IOCiie OCTAHOBKHM KPOBOOOpAINEHHs y JOHOPA;
BBEJICHHE JIN3-IIJIA3MUHOTeHA B ITOYKY IOCJIE €€ B3SATUs, IPUYEM JIU3-TLUIA3MUHOTEH COJEP>KUTCS B
NIEPBOM TMIIEPOHKOTHYECKOM PacTBOpE; BBEIEHHE TKAHEBOTO akTuBaropa rasmMuHoreHa (TAIT)
OIHOBPEMEHHO WM IIOCJIE BBEACHUS JIN3-TUIA3MUHOIEHA, IPUYEM TKAHEBBI aKTUBATOP
MJIa3MUHOT€HA COAEPIKUTCS BO BTOPOM T'MIEPOHKOTHYECKOM pacTBOpPE, Ha IEPBOM OTare
BOCCTAHOBJICHHS] OO€CIeYeHne MHUPKYJSLUN Yepe3 II0YKYy TPeTbeld TIHUIePOHKOTUYECKOM
YKUJIKOCTH, CONepsKallei aibOyMHUH U 3JIEKTPOJIUTBL, MPH HU3KOM Temmneparype ot S°C no 25°C;
Ha BTOPOM JTane BOCCTAHOBJIEHUS OOecledYeHne LUPKYJIALUN Yepe3 IO4YKy YeTBEPTOM
TUIEPOHKOTUYECKOHN JKUAKOCTH, CoAepskallei spuTpouunTsl, npu temneparype ot 30°C no 37°C;
OLIEHKY ITOYKH 1O OOBIYHBIM KPUTEPHSIM.

B onHOM BapuaHTe BBINOJHEHUs TEPBBIA OSTall BOCCTAHOBJIEHUS MOJKET BKJIKOYATh:
o0ecreyeHrne LUPKYJSLUNA YKA3aHHOW TPETheHl TMIEPOHKOTUYECKOH JKMAKOCTH Yepe3 IMOUKY,
NPUYEM YKa3aHHAsS TPEThsI THIIEPOHKOTUYECKAsS )KUIKOCTb COAECPIKHUT aJIbOYMHIH B KOHLIEHTPALHH
ot 50 r/n no 120 r/n, nmpu 3TOM IaBJ€HUE MUPKYJSILIUN YBEJINYHBAKOT, HAIPUMEp, OT MPUMEPHO
20 MM pr.cT. 10 90 MM pT.CT., B TeueHue 30-75 MUHYT, HAIIPUMED, C IIAroM B 5 MM PT.CT. KaXble
5 MmunyT. BTOpOI1 3Tar BOCCTAHOBJIEHUS] MOJKET BKJIFOUYATh. OOECTIeUeHHE [IUPKYJISILIIH YKa3aHHOM
BTOPOW TUIEPOHKOTHUYECKOW KUAKOCTH 4epe3 IO4YKy, IpPHYEM yKa3aHHas 4eTBepTas
TUMIEPOHKOTUYECKAs KHUIKOCTh COAEPIKUT albOyMHUH B KOHIEHTpauuu ot 50 /1 no 120 r/n, npu
5TOM JABJICHHE LUPKYJSLUHN YBEIUYHUBAKOT, HApUMep, oT nmpumepHo 20 MM pT.CT. 10 90 MM
pT.CcT., B Tedenue 30-75 MUHYT, HAIPUMeEP, C IIAroM B 5 MM PT.CT. K&XKAbIE 5 MUHYT.

B erme oqHOM BapuaHTe BBIMOIHEHUS CIIOCOO MOXKET JOTIOJIHUTEIBHO BKJIIOYATh: XPAHEHUE
NOYKU Npu HU3KOHM Temmepatype oT 4°C no 16°C, ¢ uupkyiasuuedl npu 3TOM 4Yepe3 MOYKY
KOHCEPBALIMOHHOM >KUJKOCTHU C AAaBJICHUEM HIKE 30 MM PT.CT. U B TEYEHHUE NIEPUOAA BPEMEHU OT

OHOTO Yaca A0 7 4YacoB. JTam XpaHEHWs] MOXKET OBITh BBITIOJHEH IIOCJIe BTOPOrO 3Tara



BOCCTAHOBJICHHsI WJIM MEKAY 3TallaMHi BOCCTAHOBJICHUS.

B eme ogHOM BapuaHTE BBINOJIHEHHUS IO MEHBLIEH Mepe OJHA U3 TMIEPOHKOTHYECKHUX
KUJKOCTEH, NepBasi WM BTOPAsi, COAEPIKUT BJIEKTPOIUTHI B (PU3HONOrMIecKoN KOHIIEHTPALUU U
anpOyMUH, TpUYeM mepBas TUINEPOHKOTHYECKAsl JKUAKOCTh M BTOpas THIIEPOHKOTHYECKAs
KUAKOCTB COAEpIKaT albOyMHH B KOHLeHTpauuu oT 50 /1 no 120 r/m.

B eme ogHOM BapuaHTe BBINOJIHEHUs] [0 MEHbLIEH Mepe OHA U3 TMIEPOHKOTHYECKHX
JKUAKOCTEH, MepBasi, BTOpas, TPETbsl WIM YETBEPTas, MOKET NOMNOJHUTEJIBHO COAEPKATh IO
MEHbLIEH Mepe OHO U3 CIEAYIOUINX BEIECTB: MHIMOUTOP KOAryJIsIUY, TAKOH KaK aHTUTPOMOHH
I, mpsimo#i marHOUTOP TpOoMOWMHA, Takol Kak aprarpoban, 6enok C, Oenok S, u uHrHOUTOP
TPOMOOILIUTOB, TAKOH KaKk abIIMKCHMAa0.

B eme ogHOM BapuaHTEe BBINOJIHEHUs] IO MEHBbIIEH Mepe OJHA U3 TMIEePOHKOTHYECKHUX
KUIKOCTEH, TPEThs WM YE€TBEPTas, IUPKYJUpyeT depe3 GuibTp neiikountoB. Kpome Toro, mo
MEHBbIIEH Mepe OJHAa M3 TUIEPOHKOTHYECKUX JKMIKOCTEW, TPEeTbs WM 4YEeTBEpPTas, MOXKET
KOHTAKTUPOBATh C IMOMJIOTHTENIEM IIMTOKMHOB, TAKHMM KaK LHUTOCOPOEHT, IJIsl TOTJIOLICHHUS
LUTOKHUHOB. I IoMHUMO 3TOro, o MeHsllel Mepe OHA U3 THIEPOHKOTUYECKUX KUIKOCTEH, TPEThs
WM YeTBepTas, KOHTAKTUPYET C IOIJOTUTENIEM JHIAOTOKCHHOB, TaKMM KakK IOIJIOTUTENb
JIMIONOJINCAXaPUAOB, JJIs OTJIOUIEHHS SHAOTOKCHHOB.

B eme onHOM BapuaHTe BBIMOJHEHUS CIIOCOO MOJKET JOMOJHUTENBHO BKIIFOYATH B3SATHE
MOYKH y JOHOPA MOCJIE OCTAHOBKH Y JIOHOPa KpOBOOOpAIEH!Us B TEUEHHE IO MEHBIIIEH Mepe Tpex
YaCcoB, IPUYEM YKa3aHHbIE 110 MEHbLIEH Mepe TPH Yaca BKIIOYAIOT He OoJee IByX 4aCOB MECTHOTO
OXJIKAEHUS] C TIOMOIIBIO XOJOAHOTO (PU3HMOJOrHYeCKOro pacTBOPA, JbJa WM JIEISHOHN IIyTrH,
TIOMEIEHHBIX B OPIOLIHYIO MOJOCTh JOHOPA.

B eme omHOM BapWaHTE BBINOJHEHUS MPEIJIOKEH CIIOCOO0 BOCCTAHOBICHHS TOYKH,
MOJIy4YEHHOU OT JOHOPA, HAITPUMEP, OT NJOHOPA, YMEPIIErO OT OCTAHOBKH CEPALIA, BKIFOYARO N
B3SiTUE IMOYKM OT JOHOpA dYepe3 IO MEHbIIEH Mepe 4YeThlpe Yaca [OoCiae OCTAHOBKHU
KPOBOOOpAIEHHUs Y TOHOPA; BBEICHHUE JIN3-TIJIA3MIHOT€HA B ITOUKY TIOCIIE €€ B3SATHS, IPUIEM JIH3-
IUTA3MUHOTEH COAEPIKHUTCS B MEPBOM THIIEPOHKOTHYECKOM PACTBOPE, COAEPIKALIEM albOyMUH B
koHUIeHTapuuu oT 50 r/nm 1o 70 r/m M MHrHOWUTOP KOAryJsluH, Takod kak aHtutpomOuH III;
BBEJICHHE B TOYKY TKaHEBOro aktuBaropa rua3mMuHorena (TAII) omHOBpeMeHHO MM TOCHE
BBEJICHUs JIM3-IIJIA3MUHOIEHA, NMPUYEM TKAaHEBbIM AaKTUBATOP IUIA3MUHOIEHA COAEPIKUTCA BO
BTOPOM THIIEPOHKOTHYECKOM PacTBOpE, CoZeprKalieM aab0yMUH B KOHIeHTparuu ot 50 /i no 70
I/ 1 UHTUOUTOP KOAryJIsiLUH, TakoW kKak aHTUTpoMOuH I, Ha mepBoM 3Tame BOCCTaHOBIIEHHUS
LUPKYJISALUIO Yepe3 MOYKY TPEeTbel I'MIIEPOHKOTUYECKOH KUIKOCTH, CoAeprKalieil anbOyMHuH B

koHUeHTpauuu oT 50 r/n go 120 r/a U 3AeKTPONUTHI U MHTHOUTOP KOAryJsLUH, TaKOW Kak



aatutpomoOuH III, mpu HU3KOi Temnepatype ot 5°C no 25°C, npu 5TOM JaBJiIeHUE YBEIHYUBAIOT
oT 20 MM pT.CT. 10 70-90 MM pT.CT.; HA BTOPOM 3Tare BOCCTAHOBJICHUs LUPKYJIALUIO Yepe3 MOUKY
YeTBEPTOM THIIEPOHKOTUYECKOW IKUJIKOCTH, COHIEepKallell SpUTPOLUTH,, ajdbOyMHUH B
KoHUeHTpauuu oT 50 r/nm mo 120 r/a U 3NEeKTPONUTBI M MHIHMOUTOP KOATryJISLMH, TaKOH Kak
aaturpom6buH III, nmpu Temneparype ot 30°C o 37°C; OLieHKy MTOYKH 110 OOBIYHBIM KPUTEPHUSIM.

CornacHo ApyroMy acmekTy NpPeIIoKeHO YCTPOWCTBO JJisi BOCCTAHOBIIEHUS TTOYKH,
MOJIYyYEHHOUM OT JOHOpAa, HAMpPUMEP, OT AOHOPA, YMEPIIEro OT OCTAHOBKU KPOBOOOpAIIEHUS,
coJieprkaliee; KOHTeWHep ISl pa3MEIleHUs B HEM TOJJIeskalieil o0paboTke MOYKU; COEeNMHUTEb
IUIsl COEAMHEHHUSI C apTepUel MOYKU MPU OTKPBITON BEHE,; LIUPKYJISLIMOHHBINA HACOC COETUHEHHbIN
MEXAy KOHTEHHEPOM M YKA3aHHBIM COEAMHHUTENEM JUIsl LHUPKYJSILUU 4Yepe3 TOYKY SKUAKOCTH,
HMMEIOLIENCS B KOHTEUHEPE, CJIUB, COEIMHEHHBIN C KOHTEHHEPOM C MOMOLIBIO CJIMBHOTO KJIaNaHa,
M0 MEHbLIEH Mepe OJWH MELIOK, COEAUHEHHbIH C KOHTEHHEPOM C MOMOILLBIO THIAPABINYECKUX
KJIAMIAHOB JUIS TIOJA4YM SKUAKOCTEH B KOHTEWHEp; OKCUIE€HATOp AJIi OKCHUTE€HALIMH >KUIAKOCTH,
nepeKavynBaeMON HACOCOM, HarpeBaTe Ib/OXJIaIUTENb IS PErYJIUPOBKH TEMITEPATYPhI JKUIKOCTH,
MepeKavynBaeMoOil HacocoM, (DWIIBTP JIEMKOLMTOB I YOAJICHUS JICMKOLMTOB U3 SKHIKOCTH,
MepeKavynBaeMOll HACOCOM;, TOTJIOTUTENIb 3HAOTOKCHHOB, BBIMOJHEHHBI C BO3MOKHOCTBIO
yAQJIEHUs] SHAOTOKCHUHOB M3 JKUJIKOCTU KOHTEWHEepa, MOTJIOTUTENb IUTOKUHOB, BBITIOJHEHHBIN €
BO3MOXKHOCTBIO YyJaJIeHHs] IIUTOKHMHOB W3 KUAKOCTH KOHTeHHepa, U (PHIbTP JIEHKOLUTOB,
BBITIOJIHEHHBIN C BO3MOXKHOCTBIO YIAJIEHUS JEHKOLUTOB U3 KUAKOCTH KOHTEHEpa.

CoriacHo eme OZHOMY AacCMeKTy MpPEeIJIOKEHA >KUAKOCTb Ui BBIMOJHEHUs JIFOOOro u3
cnocoboB no m.m.1-11, comepxkamiasi: gu3-masmMuHored, TAIL snekTponuTel U anbOyMHUH B

koHueHTpauu ot 50 /i o 120 r/m.

KPATKOE OITMCAHME YEPTEXXEN

Jlpyrue nenu, MpU3HAKKA U MPEUMYIIECTBA M300peTeHUs] CTaHyT OoJiee TMOHSTHBIMH W3
CIIeYIOIero MmoApOOHOrO OMHCAHMS BAPUAHTOB BBIMOJHEHHsS H300pETEeHUsT CO CCBUIKOW Ha
MPUJIaraeMble YePTEXKH, Ha KOTOPBIX:

Qur. 1 cxeMaTHYHO WJUTFOCTPUPYET JBE MOYKH, M3BJICYEHHbIE BMECTE MyTeM OOpe3aHus
AOpPTHI U MOJION BEHBL

@ur. 2 CXeMaTUYHO WUTIOCTPUPYET KATUJUIAPHbIE CUCTEMbI TTOYKH.

@dur. 3 cXeMaTUYHO WJUTIOCTPUPYET OJIOK-CXeMy BapHaHTa BBITOJHEHUS YCTPOWCTBA s
BBITIOJIHEHUS CIIOCO0a.

dur. 4 CcXeMaTUYHO WUIFOCTPUPYET OJIOK-CXeMy JpPYyroro BapUaHTa BBIMOJIHEHUS

YCTPOMCTBA ISl BBIMOJIHEHHSI CIIOCO0A.
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dur. 5 cXeMaTUYHO WILIFOCTPUPYET OJIOK-CXeMy ele OIHOTO BapUaHTa BBITIOJHEHUS
YCTPOMCTBA IJIsl BBIMOJIHEHHSI CIIOC00a.

@dur. 5a cXeMaTHYHO WIITIOCTPUPYET OJIOK-CXEMy ellle OIHOrO BapHaHTa BBINOJHEHUS
YCTPOMCTBA IJIs1 BBIOJIHEHHS CIIOCO0a.

@ur. 5b cxeMaTMYHO WJLTIOCTpUpYET OJIOK-CXeMy, aHAJOTMYHYIO MPEICTABJIEHHONW Ha
¢ur.5a st 06pabOTKU IBYX MOYEK MO OTAETbHOCTH.

Qur. 6 WUTIOCTPUPYET AUArPAMMY, TOKA3bIBAIOIIYIO H3MEHEHNE apTEPUATBHOIO KPOBOTOKA
B npumepe 1.

@ur. 7 WIUTIOCTPUPYET AUArPaMMY, TIOKa3bIBAIOIIYIO BBIPAOOTKY MOYH B mpumMepe 1.

Qur. 8§ WLIIOCTPUPYET AUArpamMMy, MOKA3bIBAKOIIYK) apTepPUaIbHBIA KPOBOTOK B MOYKE B
npumepe 2.

@ur. 9 WLTIOCTPUPYET TUArpamMMy, MOKA3bIBAKOIIYK) apTepHaIbHBIA KPOBOTOK B MOYKE B
npumepe 3.

Qur. 10 nimrocTpupyeT Auarpammy, MOKa3bIBAIOLIYI0 apTEPUANBbHBI KPOBOTOK B MOYKE
MOCJIe TPAHCIJIAHTALMH B TpuMepe 4.

Qur. 11 nwimrocTpupyer auarpammy, MOKa3bIBAIOIIYIO apTEPUANbHBI KPOBOTOK B IOYKE
MOCJI€ TPAHCIUIAHTALIUY B IpUMepe 6.

Qur. 12 uimrocTpupyeT Auarpammy, MOKa3bIBAIOLIYI0 apTEPUAIbHBIA KPOBOTOK B IOYKE
MIOCJIE TPAHCIUIAHTALIUU B IIpUMepe 7.

@ur. 13 unmocTpupyer auarpaMmmy, MOKa3bIBAIOIIYIO apTEpUaIbHBI KPOBOTOK B ITOYKE
nocJjie TpaHCIUIAHTALUK B mpumepe 9.

@ur. 14 uzobpaxaer ¢pororpaduro, MOKa3bIBAIOMIYIO TIOYKY B IpuMepe 9.

Qur. 15a, 15b, 15¢ wu 15d wusobpaxaer Qororpaduu, MOKA3BIBAOIINE
TPAHCIUIAHTUPOBAHHYIO MOYKY B COOTBETCTBUU C IPUMEPOM 9.

@ur. 16a nzodpaxkaer AUarpaMmy, MOKa3bIBAIOINYIO W3MeHeHHs ypoBHEH IL-6 B 0oCHOBHOM
OT 3PUTPOLIUTOB.

@ur. 16b nzobparkaer guarpaMmy, MOKa3bIBAIOLIYI M3MeHeHus ypoBHei IL-8 Taxke B
OCHOBHOM OT 3PUTPOLIUTOB.

@ur. 16¢ n300pakaeT AuarpaMmy, MOKa3bIBAIOLIYI0 U3MeHeHus: yposHel IL-1B Takxke B
OCHOBHOM OT 3PUTPOLIUTOB.

@ur. 16d uzolOpakaer AuarpamMmy, MoKa3bIBaOLIy0 u3MeHeHus1 yposHeil TNF-a Takxke B
OCHOBHOM OT 3PUTPOLIUTOB.

@ur. 17 uzobpaxaer AuarpaMmy, MOKa3bIBAIOIIYI0 CKOPOCTb MOTOKa mocie mnepdy3uu

MOIU(ULIMPOBAHHBIM  PAaCTBOPOM, C HCIOJIB30BAHUEM OCMOJSIpHOCTH mpumepHo 300



MUJIJTMOCMOJIEN COTJIACHO npumepy 12.

Qur. 18 wuzoOpakaer nuarpaMMy, TMOKa3bIBAIOIIYIO aBJICHHE, CKOPOCTb IMOTOKA H
CONPOTUBJIEHUE COTJIaCHO npumepy 14.

@ur. 19 - 22 wu3o0paxarOT AMarpamMMbl, IOKAa3bIBAIOIINE KPEATHHHH JO U IIOCIe
TPAaHCIUIAHTALMK COTJIACHO pumMepy 16.

@wur. 23 u 24 uzobpaxkaroT poTorpaduu, MokaspiBarOLINE TOYKH B puMepe 16.

INOAPOBHOE OITMCAHUE BAPUAHTOB BBITIOJIHEHW A

Hwuxe OynyT onmcaHbl HECKOJIBKO BAPUAHTOB BBIMOJIHEHUS] M300PETEHHsI. DTU BapHAHTHI
BBITTOJIHEHHUSI OMHCAHBl B WJIIFOCTPATHBHBIX LENAX, YTOOBI aTh BO3MOJKHOCTb CHELHAJIHCTY
peann3oBaTh M300peTeHne, M YTOOBI PaCKpPbITh Hammy4Inni BapuanT. OIHAKO, 3TH BapHUAHTHI
BBIITOJIHEHUST HE OTrPaHMYUBAIOT 00BeM u3zoOpereHus. Kpome TOro, mokasaHbl W OIHCAHBI
HEKOTOpble KOMOMHAIuu mpu3HakoB. OnHAKO, Apyrue KOMOWHAIMM Pa3JIMYHBIX TNPU3HAKOB
BO3MOXHBI B Ipefiesiax 00bemMa n300peTeHus.

Korna cepaue nepecraer OUTHCS, UPKYISALUS KPOBH MPEKPAINALTCSI. ITO MOXKET MPUBECTH
K KacKanay COOBITHH, MPOUCXOASALINX B TEJE, MBITAIOIEMCS OAAEPKUBATh LUPKYIISLUIO KPOBH,
KOTOpbIE B CJIy4a€ CMEpPTH MO3ra IIOCJI€ BKJIWHEHUs MO3ra Ha3blBAIOT aBTOHOMHBIM
KaTEXOJIAMUHOBBIM LITOPMOM, IPH KOTOPOM B TeJie IMPOMCXOAUT BBIOPOC OOJBIINX KOJMYECTB
apeHaJIMHA U HOPAJPEHAINHA B MIOMBITKE MOAIEPIKUBAThH CEPAEYHO-COCYAUCTYIO CTAOUIIBHOCTb.
B kOHI1IEe KOHILIOB 3TO MPUBOAUT K CMEPTH MO3ra U OCTaHOBKe cepaua. Korzna octanoska cepaua
IPOUCXOIUT NEpea BKIMHEHHEM MO3Ta, MOCIEAyeT IPYrod Kackaa COOBITHH, 3aTpardBaroLIui
CHCTEMY CBEPTBIBAHHUS KPOBU M CUCTEMY BOCIAJIEHUs, 0€3 KaTeXOJaMHHOBOIO IITOpMA. MeHble
U3BECTHO O COOBITHSX, CIENYIOIIUX 3a CMEPTHIO MO MPUYHUHE OCTAHOBKH CEpAla U OCTAHOBKU
LUAPKYJIALIUH.

Ilocne octraHOBKM ceplaula U CMEPTH, B Te€UeHHE 15-25 MUHYT NPOUCXOAUT MPOLECC,
Ha3bIBAE€MbIl TPYMHOH OJENHOCTBIO, MPH KOTOPOM Koxka OjnenHeer. TpymHyro OnenHOCTDb
BBI3BIBAET MPEKPAIEHUE KAMUUIIPHOTO KPOBOCHAOKEHHUS B TEIE.

3aTeM MPOUCXOIUT IPOLIECC, HAa3bIBAEMbIIl TPYMHBIM OXJIAXKAEHHEM, NPU KOTOPOM TeJIO
MEHSIET CBOIO TEMITEPATYPY MOKa He OYAeT TOCTUTHYTa TeMIepaTypa OKpyskaroei cpensl. [Tocie
IIPUMEPHO 4 4acoB TEMIIEpaTypa Tejla cocTaBisgeT npuMepHo 27-29°C unu Huxe, a nocie 9 yacos
TeMreparypa Tena npuMepHo 28°C B 3aBUCUMOCTH OT OKpY>Karolel TeMrepaTyphl.

3aTeM NPOMCXOAUT MPOLIECC, HA3bIBAEMBIM TPYMHBIM OKOYEHEHHEM WM ITOCMEPTHBIM
OKOUYEHEHHEM, NPU KOTOPOM MBILILBl CTAHOBATCA TBepAbIMU. llocne cMmepTu mpekpaimaercs

ObIXaHWE, YTO HCTOINAeT WCTOYHHK KHUCJIOPOAA, HCIOJIb3YyeMOro TMpH  BbIPAOOTKe



anenosuntpudochopuoii kucnorel (ATD). ATD HeoOxomuma ayist oOecCTieUeHUsT pa3IeICHHs
AKTHH-MHO3MHOBBIX IIOTEPEYHBIX MOCTUKOB BO BpeMsl paccialneHuss Mblmnbl.  Terno
NIOJIBEPraeTCcsi TPYIMHOMY OKOYEHEHHUIO IOTOMY, YTO HE MOJKET CJoMaTh 3TH MoOCTHKHU. [Ipu
TPYIIHOM OKOYEHEHHM T'OJIOBKM MHO3MHOB IPOJOJDKAIOT CBSI3bIBATHCS C AKTUBHBIMU MECTaMU
aKTHH NPOTEUHOB ¢ oMowIbio aneHosuHandocharta (AJP), n Mplma He MOXKET paccaadUTbCs
noka apyrasi fepMeHTHasi AKTHBHOCTb HE Pa3pyIIUT KOMILJIEKC.

TpynHOe OKOYEHEHHE HAYMHAETCS MPUMEPHO uepe3 1-4 yaca mocyie OCTAaHOBKU CepAla U
JIOCTHraeT MakcUMyMma 4depe3 npuMepHo 12 dacoB. OHO 3aTparuBaeT BCE MBILIIBI TEJla M BCE
OpTaHbl, BKJIOYAs TIOYKH.

Korna manueHT ¢ 0CTaHOBKOW CepALla HAXOIUTCS NaJeKO OT OOJIbHUIIBI, TPYIAHO OLICHUTH
IUTUTENIbHOCTh OCTAHOBKM CEpALla M €€ BIUSHHE Ha MOdYkH. Ilo3TOMy Tena MauueHToB,
MOJBEPIIINXCS OCTAHOBKE CepAla OaleKo OT OOJBHULBI, OOBIMHO HE HCHONB3YIOT IS
TpaHCIUIaHTauuu. L{enbro aHHOTO H300peTEeHNs SBISIETCSI BOCCTAHOBIIEHHE TAKUX MIOYEK, a TAK)KE
pereHepanysi, OLeHKa H XpPaHEHHNE TAKHUX TOYEK 10 TPAHCIUIAHTALUH.

UeM paHblle MOYKH OYAYT yAAJIEHBI, TEM JIydlle OyAeT pe3yIbTaT UX HCIOIb30BAHMS.

OnHako, mpoLecc BOCCTAaHOBJEHHS COIJIACHO BapUaHTaM BBINIOJHEHUS JaHHOTO
M300peTeHNs IMO3BOJISIET BOCCTAHABJIMBATH IMOYKH A0 TPYMHOIO OKOYEHEHUs M BIUIOTH 10
MaKCHMyMa TPYIHOTO OKOYEHEHHs, ¢ HEMHOrOo XYIIIUM pe3yJbTaTOM HCIIOJb30BAHUS IIPH
3HAYHUTEJIbHBIX IIPOMEKYTKAX BPEMEHH MOCJIE CMEPTH U MPEeKpaIleHust KpOBOOOPAIEHHS.

Bce yka3aHHbI€ BbIle IEHCTBUS 3aTParuBatOT MOYKU B TeJIe C OCTAHOBUBLIMMCS CEPALIEM.

OcraHOBKa cepala MOXeT aKTUBUPOBATb CUCTEMY CBEPTBHIBAHUS KPOBH, YTO MPUBOJUT K
MPOKOATYJIILMOHHOMY COCTOSIHHIO, ITPH KOTOPOM B KOHLIE KOHLIOB 0OPa3yOTCs] MUKPOTPOMOBI B
KamWUBSIPHOW crcTeMe. Majio M3BECTHO O TOM, KaK MOHIKEHHAs TeMIIepaTypa Teja BIUSET Ha
NPOLIECCHI CBEPTHIBAHUS KPOBH, HA MPOIIECC AKTHBALMY M HA MPOLECC TEAKTUBALMH MPOLIECCOB
CBEPTBIBAHUSI.

Korna paboraer cuctema KpoBOOOpAIIEHUs KUBOTO Tesa, OYAET JIM KPOBb CBOPAYHBATHCS
WM HET 3aBUCHT OT OanaHca MeXIy ABYMs TPYINIAaMH BEINECTB, T€ BEINECTBA, KOTOPHIC
CIOCOOCTBYIOT CBOPAaYMBAHMIO, HA3bIBAOT MPOKOArYJISHTAMH, a T€, KOTOPBIE MPEMSTCTBYIOT
CBOPAYMBAHMIO, HA3BIBAIOT AHTHKOAIYJIIHTAMH. B HOpMajbHOM MOTOKE KPOBH MPEoOsafaroT
AHTUKOATYJISTHTBI, TAK YTO KPOBb HE CBOPAYMBAETCS BO BPEMs LUPKYJSILUU IO KPOBEHOCHBIM
cocyaam.

IIpu mpexpalneHun UUPKYJSILMUNA KPOBU TIOCJIE OCTAHOBKH CEPALA, MAJIO M3BECTHO O TOM,
YTO MPOUCXOIUT C CUCTEMON CBEPTHIBAHUA CO BpeMeHeM. be3 mpuBs3ku K Kakoh-1100 Teopuy,

CUUTACTCS, YTO IIPU OCTAHOBKE KpOBOO6paH_IeHI/I$I KOJINMYECTBO aHTHUKOAT'YJIAHTOB CHUIXKACTCS, a4



NPOKOAryJISIHTBl ~ AKTUBUPYIOTCS, TaKke B  3aBUCUMOCTM OT NPUYMHBI  OCTAHOBKHU
KpOBOOOpaIeHusi. DTOT MPOLIECC MOXKET OBbITh MEIJIEHHBIM M TaK)K€ 3aBHCUT OT YMEHbLICHHs
TEMIIEPATyPbl CO BPEMEHEM.

H3BecTHO, YTO, €ciay KpOBb cOOpAaTh B XMMUYECKU YHCTYIO CTEKJISTHHYIO IPOOHPKY, OHA
00BIYHO CBOpaunBaeTcs yepes3 6-10 MUHYT, 3TO YacTO MCIOIB3YIOT ISl BISIBICHUS HAPYIIEHHS
cBepThiBaeMOCTH. OIHAKO, €CIM 3aMEHUTh CTEKJSIHHYI) TPYyOKYy Ha CHIIMKOHHU3HUPOBAHHBINA
KOHTEHHep, KPOBb MOJKET HE CBOPAUMBATHCSI B TEUEHHUE Yaca Win 0oJjiee, MOTOMY YTO TPOMOOIHUTHI
He akTHBHPYIOTCs. ClienoBaTeabHO, MOXKHO MPEAIIONOKHUTh, YTO KPOBb, OCTABILIASICSI B TJOHOPCKOM
noyke, OOBIYHO HE CBEpHETCS B TedeHHe 4aca win Oosee. CyIIECTBEHHOE CBOpPAYMBAHUE
pousoizeT yepes 2-4 Jaca.

Korpma naBneHme cepana mpekpariaercsi, HEKOTOPbIE KPOBEHOCHBIE COCYIbI, 3 MMEHHO,
KaIWUISIPbI, CTAHOBSITCS YK€, YTO MOXET CIOCOOCTBOBATh HACTYIUIEHUIO TPYITHOHW OJNETHOCTH.
Eme yepe3 HekoTOpOE BpeMsi, MPUCYTCTBHE aTbOYMHHA U APYTHX OHKOTUYECKUX BELIECTB B KPOBU
BBI3BIBAET YJIbTPAPIIBTPALIUIO BOABI U3 OKPY)KAKOIIEH TKAHN B KPOBEHOCHBIE COCYIIbI, BBI3bIBAS
pacumpeHne KpOBEHOCHBIX COCYZOB, 8 UMEHHO apTEePHOI U BEHYJ U Ooiee KpynmHbIX cocynoB. Co
BPEMEHEM, SPUTPOLIUTHI OTAEINSAIOTCS U OCEAAI0T B CAMOI HIDKHEH 4aCTH KPOBEHOCHBIX COCY/IOB
B PEAKLMU OCAKACHUS.

JlelikouuTapHast IJIEHKa, COAep Kamas JICMKOUUTbI U TPOMOOLMTHL, OOpasyercss Hax
sputpountamu. JlelkormTapHas MJIEHKa UMEET NMOBBILICHHYI KOHLIEHTPALUI TPOMOOLMTOB U
apyrux OenkoB. PacimmpeHne KpOBEHOCHBIX COCYOB MOXET OTKPBIBATH YAaCTH KPOBEHOCHBIX
COCYJIOB, B3aUMOZEHCTBYIOIIHE C TPOMOOLIUTAMH, U AKTUBHPYET TPOMOOLUTHI Yepe3 MPUMEPHO
2-4 yaca. IlomMuMO 3TOro, Tak Kak HET LMPKYJSIUH KPOBH, TPOMOOLIUTBI MOTYT TaKXKe
B3aUMOJICHICTBOBATD C YHIOTEIHAIBHBIMHU KJIETKAMH, OCOOCHHO €CJIH €CTh MOBPEKACHUE COCYa,
Ha MOBEPXHOCTU KPOBEHOCHBIX COCYJIOB M MPHUKPEIUIATHCS K SHAOTEHAIBHBIM KileTKaM. Takoe
B3aUMOJIEIICTBHE MOKET elle O0siee MOBPEANUTD YHIOTEIHABHBIE KJIETKH H B KOHLIE KOHIIOB TAKXKe
MOXET MPHUBECTH K 0Opa3oBanuto TpoMOOB. Takue TpoMObI MOTyT 00pa3oBaThCs B FOOOH YacTH
COCYZIOB, HE HMEHIUX LUPKYIAnud. CHIDKEHHE TeMIIepaTyphl TAKXKe BIHAET HAa CHUCTEMY
CBEpPTBIBAHUSI KPOBU pasNUUHbIMU criocobamu. OOBIMHO, TOHW)KEHHasi TeMmmeparypa Oyzer
3aMeIUSITh XUMUYEeCKHe peakiuu. TakuM o0pa3oM, depe3 HEKOTOpOoe BpeMmsi, OOBIUHO uepes
HECKOJIBKO 4YacOB, HampuMmep, depe3 1-4 daca, KpOBEHOCHBIE COCYIbl MOTYT HMETh MHOXECTBO
TpOoMOOB OOJIBIIETO MIIM MEHBIIETO Pa3Mepa, IPUIIMIIIINX K CTEHKaM KPOBEHOCHBIX COCYIOB. JTH
TPOMOBI HEBO3MOKHO CMBITh IyTEM MPOMBIBAHHS KPOBEHOCHBIX COCYOB IOYEK, YTO OOBIYHO
IPOUCXOAUT IOCIIE MOJYUYEHHs MOYeK OT JoHopa. KoHEeYHO, eciiu MomnbITaThCsi CMBITh TPOMOBI €

NMOMOLIbIO BBICOKOIO HAaBJICHHSA U BBICOKOCKOPOCTHBIX ITOTOKOB, BO3MOKHbI IMOBPCKACHUSA
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SH/IOTENHANIBHBIX KIETOK B MECTax OTpbIBa TPOMOOB. BMecTo 3TOro, 3171 TPOMOBI OCTAOTCSI BO
BpeMsl XpaHEHHUS IMOYEK IOCe W3bATUS M nepen TpaHcrulaHtauueil. Korma mouku HakoHel[
TPAHCIUIAHTHPYIOT B PELUIMEHTA, B KPOBEHOCHBIE COCYABI MOMNAJAeT KPOBb PELIUITHEHTA, YTO
MOXKET MPUBECTH K OOpa30BaHHMIO HOBBIX TPOMOOB B IOBPEKAEHHBIX 30HAX KPOBEHOCHBIX
cocynoB. Takum 0Opa3oM, BayKHO yIaJUTh TPOMOBI KaK MOXKHO ObICTpee, 0OCOOEHHO eCiTU TMOoYKa
ObLIa MONy4eHa OT IOHOPA Yepe3 HEKOTOPOe BpeMsi, HanpuMmep, yepes 2, 3 4 yaca wiu Oosiee mocie
OCTaHOBKHU KpoBooOpammeHust. Tak kak Takue TpoMObI 00pa3yroTCcs uepes3 HEeKOTOPOe BPEMs IOCIe
OCTaHOBKH KPOBOOOpAIIIEHHS, 3Ta MPodieMa YBEIUYNBAETCS B IIOYKAX, MOJYYEHHBIX OT JOHOPOB
Yyepe3 NPOJOJDKUTENbHBIA MEPUOJT BpeMeHH, HanpuMep, 4 yaca i gosblie. C Apyroi CTOPOHBI,
3TOT MPOLECC 3aMeUIIETCS IPU HU3KOHW TEMITEpaType, YTO O3HAYAET TO, UTO, €CIIH TEJIO JOHOPA
Oosee OBICTPO OXJIAUTD MEPE U3BSITHEM OpraHa, ’TO MOXKET YMEHBLINTh Mporiecc 00pa3oBaHuUs
TPOMOOB.

OcoOEeHHOCTBIO MTOYKH SIBISIETCS TO, YTO OHA COMEPIKUT JIBE COSAMHEHHBIE MTOCIEI0BATEBHO
KamWUBIPHBIE CHCTEMBI, KJIyOOYKOBblE KANMMUAPBl W TMEPUTYOYIApHBIE KANMIULAPBL, C
BBIHOCSIIUMH ~ apTEPHOJIAMH, PACIIOJIOKEHHBIMH  MEXKAY O3TUMH JIByMsl KaNMUIIPHBIMU
cCHCTEMaMH, Kak Moka3aHo Ha ¢wur.2. Tak 4To MUKPOTPOMOBI MOTYT 0Opa3OBBIBATECS B 00EMX
KanWUBIPHBIX cuctemMax. Kpome Toro, TpoMOb! Oonbliero pasmepa MoOryT oOpa3oBBIBATHCS B
BBIHOCSIIMX apTepHOiax, M IEePEeHOCUTbCS MeEXIy KammuIpHbIMH cucteMamu. Ilporecc
CBEPTHIBAHUS KPOBH 3aTPOHET MOYKH U 3a0JIOKHPYET 1BE KAMWUIAPHbIE CUCTEMbI U BBIHOCSILIINE
apTepHoNbl MeXOy HUMH. Takum 00pa3oM, TPYIHO BBIMBITH TPOMOBI M3 MOYEK, B KOTOPBIX
00pa30BaINCh MUKPOTPOMOBL.

Korna obpasyercst TpoMO, B HEM 3aXBaThIBAeTCsl OOJBIIOE KOJHMYECTBO IUIA3MHHOTEHA, &
TaKXKe Jpyrue OenKu Iia3mMbl KpoBH. [I1a3MMHOTEH He CTAaHEeT IJIAa3MHUHOM HWJIM HE BBI3OBET
pacTBopeHrne TpomOa, moka He Oyaer akTHMBHPOBaH. B JKMBOM Teje, MOCTpaAaBIINE TKAHU U
SHJIOTENIMI COCYZIOB OYE€Hb MEIJICHHO BbIPA0ATHIBAIOT MOINHBIA AaKTHBATOP, HA3BIBAEMbBIN
TkaHeBoW aktuBarop rMasmuHoreHa (TAII), koTopelii mMO3gHEE HAKOHEN MpeodpaszyeT
IUIA3MUHOTEH B IUJIA3MHH, KOTOPBIH B CBOKO OYEpenb YOAJSET OCTABIIUICS KPOBSHOW TPOMO.
H3BecTHO, YTO MHOTHE MAaJIeHbKHE KPOBEHOCHBIE COCYIbI, B KOTOPBIX IOTOK KPOBH ObLI
3a0JIOKUPOBaH TPOMOAMH, OTKPBIBAIOTCS BHOBB C IMOMOIIBIO 3TOr0 MEXaHHU3Ma B JKHBOM TeJE.
Takum oOpa3oM, ocoOeHHO BaXHOW (PYHKIMEH IUIA3MUHOBOH CHCTEMBI SIBIISIETCS yIaJCHUE
MeJbYalIINX TPOMOOB U3 MIJUTHOHOB KPOIIEYHBIX MepU(EePHIUECKUX COCYAOB, KOTOPBIE ObLITH ObI
3a0JIOKUPOBAHBI IPU OTCYTCTBUU BO3MOXKHOCTH UX OUHUCTHTD.

3axBaueHHbIH B TpOoMOE IJIA3MUHOTEH OOBIYHO MPENCTaBJsIeT COOOW TIy-TUTa3MUHOTEH,

KOTOPBIA MEMJIEHHO Mpeodpasyercst B ma3MuH npu B3aumoneiictsuu ¢ TAIL. DTo BbI3bIBaeT
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MeUIeHHbIH 3amyck cucteMbl. OnHAaKko, depe3 HEKOTOpOoe BpeMs, IJy-IUIa3MHHOTEH
npeobpas3yercs B IM3-IUIA3MHUHOTSH, KOTOPBIN 3HAYUTENbHO ObICTpee mpeodpasyercs B IIa3MHH.
Tak uTO, CyLIECTBYET MOJIOKHUTENbHASI CUCTEMA aMILTH(UKALIIH, KOTOPAasl yBEJINYUBAET CKOPOCTh
pacTBOpeHHsi TPOMOa MO MCTEYEHHWH HAYAJbHOIO MPOMEXKYTKa BPEMEHM, KOTOPBIH MOXKET
COCTaBJIATh 10 48 4acos.

ITocsie monrux 3KCIEPUMEHTOB, aBTOP MPHIIEN K 3aKJIF0YEHHI0, YTO 00pa3oBaHue TPOMOOB
B TEUEHHE TIEPBbIX HECKOJIbKMX YaCOB HUIIEMUH MOKET ObITh I'yOUTENbHBIM IS TIoueK. CUHTAIOT,
YTO TPOMOOLMTHI AKTHBUPYIOTCS Ojaromapsi OTCYTCTBUIO TOTOKAa KPOBH U 0Opa3OBaBIIHECS
TpOMOBI MOTYT BJIMSITH Ha SHIOTEMAJbHBIE KIETKH BOMU3KW TpoMOa W MOBpPequTh MX. Tak Kak
MIOCJIE CMEPTH U OCTAHOBKH Cep/lia OTCYTCTBYET LIUPKYJISLHS KPOBH, TPOMOBI OYAYT AJTUTEIbHOE
BPEMSsI BJIMSATh Ha YHIOTEIHAbHBIE KIIETKH, YTO TIOBPEIUT UX.

DHIOTeHHAs CHUCTeMa pPACTBOPEHHSI MOXKET ObITb HCMOJIb30BAHA i1 PACTBOPEHUS
MHKpPOTPOMOOB B JTOHOpCKOW mouke. OQHAKO, pacTBOpEHHE TPOMOOB MPOHCXOIAM MEMJICHHO.
Koneuno, noGaBnenue Oonpmoro komuuectBa TAIl He yBeNIWYHT CKOPOCTh AaKTHBALUU
TUIA3MHHOTeHA B IJIA3MUH.

Opnnako, ObUIO OOHapykeHO, 4TO AoOaBieHHE nHu3-Tuta3MuHOreHa u nobasienue TAIT
YCUJIUT PaCTBOpEHHE TpoMOa 1 yCKOpHUT mporiecc. Takke MOKHO 0OpaTHUTh BHUMAHHUE JIOKAJIbHYIO
cpeny Imocie pacTBOpeHHs TpoMOa, ISl MPEeaypekKIeHNUs] IOBTOPHOTO TPOMOOOOpa30BaHUsI, TaK
KaK JIOKaJIbHBII SHIOTENHI Oojiee yA3BUM mocje GUOPUHOIUTUYECKOH 00paboTKu.

Jlnst mpoBepKH Tpolecca BOCCTAHOBJIGHHST B OKCIEPUMEHTAIbHBIX LEISIX  ObLIN
UCTIOJIb30BaHbI TIOYKH CBHHEH, MOJIBEPTLIMECS TEIUION WIIEMHUU B T€YeHHe 4 4acoB WU Ooiee.
HmeroTcst nokasaTtenbCTBa, YTO MOYKH, MOABEPrUIMECS UIIEMUH B TeueHue 6 yacos, 8 vacos, 10
4acoB, 12 vacoB wiu Oosee MOryT ObITh BOCCTAHOBJIEHBL. Kpome TOro, MOuKH, MOABEPTIIHECS
UIIEMHM B TEYEHHE OIHOTO 4Yaca WM MEHee, Takke MOTYT TMOJYyYUTh TMOJb3y OT JaHHOTO
npoLecca, BKJIOYas MOYKH OT JOHOPOB, MOIBEPILIMXCS CMEPTH MO3Ta, KOTOpbIE MPHU3HAHBI
MapryHAJIbHBIMU JIUOO MO MPUYHHE JJIMTEIBHON TEIUIOW WK XOJOMHON WINEMHUH, MO0 M3-3a
APYTHUX COMYTCTBYIOIINX (PAKTOPOB, TAKUX KaK BO3PACT, THIEPTEH3Hs], NUA0EThI, TUIIOTEH3MSI,
Bpemsi B peannMannu (I1TWT), aHypusi, NOBBILIEHHBIE TaHHBIE JTA0OPATOPHBIX AHAJIHM30B, TLIOXO
nepdy3upoOBaHHbIE TMOYKH HA WHCTPYMEHTAJIBHOM CTOJI€ WK JiIo0as apyras MNpUYMHA IS
MEePBHYHOIO OTBOZA IOHOPA OT TPAHCIUIAHTALIUH.

CorjacHO BapHWaHTy BBIMOJHEHHUSI HACTOSINEr0 H300PETEHHs], TOYKH, MOJBEPTIIAECS
TEIUIOH HIIEeMUH B TEYSHHE JJIMTEJIbHOTO M HEU3BECTHOTO BPEMEHM, BOCCTAHABIIUBAIOT C
MIOMOIIBI0 OCHOBHBIX 3TaloOB CHOC00a, YIOMSIHYTHIX Aajee. OTH STambl He 00s3aTesIbHO

BBITIOJIHATh TOYHO B TAKOH JK€ TMOCJENOBAaTEIbHOCTH, KaK YKa3aHO HIDKE, Kak Oyner oOBsICHEHO
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nanee.

IlepBBIil 3TAN MOXET BKJIIOYATh BBeneHUE nu3-masmuHoreHa u TAIL B aprepun nouku
Cpasy IOCJ€e U3BSATUSA U HA UHCTPYMEHTAIbHOM CTOJIE, MTOCIIEN0BATEIbHO WIX COBMECTHO, UJIU K€
BBEJIEHHE BO3MOXKHO C MOMOLIBIO SKCTPAKOPIOPAIBHOIO, €X-Vivo Nepdy3nOHHOrO yCTpPOHCTBA
NOCJIEOBATENIbHO WJIM COBMECTHO. JIM3-IJIA3MUHOTEH COAEPIKUTCS B JKUAKOCTU-HOCHUTEIE,
KOTOpasi MPencTaByisieT co0oi (PU3NONOTHUECKYIO U30TOHHYECKYIO JIEKTPOJUTHYIO JKUAKOCTB,
BO3MO’KHO COJEP ALY TUIIEPOHKOTHYECKHUI areHT. MoskeT ObITh BBEIEHO MPUMEPHO OT 5 10
20 mut u3-TIa3MUHOTeHa (MCTob3yst oT 5 1o 100 ex Ha mouky). JIM3-MIa3MHUHOT€H MPUKIIEUTCS
K JIFOOBIM TpOMOaM, MIMEIOIIMCSI B KPOBEHOCHOM cocyze nouku. [IpumepHo uepes 15 MunyT (M1
ogHoBpeMeHHO) oT 5 mo 20 mu TAIT (uconb3yst ot 0,5 1o 10 Mr Ha MOYKY) MOKHO BBECTH
aHaJOTHYHBIM 00pazoMm B aptepuu. TAII MoxeT comepKaTbCsl B KUIKOCTH-HOCUTENE, KOTOPast
npeAcTaBisieT cOOOH (PU3UOTOTHUECKYI0 H30TOHHYECKYIO SJIEKTPOIUTHYIO JKUIKOCTb, BO3MOYKHO
COIepKAIYI0 THIIEPOHKOTUYECKUN areHT. IIepBhIil 3Tan MOKHO NPOBOAMUTH NPU TEMIEPATYPE,
paBHON KOMHAaTHOMN WM BbIllE, Takol kak 20-37°C.

IToukn MOKHO JOMOJHHUTENBHO IMOABEPTHYTH 3TAIly LUPKYJSIOUUA WM Teppy3uu, mpu
KOTOPOM TIOYKH COCIUHSIOT C MEePPY3MOHHBIM YCTPOHCTBOM MyTEM pa3MeIeHHs] COeANHUTENEH
B apTEpUU MOYKU U Pa3MELIeHUs TOYKU B KOHTEHHep 11t cOopa SKUAKOCTH, BBIXOSIIEH U3 BEH.
Konreitnep moxet cogepxateb 500-1500 mMit LUMPKYIJIALMOHHON JKUAKOCTH, KOTOPasi MPEACTaBIIsIET
coOOH (PU3MONOTUYECKYI0O H30TOHHYECKYIO JJEKTPOJUTHYIO JKHAKOCTb M MOXKET TakKxkKe
CoiepIKaTh TMIIEPOHKOTUYECKUI areHT, Hampumep, adbOyMUH 57 I/ OAMH WM B COYETAHUH C
JOTIOJIHUTEIbHBIMU THIIEPOHKOTHYECKUMH areHTaMu. LIupKyasuoHHas AKUIAKOCTb HUPKYJIUPYET
yepe3 mouky npu temmeparype 15-24°C (koMHaTHas Temmneparypa) B TeYEHHE 35 MHHYT MU
DOJIblIEe, HAaUMHas ¢ AaBjaeHus 20 MM PT.CT. U C MHOTOKPATHBIM YBEJIMUEHHUEM J1aBJICHUs HA 5 MM
PT.CT. 4yepe3 Kakable 5 MUH JO MAaKCUMAJIBHOIO 3Ha4eHus1 70 MM pT.CT., mocie 4ero caenyer 30-
MUHYTHBIA NEpUOA NPU HU3KOM JaBlieHUH, Hanpumep, 30 MM pr.cT. Bo Bpems 3Toro nepuoaa
BpeMeHH, Jus-tmasMuHoreH u TAIIl Ttaxke LUPKYyIHUPYIOT B TOYKE M CONPOTHUBJICHUE
NPOTPECCUBHO yMeHbInaercsi. [IpoBepsroT LBeT MOYKH u 00padoTKa MpHU BBICOKOM IaBJIEHUH
MOXeT OBITh MPEKpaIleHa, YTOOb! MPOJOJKUTE MPH HU3KOM JaBJIEHUH, KOT/a TIOYKA MOOJIEeTHEET.

BosmoxHO n06aBneHne oqHOro uin 601ee U3 CIeNYIONIIX BEeLIeCTB:

uHruouTop TpomOmHaA, Takod kak aHTHTpoMOmH III (ATIII); aprobarpan wmm apyroi
npsIMOM MHTHOWUTOP TPOMOWHA, HANpUMeEp, UHOTaTpaH, MejaraTpaH (M ero mpoJjeKapCTBEHHOE
CPEACTBO KCHMeNaraTpas), 1aburatpad Uiy T’HPYIUH U UX IPOU3BOIHBIE,

AJJIOCTEPUYECKUE HUHTHOUTOPBI,

UHTUOUTOP TPOMOOIIMTOB, TaKHWe KaK aHTAarOHUCTHI peuentopoB riaukonporenna I[Ib/Illa
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(abumkcumad, sntudpudbarun, Tupodpudan);

HeoOpaTHMble HHIMOUTOPBI IUKIOOKCUIeHAa3bl (aCIUPUH, TpUQIIy3an),

UHTUOUTOPBI perenTopoB aneHo3unaudocdara (AJP) (kanrpenop, KIOMUAOTPEb,
npacyrpes, THKarpeiop, THKJIOMHUINH);

UHrHouTOp pochoanscrepassl (IUIOCTAZ0N);

AHTArOHUCTHI AKTUBUPYEMOro nporeazamu penenrtopa-1 (PAR-1) (Bopamakcap);

UHTUOUTOPBI OOPATHOIO 3aXBaTa aAeHO3UHA (IUITUPUIAMOI ),

UHrUOUTOPBI TPOMOOKCaHa (MHTUOUTOPBI CUHTa3bl TPOMOOKCaHa, Takue Kak uperpoda,
MUKOTaMHJT U aHTAarOHUCTBI PELENTOpa TPOMOOKCaHa, TaKUE Kak TepyTpobaH),

wii 000N JApPyro MHrHOUTOP TPOMOOIMTOB, OOWH WJIM B KOMOWHALMU, s
NPEAOTBPALIECHUS TOBTOPHOT'O TpOMO00Opa3oBaHus 00paboTaHHBIX TPOMOOB. JlaHHBIE BEIECTBA
MOTYT OBITh BBEZIEHBI BO BPEMsI IEPBOTO STara BBEACHHS HIIH IEPBOTO Tana HUPKYIISLUN WA HA
mobdom npyrom stane. JlobaBneHne remaprHa WIM HU3KOMOJEKYJSIPHOTO TelaphHa SIBISIETCS
HEeoOsI3aTeTbHBIM.

Bropoii 3Tam mporecca BkIOYaeT mNepy3HI0 M BOCCTAHOBJICHHE IUPKYJISITUOHHOM
CHCTEMBl IyT€M LUPKYSIMMU TUINEPOHKOTHYECKOW JKUAKOCTH MO  COCYAaM  ITOYKH.
I'unepoHKOTHYECKHH ONpenenseTcss Kak AaBJeHHe, BbI3BAHHOE OeNKaMU IUIa3Mbl, HO TaKXKe
MOXET TPENCTaBIATh COOONW MCKYCCTBEHHYIO KOHCTPYKLHUIO, Hampumep, AEKCTpaH WU
nommaTiIeHrMKonb (II3I0). OGmuM CBOWMCTBOM SIBJISIETCS TO, YTO BEINECTBO JOJDKHO HUMETh
KOJUIOMIHO-OHKOTHYECKOE 1aBIeHHe OOJIbIIe, YeM Yy OKPYIKatoIel TKaH! ITOYKH, Yepe3 KOTOPYIO
OHO mpoTtekaer. Kpome Toro, JKunkocTb MOXKeT ObITh epdy3npoBaHa IPU HU3KOH TeMIIepaType,
Hanpumep, oT 12°C o 24°C, u npu HU3KOM AaBJICHUH, Harpumep, ot 20 MM pT.cT. 10 30 MM PT.CT.
Ha OJTHOM 3Tare 3Tara BOCCTAHOBIIEHHsI, 1 TpU OoJiee BLICOKOH Temmepartype, Hanpumep, ot 18°C
10 32°C Ha qpyrom 3Tare 3Tana BOCCTAHOBJICHUS, HA KOTOPOM AaBJieHHE ePPy3HH TAKIKE MOKET
ObITh OOJIEe BBICOKHM, Hampumep, oT 25 MM pT.cT. 10 70 MM pt.cT. i 90 mm pr.ct. OnHa
THITEPOHKOTUYECKAs! JKHJIKOCTh COAEPKUT albOYMUH B BBICOKOU KOHIeHTpauu ot 40 r/i no 120
/1, Takoit kak ot 50 r/n no 80 r/n, Hampumep, OT 57 1/ 10 72 T/, HO TaK:Ke MOKET COEPIKATh
ApyrHe BEINeCTBA C AHAJOTHYHBIMU CBOMCTBAMH WM MX KOMOWHAIMIO. | MnmepoHKOTHYECKas
KHUIKOCTb MOJKET COIEep’KaTh OOJBINOE KOJIUYECTBO KAJIUS 1O CPABHEHHIO C HOPMAaJbHBIMH
BHEKJICTOYHBIMH YPOBHSIMHM, NpuMepHO OT 10 mMmonp 10 25 MMmoab. [unepoHkoTHueckas
KHUIKOCTb TaKXK€ MOXKET COAEP)KaTh HENMPOHHMLAEMBIH areHT OCMOTHYECKOH MeMOpaHbl —
IJIFOKOHAT U TJFOKO3Y, HO MOJKET COAep:KaTh JPYyrHe areHTbl ¢ aHAJOTUYHBIMH CBOHCTBAMHU
BMECTO YKa3aHHOT'O WJIM B KOMOMHAIMU ¢ HUM (J1akToOnOHAT, padpunosza, manaurTon). XKuakocts

MOKET OBITh OKCHI€HHpPOBaHA IMyTeM BO3IEWUCTBUS rasa, coaepxkamero kuciopoxn (02 20%),
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auokcun yriepona (COz2 6.5%) u azor (N2 73.5%) npu HOpMaTbHOM aTMOC(EPHOM NTaBIICHUH,
pUYeM KOJIMYECTBO KUCJIOPOAA MOXKET ObITh M3MEHEHO B COOTBETCTBMM C HYKIaMH OOMeHa
BEIIECTB IIOCJIE€ aHalu3a rasa KpoBH. I'unepoHkoTHYecKas S>KUAKOCTb YAauseT BOAY U3
UHTEPCTULUAIIBHON TKaHW MOYKUM M BOCCTaHABJIMBAET KaMWLIIpHYHO cucreMmy. Kpome Toro,
TOKCUYHBbIE IPOAYKTHI HEHUCIPABHOTO Tporecca OOMEeHa BEINEeCTB BBIMBIBAIOTCA U
BOCCTaHABIUBAETCs ypoBeHb pH ¢ rcnonb3oBaHueM Oy(depHOl CUCTeMBbl, Takoi Kak OukapOOHaT,
HO MOXET JIOMOJIHUTEJNBHO WJIM aJbTePHATHBHO CONIEPKaTh JIPYrHe areHThl WM BEINeCTBA C
aHanornyHbM neficteueM (pocdar, ructunun/ructunund HC).

Tax xak mouka moaBsepriach UIIEMHU B TeUEHHUE JJIMTEIbHOrO MEpHUOAa BPEMEHH, 3aI1achl
TJIMKOTeHa OBLTM MCYepIaHbl, uTo mpuBeso k HemoctaTky AT®. Tak 4TO, KI€TOUHbIE HOHHBIC
Hacockl He padortaroT u Oamanc Na/K BHYTpHM W CHapyXH KJIETOK HapymeH. YposeHb pH
YMEHBIIAETCs, JIAKTaT W TNHPYBAaT BbIPAdATHIBAIOTCS M HAKAIUIMBAIOTCS B TKAaHMU.
I'unepoHKOTHYECKAst JKUAKOCTb CONEPKUT TJFOKO3Y W/MIM aJeHWH Kak cyOctpat oOmeHa
BEIIECTB, HO MOXET JOIMOJHUTENbHO WIH aJbTEpPHATUBHO COAEpXkKaTb JpyrHe areHThl C
AHAJIOTHYHBIM JEUCTBHEM (0-KETarylyTopaT, TUCTHAWH, IJIyTaMUHOBas kuciora). OnHako,
CKOPOCTh OOMEHa BEIECTB OUYE€Hb Majia IPH TAaKOH HU3KOH TeMmnepaType.

IupkynaLKO BBIMOJHSIOT NMPU MOHMKEHHOM JaBJIeHUU Hacoca. Bo Bpemsi mupKymsuu,
COCYIUCTOE CONPOTHUBJIEHUE IOCTENEHHO YMEHBINAETCS, U LUPKYJSLUS MPOAOIIKAETCS MOKa
COCYAMCTOE CONPOTHUBJICHNE He OyAeT TOCTATOUHO MAJIbIM, YTO MOXKET 3aHATh HECKOJIBKO YaCOB.

Tperunii 3Tan mponecca BKJIOYAET AOMNOJHUTENBHOE BOCCTAHOBIEHHE MUKPOCpPEABl U
oueHky noyku. Temneparypy yBenudusaroT npuMmepHo 10 32°C u naBieHne yBeanuuBaoT 10 30
MM pT.cT. Wik 10 70 MM pr.cT.. OT™bIThIe 3puTpornThl (KKT) 106aBASIOT 10 reMaTOKPUTHOTO
yucna ot 3 1o 20, Takoro kak ot 10 10, Hanpumep, ot 6 10 8. I[IpoBOAAT OKCUTE€HALIUIO C TOMOILBIO
OKCHUT'€HATOpAa C YBEJIMUEHHBIMH YPOBHIMHU Kuciopona. OObIMHO MOYKa HAYMHAET BbIPa0aThIBATD
MOYY M B Ka4yecTBE IOKa3aressi padoThl M3MEPSIIOT CIIOCOOHOCTh HAKAIUIMBATh KpeaTHHUH. B
pacTBOp MOXeT OBITh AOOABIEHO H3BECTHOE KOJIMYECTBO KPEAaTHHHHA B Ka4yeCTBE MapKepa
¢dunbTpanuonHoi cocodHocTu novyek. Kpome Toro, mouky oueHUBarOT BU3yaidbHO. Ecian mouka
umeer (Oonpiine) TeMHble O0JACTH, 3TO MOXKET TOBOPUTh 00 oTkaze mouku. Kpome Ttoro,
OLIEHHBAIOT COCYAUCTOE CONPOTUBIIEHUE MTOUKH.

Ecnu nouka npusHaeTcsi roJHON U1 TpaHCIUIAHTALMHY, TOYKY Cpa3y TPAHCILIAHTUPYIOT WU
OXJIQXKIAIOT 10 HU3KOM TemrepaTypsl oT 4 10 15°C u XpaHaT 10 TpaHCIUIAHTALIUH.

Ilepuon xpaHeHUsl TaK)ke€ BO3MOXKEH MEXy BTOPBIM U TPETHUM 3TaIlOM.

Paznuunble 3Tanbl MOryT ObITh Pa3JIMYHBIM 00pa30M MOAM(PHUIUPOBAHBL

IlepBbiii 3Tan MOxeT ObITh MOAU(UIMPOBAH IYTEM BBIMOJIHEHUS ONHOrO Wi Oonee
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NEePBBIX ATAIOB IOCIE BTOPOro sTana. Hanpumep, MOKHO nepdpy3upoBaTh THIEPOHKOTHYECKYIO
KUJKOCTb B TE€YEHUE OJJTHOTO 4Yaca, IMociie 4ero 100aBsAtoT au3-masmMuHored 1 TAIT 1 Bo3MoxHO
ATIII u nepdy3us MokeT OBITH MPONOJIKEHA B TEUEHME €lle OAHOTO 4aca, IOC/e Yero OIsTh
no0asstroT u3-miasMudored U TATT u Bosmoxuo ATII u tax nanee.

Bropoii 3tan Moxer ObITh MOTU(PHUUMPOBAH NyTeM Nepdy3ur TUIePOHKOTHYECKOMH
JKHJKOCTH BO BpPEMs TIEPBOrO MEPHOJA B TEUEHHE NMPUMEPHO OJHOTO Yaca, a 3aTeM MOHIKAIOT
KOJUIOUTHO-OHKOTHYECKOE JaBJICHHE, HANPUMEp, MyTeM CHIDKEHHs] KOHLIEHTPALUU albOyMUHA
OT, Hanpumep, 72 /1 1o, HarpuMep, 57 T/J1 U UUPKYJIUPYIOT KUAKOCTD €IIe B TeUEHHE OJHOrO-
TpeX 4acoB. | MEPOHKOTUYECKAsS )KUIKOCTb MOXKET IOMOJHUTEIBHO COAepkaTh nekcTpaH 40 B
noze or 0,1 mo 10%, ommH WA B COYETAHMU C aNbOYMMHOM WJIH JIFOOBIM APYTHM
TUMIEPOHKOTUYECKUM areHTOM.

Tpernii 3Tan MoxeT ObITh MOAM(ULIMPOBAH MyTeM N00ABICHUS MHIHOUTOPA KOATYJISILIUN
W/ WHrHOUTOpa TPOMOOLIMTOB [JIsi TPEAOTBPAINCHUS IMOBTOPHOTO TPOMOOOOpa3OBaHMUS
00paboTaHHBIX TPOMOOB. MOJKHO HCHOJB30BATh T€ K€ BEIIECTBA, YTO OIMUCAHBI BHINE B
OTHOILIEHHUH TEePBOro 3Tamna. Bemecrsa MOXHO 10OABUTh B 3PUTPOLIUTAPHYIO CYCHEH3HIO MEpe
ee noOaBIeHHEM B IOYKY Ha TPEThEM 3Tare, B Nepdy3HMOHHBIN pacTBOp mepen aAoOaBiIeHHEM
SPUTPOLHTOB, WK B 00a yKa3aHHbIX pacTBopa. Cuurtaercsi, 4To TPOMOBI, 0Opa30BaBILINECS B
MHUKPOLMPKYJISIIUOHHOW CHUCTeME€ U COCyJaX, SBISIIOTCA JIMOKUMM M NPWINNAIOT K
SHIOTENUANBHBIM KileTkaM. Korzma TpoMObI pacTBOPSIFOTCS, OHM OCTaBJISIOT MOBPEXIEHHE Ha
SHIIOTEJIMANIBHBIX KJIETKAaX M MNIMKOKAJINKCE. JTO MOBpeXxaeHne OyeT akTHBUPOBATh BO3MOXKHbBIE
TPOMOOLIUTHI U (PaKTOPBI CBEPTHIBAEMOCTH B SPUTPALUTAPHON CyCIIEH3UH, KOTOPBIE OCTAIOTCS HE
CMOTpSI Ha OTMBIBAaHHE SPUTPOLMTOB. Takasi akTUBALMS MOKET MPUBECTH K 00OPA30BaHHIO HOBBIX
TpoMOOB B TOM k€ MecCTe, yero cienyer uzderarb. AuTuTpomOuH 11, umm moboii apyroi npsiMoi
UHruOUTOp TpOoMOMHA, OyAeT BCTynaTh B PEaKLUIO ¢ TPOMOWHOM M JA€aKTUBUPOBATh U YAAJISATH
TpoMOuH. AOukcumMad, wim 000N 1pyrod WHrHOUTOP TPOMOOIMTOB, MPEAOTBPAINAET
CJIMTIaHUE TPOMOOLIUTOB BMECTE M UX MPUJIMIIAHUE K TOBPEKICHHBIM YHIOTEIHAIBHBIM KJIETKAM.
JlobaBneHne renapruHa WM HU3KOMOJIEKYJISIPHOTO TeNapiHa SBISIETCS HE00S3aTEIbHBIM.

Tpernii 3Tan MoxeT ObITE MOTU(UIIPOBAH IyTEM BBITIOJHEHUS TIPH TEMIIEpaType oT 28
10 37°C u npu gasaeruu ot 30 1o 90 MM pT.CT.

Ortanbl TPOMBIBAHMS MOTYT BBIMOJHATBCS MEXAY STalaMM W BO BPEMsl 3TAIlOB.
IIpoMbIBOUHAS KUAKOCTh MPOXOMUT Yepe3 MOYKY M 3aTeM yTHiInsupyercs. Takum oOpasom,
IPOMBIBOYHASI KUIKOCTh HE IUPKYJIUPYET Uepe3 MOUKY.

H3bsaTHE OYeK MPOU3BOASAT KaK MOXKHO OBICTpee, IIPH 5TOM HEU3BECTHO KaK JIOJITO MOYKU

ObUIM TOABEPXKEHbl HINEMHM [0 NPUYMHE TNPEKpalieHHss KpOBOOOpalleHHs WIH JAPYrUM
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NPUYHUHAM, HO BpeMs HIeMHUH OoJiee 2 4acoB, TAKOE Kak MpUMepHO 3 yaca uin 4 Jaca uim oosnee.
H3baTHE MOYKH MPOU3BOAST IyTEM OCBOOOXKIEHUS MOYEK, aOPThl M IOJIOW BEHBI, MEpPepe3aroT
aopTy W TOJIYIO BEHY BBILIE M HUXKE apTepPHil MOYeK M BEH MOdYeK, Kak MokazaHo Ha ¢wur.l.
KommuiekT kiaayT Ha HHCTPYMEHTAJIbHBIN CTOJN U OCTATKU AOPTHI U MOJIOH BEHbI OYHUINAIOT OT
BUJIUMBIX TPOMOOB.

Kak mosxHO ObicTpee nu3-ma3MuHoreH (ot 5 go 1000 ex) BBOAST B apTepHM MOYKH C
MOMOIIBIO WIJIbI W INMPULA, MPUYEM apTEPUI0 TMOYKH CXKUMAKOT TMepeln IIMPHLOM, YTOObI
o0ecrevynThb MoMagaHue BCero JU3-IUIa3MUHOTeHA B apTEPUU MOYKU U B IOuKy. Koraa skuakoctsb
MOKHIAEeT BEHbl MOYKH, 3TO TOBOPUT O TOM, YTO TMOYKH ObUTH Tepdy3UpOBAHBI JIH3-
IUIA3MUHOTEHOM. JIN3-TUITa3MUHOTEeH B3aMMOJEHCTBYET ¢ TPOMOAMU B KPOBEHOCHBIX COCyHIax H
CBSI3bIBAETCs C TpoMOamMu U GUOPUHOB B TpoMOax. 3aTeM, BEHBI IOYKH 3AKHMAIOT, a TaKXke 00e
apTepyH MOYKH, IOKA He HACTYNHUT BpeMmst auist BBenenus: TAIL

Hanee BBomsT TAIT Takum >xe 00pa3oMm, 4TO U JH3-TuTa3MUHOTeH. OHAKO, BEHBI MOXKHO
OCTaBUTh 3aKPBITBIMH, TaK, YTOOBI BHYTPH MOYKH 00pa3oBasioch HeOONbIIOe H30BITOYHOE
JaBlieHHe. 3aTeM aopTy KaHIOJIHMPYIOT HAa OJHOM KOHIIE M 3aKMMAlOT Ha JPYroM KOHIIE,
MOJTOTABJINBAsl CHCTEMY K MalIUHHOW ex-vivo mepdys3un. O0a MOYETOYHHKA KAHIOJIHUPYIOT,
o0ecrieunBasi BO3MOKHOCTb KOHTPOJISI MOYH.

Wuruburop tpomOuna, Takoi kak antutpoMOuH III (ATIII) unm aproOarpaH, MOXKHO
n00aBUTh BMECTE C JIM3-TUIA3MUHOT€HOM 1/niu BMecte ¢ TAIL

Cnenyer OTMETUTb, 4YTO BBEAEHHBII O0BEM JM3-TUIA3MUHOTEHA, mHpuMepHo 10 wmu,
COOTBETCTBYET NPUMEPHO MOJOBHHE 00BEMa KPOBH, OOBIMHO MMEIOINEHCS B TOYKE, KOTOPBIH
cocTaBisieT mpumMepHo oT 15 1o 30 mut Ha mouky (ecnu nmouka umeet Bec 150 1) (ot 10 mo 20 mn
Ha 100 r mouku). O6bem TAII cocrasnsier mpumepno 10 mut u go3a cocrasisier ot 0,5 no 10 mr
Ha MOYKY.

B KOHIIe KOHIIOB, TOYKH KJIAAYT B 3aKPBITBII KOHTEHHEDP, PU 3TOM MOYKHU MOJBEIICHBI HA
OCTaTKe aOPThI M COEUHEHBI ¢ MUPKYJSIIUOHHON CHCTEMOH, Kak moka3aHo Ha ¢ur.3. HuxHwmit
KOHEL TIOJIOH BEHBI OTKPBIT, TAK YTO JKUIKOCTb MOXKET CBOOOIHO BBITEKATh U3 MIOYEK, B TO BPEMs
KaK JKUIKOCTb MIOJAETCS B A0PTY LUPKYIATOPHON CHCTEMON KOHTEHHepa.

WHorpa nouku oOpabaThIBAlOT MO OTAEIBHOCTH, MPHU 3TOM aOPTY AEIST B IMPOIOJBHOM
HANpaBJIEHUN HA JBE YaCTH U KAaTETePbl COCOUHSIOT C apTePHsIMH IOUYEK, KOTOpPbIE BCE eIle
IOPOXOMAT OT PAa3AENeHHOr0 YYacTKa aopThl, Kak IOKa3aHO Ha (ur.3, 4Yro MO3BOJSET
o0OpabaTbhIBaTh HECKOJBKO apTepUil KakKk OAHY U AAaeT BO3MOXKHOCTh KOHTPOJHPOBATH KaXIYIO
MOYKY I10 OTAETBHOCTH. Y Jtozie, B Oonee uem 30% Bcex movek, MOXKHO BHIIETh OOJIbIIE OHON

aprepun Ha no4ky. C npeanoKeHHO! TEXHONOTUeH 3TO He BBI30BET HUKAKUX MPOOIIEM.
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Kak mokazano Ha ¢ur.3, octatok 33 aopThl MOYKU 35 COEOUHEH C COEqUHHUTENEM 32,
uMeromumMces B koHreiiHepe 31. Ilonast Bena 34 OTkphITa A BBINYCKA JKUAKOCTH Ha AHO 37
KOHTelHepa 31, Kak MOKa3aHO NYHKTUPHOW jauHUern 36. YpoBeHb 30 KUAKOCTH MOXKET
HaXOAWTbCS HUXKE MOYKHM MJIM BBILIE MOYKU WJIN MEXAY STUMHU YPOBHAMM, MOCIEAHUI BapuaHT
NoKa3aH Ha ¢ur.3.

J{HOo 37 KOHTelHepa COEUHEHO C APEHAXKHBIM MEIIKOM 41 ¢ moMombio kjanaHa 42. JlHo
TaK)X€ COEAUHEHO C HacOCOM 43 ¢ MOMOILIBK) MEPBOro nepekioyaromero knamnana 44. Ilepseiii
NepEeKITIOYaroIni KiianaH 44 coenuHsieT BXoA Hacoca 43 nmubo ¢ makeroMm 45 ¢ mpoMbIBaroLIeH
JKUIKOCTBIO, JINOO ¢ THOM 37 KOHTelHepa 3 1, mepBoe 13 JaHHBIX MOJIOKEHUH OKa3aHo Ha (ur.3.

Brixon Hacoca 43 coemuHeH ¢ HarpeaTenem/oxjyiaauresieM 48, KOTOPBIA peryjiupyer
TEMIIEPATypy JKUIKOCTH, MPOXOnsimed depe3 Hacoc. Brixonm Harpesarens/oxmanutens 48
NPOXOOUT 4Yepe3 BTOPOH MepeKsrovarouuii kinanaH 46 k okcureHatopy 47 u ¢unstpy 49
JEHKOLUTOB, WJIK HAPSIMYIO K COCIUHUTENO 32 U K MOYKE, MePBOE U3 YKA3AHHBIX MOJOKEHUN
nokasaHo Ha ¢ur.3. B moOka3aHHOM TNOJOXEHWH, JKUAKOCTb OKCHUT€HHUPYETCS TOJIBKO MyTeM
B3aMMOJEUCTBUS C OKpYyKaromiel atMochepoil (KUCIOPOl, pACTBOPEHHBIH B KUIAKOCTH).

Takum 00pas3oM, >KUIKOCTh, UMEIOLIASICSl Ha JHE KOHTeHHepa 37, LHUPKYJUpYeT uepe3
NepBbIN Mepexiovarens 44 B Hacoc 43 u majiee yepes HarpeBaTelib/OXJIaguTesb 48 KO BTOpOMY
nepexarovaresto 46 u k coenuHUTeNto 32. JKuakocTs aanee npoxoauT OT COEAUHUTENS 32 K a0pTe
U K [TOYKE U Yepe3 COCYbI [TOYKH U J1ajiee K BEHaM MIOYKHU U HAKOHELl BBIXOAUT Ha THO KOHTEHHEPA.

Hacoc 43 npencrasisier co0oii ynpasisieMblii JaBJIEHHEM HacOC, TaK YTO JaBJIEHHE HAcOCa
PEryJupyrT 10 HYXKHOIO 3Ha4yeHus, Hanpumep, 20 MM pPT.CT., U CKOPOCTb MOTOKAa 3aBUCHUT OT
CONPOTUBJIEHUS [TOYKH.

Kunkocts, Haxoxsmascsa Ha 1He 37 koHTelHepa 3 1 nonaercst uepes HeCKOIbKO MEIKOB S0,
51, 52, 53 u 54, xak nokazaHo Ha ¢ur.3. Kaxnbii Memok coequHeH ¢ KoHTeliHepom 31 ¢
MOMOUIBIO KJanmaHoB 55, 56, 57, 58 u 59. IlyteM OTKpbITHS KJIANaHOB, COACPKUMOE MELIKOB
TPAHCIOPTUPYETCs HA THO KOHTEHHEpPa CAMOTEKOM.

B onHOM BapHaHTe BBITIOJIHEHUS paboTa MPOUCXOIUT CIETYIOIINUM 00pa3oM.

Ilocne Toro, kak MOYKM MOABEPrINCH BO3AeHcTBHIO Ju3-TuiasmMuHoreHa u TAIl Ha
WHCTPYMEHTAJILHOM CTOJIE ITOCJIE U3BATUS MTOUEK, TOUKHU MePEMEIAt0T B KOHTeNHep 31 u ocTaTok
aOpThl COEAMHSIOT C COENUHUTENEeM 32, Tak, 4TOOBl MOYKH BHCENH BHYTPU KOHTeiHepa 31.
OTKpBIBAIOT BEHBI U JAIOT JKMJIKOCTH CTe€4b MPSMO BHU3 Ha IHO 37 koHTeiiHepa. [louku moryt
pacrionaraTbCsi Ha orope (He MoKa3aHa), HalpuMep, Ha CETKe, U MOTYT UMETh Pa3IMYHbIE YIJIbl
pPacmoJIOKEHUs]  OTHOCUTENIBHO  TOPU3OHTaJIbHOM ocu. TemmepaTtypy B  KOHTEHHEpe

YCTaHABIMBAIOT HA JKEJAaeMYyK HadajlbHYI0 BeauuuHy, Hanpumep, ot 18°C po 28°C.
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[upkyIsiuMOHHAS KHIKOCTb, COAEp:KaIlas JJIEKTPOJUTBI M, BO3MOXKHO, ajlbOyMHUH B
KOHLIEHTpauu 57 T/J MOXKET MojaBaThCsl B KOHTelHep 31 m3 memka 50 ¢ MUPKYJIALHUOHHON
KUJKOCTBIO IYyTEM OTKPBITHSI COOTBETCTBYIOILEro KiamaHa 55. 3areM Mouku mnepy3upyror,
Ha4MHas C AaByieHus 20 MM pT.CT. B TEUEHHE 5 MUHYT, 3aT€M MOBBILIAIOT JABJICHUE HA 5 MM PT.CT.
KaXJble 5 MUHYT 1O JOCTHXKEHHUsl naBjieHus or 50 MM pr.cT. 10 90 MM pT.CT, KOTOpoe ObLIO
BbIOpAaHO 3apaHee. 3aTeM JaBeHHe MOKHO MOHU3UTD, HarpuMep, 10 20-30 MM PT.CT. U IPOBECTH
nepQy3u0 B TEYCHHE JOMNOJHHUTEIBHOTO MEpPHOAa BPEMEHH, BBIOPDAHHOTO 3apaHee.
ComnpoTuBieHHe MOYEK YMEHBIIUIOCh M TENepPh MOYKU HOPMAIBHOTO OJIETHOTO I[BETA, TEMHBIE
30HBI OTCYTCTBYIOT COBCEM WJIM MMEIOTCS JIMIIb MaJIEHbKUE. JTO TOBOPHUT O TOM, YTO TPOMOBI B
KPOBEHOCHBIX COCYJax MOYEK PACTBOPWIIMCH U HCUe3NU. Tenepb :KUAKOCTb BHYTPU KOHTEHHEpa
MIPOXOIHNT K CIIUBY 41 myTeM OTKpBITUS CIMBHOIO KianaHa 42.

be3 nmpuBsI3KM K KakOH-INOO TEOPUH, CUUTAETCS, YTO TEMHBIE 30HBI B MTOYKE IMOKA3bIBAIOT
30HBI C OTCYTCTBHEM LHUPKYJSIIUU, YTO MOXKET OBITh BBI3BAHO TPOMOAMH WM JPYTUMH
npuanHamu. Eciii mo3aHee B 3TUX TEMHBIX 30HaX OyeT JOCTUTHYTA LUPKYJISALHUS, TOYKA CMOTYT
BOCCTaHOBUTH 3TH 30HBI 10 (PYHKLHMOHAIBHOHN TKaHH.

Ha stane nep¢dy3un, cnuBHOH knanad 42 3akpeiBaroT 1 1000 Mt nephy3nOHHON KUIKOCTH
51 mpoxonurt B kOHTeHHEp 31 MOA AEHCTBUEM CHIIbI TSDKECTH IIyTE€M OTKPBITHsS KJjanaHa S6.
YpoBeHb KUIAKOCTU B KOHTEHHepe Bo3pacTeT Bbime JuHUM 36 xorza 1000 mur xuakocTtu
HAKOMNUTCS Ha JHE KOHTEIHepa, Mocie 4ero kiamnaH 56 3akpbiBatoT. [lepBblil nepexarovaromui
Ki1anaH 44 HAXOAUTCS B IEPBOM ITOJIOXKEHHUH, IIOKa3aHHOM Ha (HT.3, HACOC 3aIyCKaeTCsl U Ka4aeT
¢ nasnenrem 20 mm pt.cT. HarpeBatens/oxnanutens 48 perynupyert temnepatypy ot 12 no 18°C.
JKunkocTh Ha He KOHTeMHepa LUPKyaupyeT ¢ aasjaeHueM oT 20 1o 30 MM pPT.CT. B T€YEHUEM
HECKOJIbKMX YacOB, HAmpuMep, OT OJHOTO A0 4YeThlpex 4acoB. B Bpems sTama nepdysuwm,
XUMHUYECKUHM COCTaB MOYKH BOCCTAHABIMBAETCS M TOKCHYHBIE NMPOAYKTHI yAAIIOTCA. Tenepsb
HACOC OCTAHABJIMBAIOT M BBITOJIHAIOT MPOMbIBaHUE. JTan nepdy3un MOKHO MOBTOPHTH C APYTHM
COCTaBOM TMepdy3MOHHOIO pacTBOpa IMOCIESTANOB IPOMBIBAHUS, BO BpeMsl IMEepPHOAA
TUMIOTEPMUYECKON nepdy3un min nepdy3ur0 MOKHO TaKKe MPOIOJDKHTH MPH OoJiee BBICOKOH
TEMIIEpPaType, C IPUTPOLIUTAMH HITH O€3 HHX.

Ha sTane oueHkH, MOYKHO HCTIOIB30BATh TOT JK€ PACTBOP € ATarna rnepdy3uu nocie OTKPbITHS
CJIIMBHOTO KJlanaHa 42 1y1s cinuBa COAEPKUMOro KOHTEHHepa Ha kJjanaH 41, uiu CIMBHOU KianaH
42 3akppIBaIOT MOCJE ABYX 3TAalOB NPOMBIBAHUS, OMUCAHHBLIX Bblme, U 500 MJI OLEHOYHOU
JKUAKOCTHU 52 MPOXOAUT B KOHTEMHEp 31 caMOTEKOM C MOMOILBI OTKPBITHs Kiarnana S7. [locne
Toro, kak 500 mMu1 >KMAKOCTH MOCTYNUWJIM, KjanaH 57 3akpblBarOT. lIepBblii mepexmovaronun

KJjanad 44 HaXOAWTCA B MEPBOM IOJIOKEHHH, MOKAa3aHHOM aH (ur.3, U HAcOC 3amycKaeTrcs U
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kavaet nipu gasyieHun 20 mm pr.cT. Harpesarens/oxnanuress 48 yBeIHMUUBAET TEMIIEPATYPY 10
28 - 32°C. Yepes3 5-30 MuHYT, B Te€UE€HUE KOTOPBIX MpoBepstoT pH U Okpykarlmyw cpeny,
NO0aBJSIFOT SPUTPOLUTAPHYIO CYCHEH3WI0 W3 MeIlka 53 MyTeM OTKpBITHS KiamaHa 58 1o
JOCTUKEHHUsI TeMaTOKPUTHOrO uucia otr 5 ao 10, nocie vero knanan 58 3akpeiBaroT. Bropoi
NEePEKJIIOYArO NI KilanaH 46 nepeMeInarT BO BTOpOe MOJIOKEHHe, Coaep:Kallee OKCUreHatop 47
B KOHTYpPE JUIsl OKCUI€HALIUU SKUJKOCTU U 3pUTPOLUTOB. LIMpKysauus npoaokaeTcsi B Te€HeHUE
1-4 gacoB ¢ naBneHuem 30 MM PT.CT. MOKA MOYKY HE MPU3HAIOT TOAHOW IJIs TPAHCIUJIAHTALUM.
ITouxu Tenepr oueHuBaroT npu temnepatype 32-37°C u nasneruu 70-90 MM pT.cT. B TeueHue 15
MHHYT, OTMeuasi COCYAHCTOE CONpPOTHUBJEHHE, CKOPOCTb TOTOKA M BHEIIHUH BHA YTOOBI
OTPENeNIUTh HACKOJBKO XOPOIIO Nepdy3HpPOBaHbI MOYKH. XUPYPr pemaer ObUIM JIH IMOYKH
nep¢y3upBaHbl XOPOLIO, CPEIHE WIH IIOXO, MPUYEM CPEeHE O3HAYAET, YTO UMEETCS] HECKOJIBKO
CHHUX/YEPHBIX ISITEH, a TUIOXO O3HAYAEeT, YTO MMEETCs] HECKOJIbKO OOJIbIINX TEMHO-CUHHX TN
YEepPHBIX 30H, KOTOPbIE HE MePYy3UPOBaHbL. M3MepsI0T MOUEOTAETICHHE H PETUCTPUPYIOT MOTOK B
ennHUIAaX MI/MUH Ha 100r Tkaru nmodku. Terneps HACOC OCTAHABIMBAIOT U OTKPBIBAIOT CIMBHOM
kJjanad 42, 9ToObI CIIUTh BCIO KUAKOCTh HA JTHE KOHTeiHepa B CJIuB 41.

JIroOoif 3Tam NPOMBIBAHHS MOXKET OBbITh BBIMOJHEH IyTEM IEPEMELIeHNUs IE€PBOro
MEPEKIIIOYAIOLIETrO KJanaHa 44 B0 BTOPOE MOJIOKEHUE, COSIUHSAOIEE HACOC 43 ¢ MelKOM 45 st
IIPOMBIBOYHOU KUAKOCTU. Hacoc aktuBupyercss u mupkyaupyer npumepHo 200 mul B MOYKH.
KunxocTs, MOKUAAIOINAS OYKH U IPOXOAALLIAs HA JHO KOHTelHepa, MPOXOAUT Aajiee K ciuBy 41
4yepe3 OTKpBIThIN kianaH 42. Takum oOpa3oM, BCE SPUTPOLUTHI BBHIMBITHI M3 TOYKU U B CJIMB.
Taxue sTanbl NPOMBIBAHUS MOKHO BBIMOJIHATH HECKOJIBKO Pa3 U MEXKAY APYTUMU STallaMu.

Ha stane xoHcepBauuu, ciuBHOW kjamaH 42 3akpeiBatoT U 500 M KOHCEPBALMOHHOMW
JKUIKOCTH 54 MpoXoauT B KOHTeHHep 31 nmoa AeHCTBUEM CUJTBI TSXKECTH U C MOMOILLBIO OTKPBITHS
kianaHa 59. Korma 500 mn skupkoctw noctynuiu, kjamaH 59 3akpbeiBaroT. llepsblid
NEePEKITIOYaro NN KiIanaH 44 HaXOIUTCS B MEPBOM IOJIOKEHHH, MOKa3aHHOM Ha (ur.3, Hacoc
3amyckaercss u kadaer npu paeienuu ot 20 go 30 mm pr.ct. HarpeBarenv/oxmamurens 48
peryiaupyetr Temreparypy Ao 6 - 18°C, mampumep, 12-15°C. Xunkocte Ha gHE KOHTEWHEpa
nupKyaupyer npu aasneHud 20-30 MM PT.CT. B T€YEHHE HECKOJbKHMX 4acoB, A0 48 4acoB WiH
Oonee, moka He OyJeT HalleH PELUIHEHT U ITOYKU HE MOATOTOBST JUIS TIEPECATKN PELUITUEHTY.
Hacoc ocraHaBIMBarOT, CIIMBHOW KjamaH 42 OTKPBIBAIOT, YTOOBI CJIIUTH BCKO YKUAKOCTb Ha JTHE
koHTelHepa B cnuB 41. [louky ynansaror us coenunurens 32.

KunkocTH, ucronp3yeMble IJisl BapHaHTa BBIMOJIHEHUs, IMOKa3aHHOro Ha ¢ur.3, moryr
NPEACTaBIIATh COOOH XKUAKOCTH, yKa3aHHbIE B TaOnuIe A.

Bo Bpems mporenypel Ha HHCTPYMEHTAJIBHOM CTOJIE, JIM3-IUIA3MUHOTEH JOOaBJIAIOT B
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YKUJIKOCTb-HOCHTEJb, KOTOPAsi MOXKET ObITh MIEHTHYHA 0a30BOMY pacTBOPY B Tadyuie A.

B BapuaHTe BBINONHEHUS, JKUIKOCTh-HOCHTEb, IPOMBIBAIOIIAS KUAKOCTD, ep(y3noHHas
KHUJKOCTb M KOHCEPBALMOHHAS >KUAKOCTb MOTYT MMEThb OJAMHAKOBBIE OCHOBHBIE KOMITOHEHTBHI.
OTH KOMIIOHEHTHI cofepkat HaTpuit ot 113 go 129 mmons, kanuit ot 5 10 25 MMOIb, Marauii ot
2,5 1o 5 MMob 1 kanbiuii oT 1 10 5 MMOsIb. IIOMUMO yKa3aHHBIX BBILIE 3JIEKTPOJIUTOB, BO3MOKHO
cofiep KaHue OTHOTO WK OoJiee U3 CIENYIOIUX BEINeCTB: aJbOyMHH B KOHIEHTpauuu ot 10 1o
120 r/n, Takoii kak ot 40 no 75 r/n, Hampumep, oT 57 no 72 r/n; Heobsi3aTenbHO nekcrpaH 40 ot 0
1o 100 r/n, ruapokcustrnkpaxmai (I'3K) ot 0 no 70 r/n, nonmstunenrukois (II3I 20) ot 0 no
25 r/a v TI9T" 35 ot 0 mo 3 r/a, Mo ogMHOYKE MM B KOMOWHaumK. Takike HeoOs3aTeIbHbI
neKcTpo3a 5 Mmoub u OukapooHar ot 10 1o 35 mmonb. Kpome TOro, aMUMHOKHUCIIOTHI, TAKHE KaK
L-aprunun (mpenmectBeHHUK okcunma azora (NO), peryimpoBKa AaBieHHs KPOBU BO BpeEMs
¢usnonoruueckoro crpecca), L-nelinun (cunre3 6enka), L-rmyramus (cunTe3upyer L-aprusuH,
HEOOXOIMMBIH IS TPOU3BOJICTBA AMHHOKHUCIIOTBI) HITH APYTHE, 110 ONUHOYKE WJIM B KOMOMHALINH,
MOTYT OBIT 1O0OaBJIEHBI B OOBIYHBIX KOHIEHTpalUsX (cM. Tabmuiy A). Jlpyrue BemecTsa, KOTOpbIe
MOKHO 100aBuUTh, crieayromue: [-uaocuTon (ctabumu3aTop MeMOPaHHOTO MOTEHINANA), aACHIH
u pubosa (mpomsBoauT ameHo3uH- 4dactb AT®). Taxke MOXKHO AOOABUTH MHUKPO3JIEMEHTHI
(xoakTOpBI 1 BUTAMHHBI), TAKHE KaK yKa3aHbl B Ta0ume A. Moryt ObITh JOOaBIEHBI TOPMOHBI
MIPUPOAHOIO NMPOUCXOXKIAEHHUs, Takue kak Hosopanup, 13, T4, mporectepoH U 3CTpPOreH, B
¢usnonornueckux KoHueHTpanusx (tadbauna A). MoryT ObiTh 100aBI€HbI aHTHOMOTHKH, TaKUE
KaKk THeHaM. Taxast 0a30Basi KUIKOCTh COTJIACHO TabHLe A MOXKET UCIOIb30BATHCS B KAUECTBE
N0 MeHbIIEH Mepe OIHOTO U3 CIEAYIOLIEro:. >KUAKOCTH-HOCHUTENS, MPOMBIBOYHOM >KUIKOCTH,

LUPKYJIIUOHHON KUIKOCTH, Mep(y3nNOHHON KUIKOCTH U KOHCEPBALMOHHON KUIKOCTH.

TABJIMLA A | Buramunbi MMOJIb
KOMIIOHEHT L-ackopbunosas kuciora * Na | 0-2
Heoprannueckne cosiu | MMOJIb D-0unotun 0.005
CaCl, » 2H,0 0-5 XouHa XJI0pHg 0-0.05
MgSQO4 (6e3B0aHBII) 0-10 donmeBas KHCIOTA 0-0.01
KH,PO, 0-60 Muo-nHO3HUTON 0-0.1
KC1 0-25 Huxorunamun 0-0.1
NaHCO; 0-80 D-manToteHOBas kucaoTa ¢ “4Ca 0-0.01
NaCl 0-140 [TupuaokcuHa THAPOXIOPUT 0-0.01
Na;HPO, (6e3B0aHbI1) 0-5 PuGodnasun 0-0.001
I'moxonar Na 0-110 Tuamun « HCI 0-0.01
I'mroxonar K 0-25 Butamun B12 0-0.01
I'mokonar Mg 0-10 I'opMoHBI

Jlakrobuonar Na 0-110 T3 0-0.0000030
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Jlakrobuonar K 0-25 T4 0-0.0000030
Jlakrobuonar Ca 0-10 Koprtuzon 0-0.0000166
AMHHOKHCJIOTBI Wucynun HoBopanuz (U) 0-40
L-ananun 0-1 IIporectepon 0-0.0100
L-aprunus « HCI 0-1 AcTporeH 0-0.1004
L-acnaparun « Hy0 0-1 Apyroe

L-acmaparuHoBas kuciorta 0-1 A JCHO3HH 0-5
L-mucrens « HCI » H>0 0-0.1 IHutuaun 0-0.1
L-nuctun « 2HCI 0.5 2 -Ne30KCHAACHOZHH 0-0.1
L-rnyramuHOBas KuCIoTa/Kerorayrapar | 0-35 2’ -nesoxcuumuruaui « HCl 0-0.1
L-royramun 0-15 2’ -1C30KCUTYAHO3HH 0-0.1
I'myraTnon 0-5 I'vanosun 0-0.1
JRiszenic 0-5 IIupoBuHOTpaiHAS KHUCIOTA 0-5
L-ructunun « HCI » H,0 0-210 TuokroBas kucnoTa 0-0.01
L-uzonetinun 0-1 Tuvmuansa 0-0.1
L-netinyn 0-1 Ypuanu 0-0.1
L-mv3un « HCI 0-1 AJIonypHHOT 0-5
L-meTtnonnH 0-1 Jexcrposa 0-200
L-denunanannx 0-1 D-pubosa 0-10
L-ponmna 0-1 Paddunosza 0-60
L-cepun 0-0.02 ManauTON 0-120
L-tpeonun 0-2 I'nnepoHKOTHYIECKAS KIIKOCTh
L-tpunTodan 0-4 K 0-5
L-tuposus ¢ 2Na  2H,0 0-1 I19rI" 35 0-0.5
L-samun 0-2 AnpOymuH (1/m) 0-120
JlekapcTBeHHbIE CpeACTBa Hexcrpan 40/70 (%) 0-15
Bepanmamun

I'emapun 0-10000 e

Musupus 0-000000009

Ilepdy3uoHHas SKUAKOCTD MOXKET HUMETh BBICOKO€ OHKOTHYECKOE MaBIICHHE,

qTO

JOOCTHraeTcss MyTeM NOOAaBJICHUS TUMEPOHKOTHYECKOTO PacTBOpPA, TAKOrO Kak aJIbOYMHH B
koHueHTpauu ot 70 no 120 r/n, mHanpumep, 72 r/1, 1 BO3MOKHO aAekcTpad 40 (unu nexkcrpan 70)
B KoHLeHTpauuu oT 0 1o 150 1/, miun iro60# Apyroit H3BECTHON r'MIePOHKOTHYECKON JKUAKOCTH.
YpoBeHb Kajiusi MOKET MOANEPKUBATHCS BBIIIE, YeM B OOBIYHON MIa3Me, B AuanasoHe oT 13 1o
25 mmodnb, HanpuMmep, ot 17 1o 22 Mmodb, HanpuMep, 18 MMomb. ATbTEpHATUBHO, KOHLIEHTPALHs]
KaJIHsi MOXeT ObITh MaJia, Harpumep, 1-13 MMob. YPOBHHM Kanus U HATPHsI OYAYT U3MEHSTHCS BO
BpEMsI 3Tara SpUTPOLIUTOB Oyaronapst HopManusanuu pusronorndeckoit cpenst u pH.

OneHo4Hast JKUAKOCTh MOXKET TaKKe COAEPKaTh:

UHTHOUTOp KOAryJsIMM, TAakoW Kak aprobarpaH (Wi Apyrod MpsMON HHTHOUTOD
TpoMOMHa, Hampumep, menaratpad (4

HWHOTATpPaH, €ro MpOJIEKAPCTBEHHOE CPENCTBO

KCI/IMeJ'IaFanaH), na61/1ranaH WJIN TUPYAUH W HUX TMIPOU3BOAHBIC, HWIIN aAJUIOCTCPUYICCKUC
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UHTUOUTOPHI,

¥ HHTUOUTOPBI TPOMOOLIMTOB, TAKUE KAaK AHTArOHUCTHI penenTopos raukonporenHa [Ib/I1a
(abuukcumad, snrududarun, Tupodudan);

HeoOpaTUMble HHIMOUTOPBI LIMKJIOOKCUTeHA3bI (aCUPUH, TPpUQITy3a);

UHruOuTOpHl peuentopoB aneHo3unaudocdara (AJDP) (kaHrpenop, KIOMUAOTPEND,
npacyrpes, THKarpeaop, THKIOMHINH);

uHruouTOp hochoamscrepaspl (LUIOCTAZ0M);

AHTArOHUCTHI AKTUBUPYEMOro nporeazamu penenrtopa-1 (PAR-1) (Bopamakcap);

WHTHOUTOPBI OOPATHOTO 3aXBaTa aJeHO3UHA (IUITHUPUAAMON);

UHrHOUTOPBI TPOMOOKCaHa (MHTHOUTOPBI CUHTa3bl TPOMOOKCaHA, Takue Kak uperpodaH,
NMUKOTaMHJT ¥ aHTAarOHHUCTBI PELeNTOpa TPOMOOKCaHa, TaKUE KakK TepyTpobaHn),

wii 000N JAPyro MHrHOUTOP TPOMOOIMTOB, OIWH WJIM B KOMOWHALIMH, JJisi
NPEAOTBPALIEHUS IOBTOPHOTO TpOMO00Opa3oBaHus 00pabOTaHHBIX TPOMOOB.

JobGasienne renapuna, Oenka C u Oenka S siBisieTcst HE0O0S3aTETbHBIM.

Taxxke MoxeT OBITh TOOABJICH BepariaMILL.

Ha ¢ur.4 nmokasan npyroii BapuaHT BbINOJTHEHHs. J|aHHBIA BapUAHT BBIMOJIHEHUS MOXKET
UCTIOJIb30BAThCs B MECTHOW OOJBHULIE, UMEIOIIEH YCIOBHS 11 U3bsATHs ovyek. [Touku nmpoxonsaT
NpeABapUTENbHYI0 O0pabOTKy B JaHHOW MECTHOW OOJBHULIE M 3aTEM TPAHCHOPTUPYIOTCS B
LIEHTPaJIbHYIO OOJIbHHILY, OTBETCTBEHHYIO 32 MEPECcaaKy PeLUIHeHTY.

B mecTHyro OONBHMIlY OABEPTIIUIICS OCTAHOBKE CEpALIA MALMEHT, JOHOP, MOCTYIMaeT Mo
MPOLIECTBUU HEU3BECTHOIO MPOMEXKYTKA BPEMEHU C MOMEHTa CMEpPTH, HO MeHee 12 uacos, 10
4yacoB, 8 4acos, 6 yacoB win 4 4acoB. Kak TOJBKO NOHOpP MOCTYNAaeT, TEJIO MOKHO OXJIQIUTh,
94TOOBI 3aMEUIUTh B TE€JIe BPEIHBIC MPOLECCHI, a UMEHHO OOMEH BEIECTB M CBEPTHIBAHUE KPOBHU.
Takoe oxjakaeHHe MOKET ObITh HApPYXKHBIM, NPU KOTOPOM TEJIO MOMELIAIOT B OXJIAXKAAEMYIO
KOMHATY WIH ITOMELIeHHE, HalpuMep, HMEIoLIee TeMreparypy Bosnyxa npumepHo 0°C. JIpyrum
CHOCO0OM OXJIAKIACHUST MOXKET OBITh Pa3MELIeHHE JISNSTHOW YT BOKPYT TeJla WK B OPIOIIHON
TIOJIOCTH, WJI BBEICHUE XOJIOJHON JKUAKOCTH B OPIOLIHYIO TIOJOCTh H/UIIH B TPYAHYIO TOJOCTb.

Ecnmu B mecTHOH OonpHHIE uMeercsi Opurana IJIsl M3bATHS OPraHOB, M3BSITHE MOXKHO
NPOM3BECTH KaK MOKHO CKOpee, € OXJIKISHHEM Hin 0e3.

Bo Bpems M3bATHS TMOYEK BBINOIHSAT OOBIYHBIE MPOLENYPhl M IMOYKH TMOMEINAIT Ha
UHCTPYMEHTAJIbHbII CTOJN, JUOO BMecTe, JMOO KaXAyH NOYKYy N0 oTaenpHocTH. Ha
MHCTPYMEHTAJIBHOM CTOJI€ BBIMOJHSIOT NEPBBIN 3Tal BBEACHUS JIM3-TUIA3MUHOTEHA B apTEpPUH
noyek. JIM3-mia3MUHOTeH OCTaBJSIIOT B KPOBEHOCHBIX COCY/aX MOYKH MPUMEPHO Ha 15 MHUHYT

HUJIn 60J1ee, IMPpUYEM B 3TO BPEMsI MMOYUKY JOMOJHUTECIBHO MOATOTABINBAIOT IyTEM IIPUCOCANHCHU A
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COEIMHUTEIIS K apTEePHUsIM MTOYKHU UJIH K a0OpTe.

IIpumepHo dwepe3 15 MHUHYT, WM Kak MOXHO OBICTpee, MOYKH IEPEeKJIaJbIBAIOT B
KOHTelHepHOe ycTpoiicTBo 60, mokasanHoe Ha ¢ur.4. Coenunurens 63 nodku 61 COETUHSIOT C
COOTBETCTBYIOLIUM coequHuTeneM 34 BBEpXy KOHTeiHepa 62, mpu 5ToM noudka 61 moaserieHa
BHYTPH KOHTelHepa 61, kak mokazaHo Ha ¢ur.4. BeHa mouky OTKpbITa HENOCPEICTBEHHO BHYTPh
KOHTelHepa 61.

Korpa coenunurens 64 Bce ele OTKPHIT, coenuHsaoT mmnpul 75 u npumepro 10 mu TAIT
(anTeriasa) BBOASAT B apTEPUH MOYKH uepe3 coenunutenb 64. Cienyer OTMETHTD, YTO BBEICHUE
JM3-TJIA3MUHOTE€HA MOKET AJIbTEPHATUBHO OBITh BBIMOJIHEHO € MOMOIIBIO IITPHULA, COSTUHEHHOTO
¢ coenuHuteneM 64, nepen seenenueM TAII u BMecTO BBeleHUsI HA HHCTPYMEHTAJIbHOM CTOJIE.
Omnsth ke anbTepHATHBHO, JH3-Tuia3MUHOTeH U TAIl MoryT ObITh BBEIEHBI OTHOBPEMEHHO C
MOMOLIBIO LNINPHLIA Yepe3 COeNUHUTENb 64 UK BBEACHBI OJHOBPEMEHHO HA MHCTPYMEHTAIBHOM
CTOJIE.

Bwmecto anremnasel MOXKHO ucnonb3oBaTh npyroit TAII, Takoil kKak CTPEeNTOKHUHA3A,
YPOKHHA3a, peTeria3a U TeHEKTeIIasa.

3arem TpyOKy 65 mnpucoenuHsoT K coenuHutemo 64. Tpybka 65 ycraHOBIeHa B
CIHpPaJbHOW KOHPUIYpalMM M COEAMHSET BaKyyMHBII Mewmok 66 ¢ coeauHuteneM 64.
BakyymHbIii MeIIOK 66 MOAAEpKUBAETCsI CTOMKON 67 Ha 3aJJaHHOM BBICOTE, HAIIpUMED, Ha 27 cM
BbIIIe KOHTeHHepa 64 (4To cooTBeTcTBYyeT naBieHH0 20 MM prt.cT.). IlonokeHne BaKyyMHOTO
Menika 66 Mo BBICOTE PEryJupyercs BAOJb CTOMKU 67 ¢ MOMOIIbI MOTOpa 68 ¢ 4epBsYHOMU
nepenaveii. CripanbHas KoHGUryparust TpyOKu 65 MO3BOJISET pa3MeCTUTh TPYOKy 65 B HY3KHOM
MOJIOKEHUH 1O BbICOTE. M3HAYaIbHO MELIOK MyCTOM.

Mewok 76 i LUUPKYJIALHUOHHOM KUAKOCTH CONEPKUT LUPKYJSLHUOHHYIO >KUIKOCTD,
COZIEPIKAINYIO 3JIEKTPOJUTHI U THIEPOHKOTUYECKUN areHT, Takoi kak ajapOymuH (Tabnmuma A).
IIMpKyISALHUOHHYIO KUIKOCTh B MEIIKE 76 BBOAST B KOHTEHHEp 02 Kak MOKAa3aHO CTpenkou 77.
Hcnonp3yercst npuMepHO 1 TUTP LHUPKYIISILUOHHON JKUAKOCTH H 00BEM KOHTEHHEepa 62 mpuMepHO
1,3 nutpa, 4TO O3HA4aeT, YTO KOHTEHHep 62 MOYTH MOJHOCTHIO 3AMOJHEH LUPKYJISILUOHHON
KUAKOCTBIO. LIMpKYISLUMOHHYIO KMIKOCTb OKCUT€HHMPYKOT € IOMOILIBIO OKCUIeHaTtopa C
ucrosnb3oBanreM cmecu razoB Oz, CO2 u Nz co ckopocTsio 1 i/mMuH. Oniepanuio BBIIOIHSOT MPU
KOMHATHOH Temneparype. LIupKkyJIsuuoHHast )KUAKOCTh LIUPKYJIUPYET B CUCTEME BMECTE C JIU3-
masmuHoreHoM u TAIL

KonnyecTBo HUPKYJISAIHMOHHON KUAKOCTH MOXKET OBbITh MeHbIIE 1 TUTpa, HO JOJDKHO OBITh
Oonblre, yeM 00BeM TPyOOK M HAcOCOB (3a HCKIIIOUEHHEM KOHTelHepa) u nodek. Kpome toro,

HeoOxonumo, 4uToObl HeOonbLIoN 00beM Haxonmwics B KoHTelHepe. Takoit oObeM Moxer
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coctaBysiTh 10 mut, 20 mu, S0 mut miu 6onee. Takum 0Opa3oM, MOKET UCTIONB30BaThCS OT 150 1o
1000 M1 LUPKYJIALMOHHON KUIAKOCTH.

Hacoc 69 coenuneH ¢ koHTelHepoM 62 ¢ oMoIbo TpyOku 70 U kKayaeT UUPKYJISLHOHHYIO
JKUAKOCTh U3 KOHTelHepa 62 B BakyyMHbIM Mewok 66. Jlatuuk 71 ypoBHs 3amyckaer Hacoc 69
KOI7la YPOBEHb >KUIKOCTH B KOHTEHHepe 62 NOCTHraeT 3ajaHHOro 3HadeHus. Hacoc moxer
NPenCTaBiIsITh  COOOH  MEePUCTANBTUYECKUH  HACOC, HMMEIIUNA  PacXoln  SKHIKOCTH,
COOTBETCTBYIOLIMI 4aCTOTE BpalleHus1 Hacoca. HeT HEOOXOMUMOCTH B PEeryJHMpOBKE HACOCA TIO
TABJICHUIO.

Hacoc 69 mosxeT paboTaTh CO CKOPOCTBIO, HAPUMEP, 75 MJI/MUH B T€YEHHUE OJJHOW MUHYTHI,
IIpU 3TOM 75 MII JKUAKOCTU IEpenaeTcss U3 KOHTelHepa 62 B BaKyyMHBIN Memok 66. Pacxon
HAacoca BBIOMPAIOT B COOTBETCTBHH C JKEJIAEMOH CKOPOCTBIO IMOTOKA 4epe3 IMOYKY, KOTOopas
TOBOPHUT O TOM, YTO CONPOTHUBJIEHHE MOYKH NOCTATOYHO Majo. CkopocTk motoka SO Mi/MHUH Ha
100 T moYKM OOBIMHO CUMUTAETCS AOCTATOYHOU. OOBIMHAS TIOYKA B3POCJIOrO MY)KYHUHBI BECHT
npumepHo 150 r.

Tak kak BakyyMHBIM MEIIOK PACMOJIOKEH Ha BbICOTE MPUMEPHO 27 CM BbILIE KOHTEHHEpa
62, MOTOK UUPKYJALMOHHON >KMIKOCTU MPOXOAUT Yepe3 MOUYKY NPU YKa3aHHOM AaBJeHUU 27 CM
BOJISTHOTO CTOJI0A, 4TO cooTBeTcTBYeT 20 MM PT.CT. EC/iU COnpOoTHUBIIEHNE MOYKH BEJIMKO, TAKOE
nasyieHne 27 CM BOASIHOTO CTOJI0A MOJKET MPUBECTH K CKOPOCTH IOTOKA Yepe3 MOUKY, Halpumep,
7,5 MJI/MMH, 4TO O3HA4aeT, YTO YPOBEHb XKUIKOCTH B KOHTEITHepe 62 BO3BPALIAETCS 10 3HAYEHUs
natynka 71 ypoBHs uepe3 10 mMuH. 3areM Hacoc 69 3amyckaercs maTtdukoM 71 ypoBHS H
npoLenypa NoBTOPSIETCS.

BakyyMHBIif MEIIOK MOKET ObITh MepeMelneH B Oosiee BbICOKOE MOJIOKEHHE C MOMOIIBIO
MoOTOpa 68 ¢ yepBsiuHOU nepenayeil. B BapuanTe BbINOIHEHUs, MOTOP 68 ¢ UepBAYHON Nepeaade
YBEJIMYUBAET BBICOTY BAaKyyMHOro Melka Ha 1 ¢cMm B MuHyTy. Koraa nasneHue yBenuunBaeTcs,
Hanpumep, depe3 10 MuHYT 10 35 CM BOASHOTO CTOJI0A, MOTOK uYepe3 MOYKH YBEIUYUBAETCH,
Hanpumep, 10 15 Mi/MuH. DTO 03Ha4aeT, 4YTo Hacoc 69 BKIIIOUYAaeTCss CHOBa yepe3 S muHyT. Korna
JaBJIEHHE YBEJINYMIIOCh HACTOJIbKO, YTO CKOPOCTb MOTOKA Yepe3 MOYKY COCTaBMia 75 MII/MUH,
Hacoc 69 Oyaer paboTaTh HEMPEPHIBHO. ITO CBUAETEIBCTBYET O TOM, YTO CONMPOTHBIICHUE TOYKU
IOCTaTOYHO HU3KOE. Y BEJIMYEHHE BbICOTHI PACIIONOXKEHHSI BAKYYMHOTO MeInka 66 Ternepb Oyner
OCTaHOBJICHO.

MaxkcumainbpHast BBICOTa PACIIONIOKEHHS BAKYYMHOT'O MEIIIKa MOJKET OBITh, HAIIpUMep, 95 ¢,
9TO COOTBETCTBYeT AaBieHuio 70 MM pT.cT. Ecim sxenmaemast ckopocTs moToka (75 Mi/MHUH s
nouku 150 r) Obula AOCTUrHyTa A0 pa3MelIeHHs BaKyyMHOTO MeIIKAa B CaMOM BEPXHEM

nojioxkeHuu (depe3 70 MUHYT MakCHMyM), NpoOLenypy npepbiBatoT. Ecnm skenaemast ckOpocThb
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NIOTOKA He OblJIa JOCTUTHYTA, ONEPALHIO TPOAOIIKAIOT eme 30 MUHyT rpu naBiaeHuu 70 MM PT.CT.
(95 cm BomHOTO CcTONOA).

J10 maHHOTO MOMEHTA OIepaLys MPOBOAMIACH IPU KOMHATHOH TemnepaTtype ot 18 no 28°C.

Konreiinep 62 numeer pyOaiky 72, HOKpbIBAIOIIYIO OOJBINYIO HUXKHIOK YacTh KOHTEHHEpA.
Tenepp B pyOaruky MOKHO TMOMECTUTH JICISHYI LIYTY Uil OXJAKACHUS KOHTeWHepa 62 10
TemMrepatypsl npuMmepHo 5-18°C, nanpumep, 12-15°C. BakyyMHy10 kamepy OINMycCKaroT 10 25 cM
Y BKJIFOYAKOT HACOC JUIsl LUPKYJBSILUU LUPKYJSIHUOHHON JKMIKOCTH uepe3 nouky. KoHreliHep ¢
pyOamkoif 1 BaKyyMHBIM MEIIKOM MOKET OBITb PAcIOJIOKEH B W3OJSILIHOHHOM Kopryce (He
NIOKA3aH) U BCE YCTPOMCTBO TPAHCTIOPTUPYIOT B TJIABHYIO OOJIbHHILY, OTBEUYAIOIIYIO 33 JUTUTEIbHOE
xpaHeHue. [Iouky MOXKHO XpaHUTb B TAKOM COCTOSIHUU JJIMTEIBbHOE BpeMms, A0 48 4acoB uiau
JOJIbLIE.

B rnaBHOl OonpHHIIE, B KOTOPOH MOXKET OBITh BBINOJHEHA TPAHCIUIAHTALMSA, ITOYKY
oOpabateiBaroT nanee. I[1ouky MOXKHO OCTaBUTH B TOM K€ KOHTeiiHepe 02 WM MepeMEeCTUTh B
apyroii koHTeiHep 82, kak nmoka3aHo Ha ¢ur.5. Konrelinep 82 nmeer coennHuTeNb 84, C KOTOPBIM
coennHeHa nouka. Hacoc 89 kawaer »unkocTh M3 KoHTelHepa 82 mo TpyOke 87 BO BXOIHYIO
apTEepHUIO MOYKH U KUIAKOCTDb BBIXOJAUT U3 KOHTEMHepa 82 1o BeHe, kak onucaHo panee. Hacoc 89
npeacTaBisieT coOOM yIpaBisieMblil JaBIEHUEM HACOC U YAEP)KUBAET AABJIEHHE HA JKEJIaeMOM
ypoBHe, Hampumep, 20-30 mm pt.cTt. Harpesarenwv/oxnaaurens (He NOKa3aH) MOANEPKUBAET
TEMIIEpaTypy Ha jKelaeMOM ypoBHe, Harpumep, 12-32°C, Bo BpeMs nepy3uu U KOHCEPBALUH.
CnuBHOI Memok 85 coenMHeH ¢ IHOM KOHTelHepa 82 ¢ MoMOIIbIo KiarnaHa 86.

Y CTpOoNCTBO COrNIacHO (DUT.S TakKe COMEPKUT MEIIOK 91 1ist SpUTPOLIUTAPHOMN CYCTIEH3HH.
Mewoxk 11t 3pUTPOLIMTAPHON CYCIIEH3UN COEANHEH C LIUPKYJISLIMOHHON CUCTEMOM, coaep Kalen
Tpu Hacoca 92, 93, 94, coenuHeHHblE MNapauieabHO. PUABTP 95 IUTOKUHOB YCTAaHOBJIEH
MOCJIEIOBATEIBHO € HAcOCOM 92, GpuiabTp 96 3HAOTOKCHHOB YCTAHOBJIEH IMOCIIENOBATENLHO C
HacocoM 93 u okcureHatop 97 u punbTp 98 NEHKOLUTOB YCTAHOBIEHBI MOCIEAOBATENBHO C
HacocoM 94. Korpa oTkpbIT kinamaH 99 CyCHneH3uu, paclojIOKEHHBbIH mnociae memka 81 as
SPUTPOLIUTAPHON CYCHEH3UN, SPUTPOLIUTAPHAS CYCIIEH3Usl LIUPKYJIHUPYET C MOMOLIBIO HACOCOB 92,
93, 94 uepe3 coorBercTByOIUE GUIBTPEI 95, 96, 98 u uepe3 okcureHarop 97. Llupkyssimuro
MO>XHO BBINNOJHATE B TedueHHe npuMepHO 30 MUHYT NpH KOMHATHOW Temmneparype. Takum
o0pa3oM »spuTpolHTapHAsl CYCHEeH3UsT NPOXOAWT OOpadOTKy ¢ yHajJeHueM SHIOTOKCHHOB,
LIUTOKWUHOB U JIEMKOUUTOB. KpoMe TOro, sputpouurapHas CyCrneH3usi OKCUT€HUPYETCsI.

Ouenounblii pacTBOp HaxonuTcs B Meike 101 1 coennHeH ¢ KOHTeHHEepOM 82 ¢ MOMOLIBIO
kyanaHa 102. Korna kinanaH OTKPBIT, OLEHOYHBIN paCTBOP CAMOTEKOM IIPOXOIUT B KOHTEMHEp 82,

KOTOPBIH Iepes 5TUM ObUT OIyCTOLIEH Yepe3 CIMB 85 myTeM OTKpbITHA KiarnaHa 86. OueHOouHbIH
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pacTBOp HarpeTr a0 Temmneparypbl npuMepHo 32°C. OueHOYHBbIN pacTBOpP LUPKYJIUPYET depes
MOYKy C TOMOILIBI0 Hacoca 89, mpu 3TOM mouka mnpuHuMaer Ttemmepatypy 32°C. 3arem
SPUTPOLIUTAPHYIO CYCIIEH3UIO BBOAAT B KOHTEUHEP IyTEM OTKPBITHS KianaHa 99 u Apyrux aByx
kianaHoB 103 u 104, kak mokasaHo Ha ¢ur.5. ITocme TOro, kak CycCrmeH3us CaMOTEKOM
NepEeMeCTUIach B KOHTeHep 82, kinanaH 99 3puTpoLUTapHOI CyCIIEH3UHU 3aKPbIBAOT.

Tenepp Hacocel 92, 93, 94 kayarOT UMEHOUIYIOCA B KOHTeHHepe 82 KUIKOCTb 4Yepes
oTkpeIThIe Kiamanbl 104 u 103 u yepe3 ¢punbTpsl 95, 96, 98 u yepe3 oxcureHarop 97. Takum
oOpazoM 00eCneynBalOT OTCYTCTBHE B OLIGHOYHOW JKUAKOCTH KAaKUX-THOO 3HIOTOKCHHOB,
LIUTOKUHOB U JeHKOoUUTOB. Kpome TOro, spuTpouuTel OKCUT€HUPYIOTCA. Tenepp MOYKy MOKHO
OLIEHUTb, HAIIPUMEP, MyTEM U3MEPEHUs IAPAMETPOB KKPOBUY, TAKMX KAK MAPLIUAIBHOE NaBJICHHE
KUCJIOpOJa, MapluanbHOoe naBieHue yriaekuciaoro rasa, HCOs, HacellieHHE KHCIOPOIOM,
reMarjoOMH, TeMaTOKPHT, JIAKTAT, I0Ko3a, pH u npyrue. Kpome Toro, mouky MOXHO OCMOTPETH
Bu3yasnbHO. COINpOTHUBIEHHE MOKHO BBIUMCIUTL IO JAHHBIM Hacoca. MOXXHO NpOBEpUTH
BBIPAOOTKY MOYHM, BKJIOYAsl KOHLEHTPALMIO KPEaTWHUHA, €CIM KPEaTUHUH A00aBlieH B
OLIEHOYHYIO JKUAKOCTh. TakuM 00pa3oM OLIEHUBAIOT MPUTOAHOCTD MOYKHU JJIsI TPAHCIUIAHTALHH.

3ateM copep:kuMoe KOoHTeliHepa 82 OTBOAST B ciauB 85 myTeM OTKpbITHUs KjamaHa 86.
Konceppaunonnyro xugkocts 105 BBOASAT B kOHTeHHep 82 myTeM OTKpbITHUA KiamaHa 106.
KoncepBanmnonHas KUAKOCTb LUPKYJIUPYET ¢ TOMOLIBIO Hacoca 89 npu nasnenuu ot 20 10 30 Mmm
PT.CT. 1 HU3KOM Temniepatype 12-15°C nns yaanenus scex sputpounton. Kpome Toro, cinyqaercs,
YTO IMOYKA YBEJNYMBAET CBOW BEC, U KOHCEPBALIMOHHAS JKUAKOCTb COAEPKUT aNbOYMHUH IS
ynajeHus: u30bITOUYHOM BOJIbI, HAKONUBIIEHCs B mouke. [locne neprona xpanenus 10 7 auew (uiam
JOJIbIIE), TIOYKY TPAHCIUIAHTUPYIOT.

Eme onuH BapuaHT BBIMOJHEHHs MOKa3aH Ha Gur.5a. Anmapar compep:kut yctpoiictso 110
111 IPOMBIBKH SPUTPOLIUTAPHON CYCHIeH3HH (HE MOKa3aHO MOoAPOOHO). OTMBIThIE SPUTPOLIUTHI B
memke 111 moctynaroT B KOHAMUMOHUPYIOIKH KoHTelHep 114 mo TpyOke 112 u yepe3 kianaH
113. Konrelinep 114 umeer konTyp 115 kOHAULMOHMPOBaHUS, COAEPKAILMI NEePBbIN Hacoc 116,
okcurenarop 117, mornorurens 118 muroknHoB, puietp 118 neiikoruTos, nepsblii knanad 120 u
BTOpoil KianaH 121. Kpome Toro, nepsblil coequHUTENb 122 ¢ KJIanaHOM COE€IHMHEH C MEPBBIM
kjanaHoM 120, u BTopoil coequnuTenb 123 ¢ KnanaHoM COeAUHEH CO BTOPBIM KiianaHoMm 121.

Korpna nepseiii 1 BTopoi knanansl 120, 121 OTkpeITHI U KJ1anaHel B COeNUHUTENAX 122, 123
3aKpBITHI, KOHTYp KOHOHIIMOHMPOBaHUS paboTaer ¢ olecrieyeHHeM KOHIUIMOHHPOBAHUS
JKUAKOCTU B KOHTeHHepe 114 myreM LUPKyJIALUUH HaxOAsLIENCss BHYTPU KOHTelHepa 114
KHUIKOCTH C TOMOINbI0 Hacoca 116 uepe3 oxcureHarop 117, ¢umptp 119 nedixouuToB u

nornotutesib 118 HUTOKWMHOB, YTOOBI YAQIUTH JIGWKOLMUTHI U ILUTOKUHBI B JPUTPOLIUTAPHOM
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CYCIIEH3UH, UMeEroLnelcs BHyTpU KoHTenHepa 114. Korma mupkymsinus yke MMena MeCTO B
TedyeHue 1o MeHbineld mepe 30 MuHyT, Harmpumep, 60 MUHYT uiau Oojee, 3pUTPOLMUTAPHAST
CYyCIIEH3Us FTOTOBA.

Cucrema 130 oOpaboTku mokaszaHa cnpaBa Ha ¢ur.5a. Cucrema 0OpaOOTKH CONEPIKUT
KoHTelHep 131 nns oOpaOoTky, MMErOIuil TpeTHil coeauHuTenb 132 ¢ KiamaHoM, KOTOPBIH
MOKeT ObITb COETMHEH C MIEPBbIM CoequHUTENeM 122 ¢ KJIanaHOM, U 4YeTBEPThIi coenuHuTeNb 133
C KJIAMIAaHOM, KOTOPBIH MOKET ObITh COSMHEH CO BTOPBIM coenuHuTesieM 123 ¢ KianaHoM.

Kownreiinep 131 nnst oOpaborku umeer Tpu Memka 134, 135, 136 ¢ 5KMIKOCTBIO, KOTOPBIE
COeMHEHBI ¢ KoHTelHepoM 131 mo TpyOkam, uMerommmMces B kiananax. [IyTeM OTKpBITHS TaKuX
KJIAIaHOB, XUJIKOCTh M3 COOTBETCTBYIOIIETO MEINKAa C JKUAKOCTHEO MOXET OBITh BBUINTA B
KOHTelHep M obpaborku. Memok 137 nisi OTXONOB COEMUHEH C JHOM KOHTEHHepa Jyis
00pabOoTKH ¢ MOMOIIBIO TPYOKU, HMEIoIelcs B Kianane. [lyTeM OTKpBITHS KJanaHa, JKUIKOCTh B
koHTelHepe 131 mMoxkeT ObITh OTBeZIeHa B MeIIOK 137 1Jist OTXOMOB.

3abpannass mouka 140 (moukm) comepxkar coenuHuTeNnb 141 MOYKHM, COCOUHEHHBIA C
OCTaTKOM aopThl Win ¢ aprepuii (aprepusivu) mouku. Coegunurens 141 modku MoxeT OBITH
coeuHeH c coeauHuTeneM 142, umeromumcs B KoHTeiiHepe. Coenunutens 142 koHTeliHepa
COEIMHEH C LMPKYJSLMOHHON CUCTEMOW INOYKH, COAEp Kalled LUPKYISIUUOHHBIM Hacoc 143 u
okcureHatop 144. Hacoc 143 uupkynupyer *KHUAKOCTb B KOHTeHHepe 1ist 00padOTKU U3 HUKHEH
€ro 4aCTU 4epe3 yKa3aHHbIM HACOC U OKCUIEHATOP B YKa3aHHBIM coeauHuTenb 142 U k aprepuu
nouku 140. JKuakocTh, BbIXOASALIAS M3 BEHbI IMOYKH, OCTAETCS BHYTPU KOHTEHHEpa AJis
JaJIbHENIIeH LUPKYJIALNH.

Cucrema KOHIWLIMOHMPOBAHMS COAEPKHUT BTOpONM Hacoc 145, coenuHEHHBbI ¢ AHOM
koHTelHepa 131 mns oOpaboTku, [isi epeKkadku KUAKOCTU B KoHTeiHepe 131 mis obpaboTku
gyepe3 MorIoTHTeNb 146 SHAOTOKUCHOB U GuibTp 147 NeHKOUTOB U OOPaTHO B KOHTEHHEP AJIs
obpaboTku.

JIBe MEOUIIMHCKUX WH(Y3HOHHBIX momIibl 148, 149 umerotcst At nHQY3UH METULITHCKHUX
CPEACTB B MOTOK apTepru MOYKH. MH(Y3HOHHBIE TOMIIBI MOTYT MPEACTABIIATH COOOH MIMPHLIEBbIE
HAacochl. MENWIIMHCKUE CPENCTBa, MOJUIeXKamue HHQY3UH, MOTYT TMPENCTaBiIsATb COOOH Jn3-
wiasmuHored, TAIL, ATII, wuHruOutop TpOMOOUMTOB, MHTHOMTOP TPOMOMHA, HMHTHOUTOD
KOAryJsinuu u apyrue. Meauunnckue nH}py3nonnble mommnsl 148, 149 MoryT ObITh 3aMEHsIEMBIMH,
TaK, 4TO MOKHO PUCOEAUHUTD AOMOIHUTENbHbBIE LITPULEBLIE HACOCHIL.

Harpesarens/oxmagurens 150 ycTaHOBJEH IJisi HArpeBa/OXJIAKIEHUS]  KHUIKOCTH,
BBIXOJSIIEH U3 KOHTeHHepa 11st 00paboTKH.

Cucrema moxet paboTaTh CIEAYIOLUIUM 00pa3oM.
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DPUTPOLIUTAPHYIO CYCIIEH3UIO MTPOMBIBAIOT B cucTeMe 110 mpOMBIBKH COTJIACHO U3BECTHBIM
cniocobam. Koraa npombIBKa 3aKOHUEHA, 3PUTPOLIUTAPHYIO CYCIIEH3UI0 CAMOTEKOM IEPENatoT B
KOHULUOHUPYOLUI KOHTelHep 114 myTem oTkphiThs kiaanana 113.

KuaxocTs B KOHIULMOHUPYIOLEM KOHTeiHepe 114 nupkynupyer ¢ noMombo Hacoca 116
C IOMOIIBIO OTKPBITHS KianaHoB 120 u 121 u pabotsl Hacoca 116, mepekaynBaroIero KHIKOCTh
yepe3 GunbTp 119 neiikonuToB U NOrIOTUTEND 118 IIUTOKMHOB, TEM CAMBIM YIaJIsisi OCTaBIIHECS]
JEUKOUUTHI U IUTOKUHBI.

Tem Bpemenem, mouky 140 3a0uparoT OT JOHOpa W MOMELIAOT B KOHTeHHep 131 mus
00pabOTKH B COEIUHSIOT ¢ coenuHuTeNneM 142 KoHTeitHepa ¢ MOMOIIbI0 coenuHuTeNs 141 mouku.
DTy onepanuo MOKHO MPOBECTH HA YAAIEHUHU OT JIEBOM YaCTH CHCTEMBI, TOKA3aHHOM Ha ¢ur.Sa,
HanpHuMep, B yIaJIEHHON OONbHUIIE.

Konreiinep 131 ns 06padoTku nmeer 00padaThIBAIOIIYIO KUAKOCTb U3 MEIIKOB 134, 135,
136 mo HeoOxonumocTH. MIconbp30BaHHYIO KUIKOCTb OTBOAAT B MELIOK 137 1Jist OTXOAOB MyTeM
OTKPBITHSI CJIMBHOTO KJIANAHA.

BTopoii nupkyasuMOHHBIN HAcOC 145 BKIIOUAIOT U NEPEKAYKHU KUIKOCTU B KOHTEHHEpe
s oOpadorku depe3 ¢uiabTp 147 NEeHKOIUTOB W MOTJIOTUTENb 140 SHIOTOKCHHOB IS
HEIPEPBIBHOIO yAAJIEHUs JIEHKOLUTOB U SHAOTOKCUHOB.

IvpkyasauuOHHBIM HacoC 143 BKIIIOYAIOT IS MEPEKAUYKU JKMIKOCTH U3 KOHTEHHEepa 4epes
okcureHarop 144 u B apTepHIo MOYKU M Jaliee uepe3 BEHY MOYKU OOpaTHO B KOHTEWHep AJIs
00pabOTKM MOYKH, KaK OMMCAHO BBILIE.

Hacocer 148, 149 nns MeOUIIMHCKHMX CPEACTB MOTYT OBbITh MCIOJIB30BAHBI JJISI BBEACHUS
MEAULMHCKUX CPENICTB.

3arem, cucremy 130 0O6paboTku CoequHSIIOT ¢ cucTeMoi 115 KOHAMIMOHUPOBAHUS MyTEM
COEeMHEHMs coequHuTens 122 ¢ knanmaHoM ¢ coeauHuTteneM 132 ¢ KIanaHOM U COEIMHEHUs
coenuHuTens 123 ¢ KIanaHoM ¢ coequHMUTENeM 133 ¢ KilanmaHOM U MyTe€M OTKPBITHs KJIAIlaHOB,
kpome kyanaHa 123. Ilepsreii knanan 120 3akpelBarOT U BTOpOH KyanaH 121 OTKpBIBAIOT, IpH
sTOM Hacoc 116 paboraer u mepekavyuBaeT KUIKOCTh B KOHAMLIMOHUPYIOIIEM KoHTeliHepe 114
yepe3 coequanTend 122, 132 B koHTEHHEp 111 06padoTku. 3aTteM, BTOpo kiamnaH 121 3aKpbIBarOT
U kyanad 123 oTKpeIBaOT, pU 3TOM Hacoc 116 mepekaunBaer oOpabaThIBAIOIIYIO KUIKOCTh B
koHTelHepe 131 mist obpadotku uepes okcurenarop 117, punsrp 119 nefiKOLUTOB U MOTIIOTHTEN
118 UUTOKMHOB.

OO6paboTKy MOXHO BBINOJHITH B COOTBETCTBUH C JIFOOBIM U3 METO/IOB, ONTMCAHHBIX BBIIIE.

Kak nokazano Ha ¢ur.5b, konreitaep 151 nns o6paborku MoxeT ObITh MOTUPHUIIPOBAH IS

O6pa60TKI/I ABYX IMOYECK IO OTACJIBHOCTHU, XOTsA IMOYKU TAKIKE MOIrYT OBITh pa3sME€IICHbI B BUAC



29

Onoka. JIpe moyku uMerOT nBa coemuHutTens 161, 171 modek, COENMHEHHBIX C COENMHUTENSIMH
162, 172 xoHTeliHepa, KOTOpblE COCAMHEHblI C LUPKYJIALUOHHBIMA Hacocamu 163, 173 kak
nokazaHo. Oxcurenarop 164 ycTaHoBJeH B 0OLIeH JUHUU ABYX LUPKYJSILMOHHBIX CHUCTEM Kak
nokazaHo. C NOMOLIBIO TAaKOH CHUCTEMBI, Kakias OTHENbHAasl IOYKa MOXET CHaOKaTbCs
OTZEJIbHBIMU MEIUIMHCKIMHU CPEACTBAMHU C ITOMOIIBIO MEJUIIMHCKIX WH(Y3HOHHBIX oMl 168,

169 u 178, 179 nnst npoBeaeHust pa3auvHbIX 00pabOTOK.

ITpumep 1

IMpouenypa nepen uzbsitrieM mo4Yku: 30 CBUHBSM Jaid aHECTE3MIO U O0ECTEeYMIN y HUX
HOPMOBEHTUJIAILIMIO, TOCJE Yero BEHTUJISTOpP Bblkmoumiau. CephedHas HENOCTATOUYHOCTb U
OCTaHOBKa KPOBOOOpAIIEHUs] MOSIBIIUCH 4epe3 15 muHyT. Uepes nBa yaca mpu KOMHATHOH
TEMIeparype B OPIOIIHYIO W TPYAHYIO IOJIOCTH TOMECTHJIM XOJOAHBIH (HU3MONOTHYECKUI
pacTBOp, MOCIIE Yero B TEYEHHE OHOTO Yaca HUKAKUX AeicTBUi Oonee He MpeanpUHUMAIH.

WzbsaTue nouku: Yepes Tpu vaca rmocie npekpameHnst KpoBOOOpaIeHusl, Ha4aJli OMEePaLui0
10 U3BSITUIO NTOYEK, YTO 3aHUMAET B CpeAHEM 45 MUHYT.

IIpouienypa Ha WHCTPYMEHTAJbHOM croie. Ha MHCTpyMEHTaJIbHOM CTOJIE MOYKH OBLIH
npoMbIThl depe3 apreputo nouek ¢ nomombo COJITPAH (kupkocts ast nepdy3uM IMOUEK,
npomsBoautens bakcrep Xenckea) nocne BBeneHus npumepHo 500 enunun remapuHa B 10 M
munokauHa 0,5-1% paszbasnennoro no 20 mi ¢ ucnons3oBanueM 0,9% (U3NOIOrHYECKOTO
pacTBopa, Ha OJHY IOUKY.

ITpouenypa obpaborku: ITouku ObutM mOmeeHb! HA ABe rpymnmbl rpymmna A 11 cBuHei,
rpymna B 13 cBuneli, rpynna C no omHol mouke OT Kaxzaod u3 6 cBuHed u rpynma D mo
OCTaBILIEHCs] OHOM MOUYKE OT TeX k€ 6 CBUHEN.

I'pynmma A monBepriiach XOJOJHOMY XPAHEHHIO B TEUEHHE 2 4acOB, MOCJIE 4Yero ObLia
IIPOBENICHA TPAHCIIIAaHTALYS.

I'pynna B nonasepriachk XONOAHOMY XPaHEHHUIO B TEYEHHUE 2 4acOB, MOCJE YEro B TEUEHUE
90 MuHYT npoBefeHO BoccTaHoBJeHUe Mpu 37°C ¢ MOMOILIBI0 pacTBOpPa, UMEIOLIEr0 COCTaB B
COOTBETCTBUH C Talmuueil B, U CMEIIaHHOrO C OTMBITBIMH 3PUTPOLUTAMH 1O IOCTHIKEHHS

reMaTOKpHTa MpUMepHO 15, mocie dero Obiia MpoBeneHa TPaHCIIAHTALIUS.

TABJIULIA B

KOMIIOHEHT /n MMOJTb Buramunsl /i MMOITb
Heopraamaeckne coymm L-ackopOunoBas xucnoTa * Na 0,05 0,284
CaCl, * 2H,O 0,263 2,3698 D-0uotuH 0,0001 0,00041
MgSO, (6e3B0HBIIT) 0,09767 0,81144 XommHa Xnopuzg, 0,001 0,00716
KCl 04 5,36543 ®onmueBas KUCI0Ta 0,001 0,00227
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NaHCO; 4,72 56,18606 Muo-HHO3UTONX 0,002 0,0111
NaCl 6,8 116,35269 Huxoruaamuz 0,001 0,00819
Na,HPO, (6e3B0xHBIIT) 0,122 0,8594 D-manToTeHOBas KucnoTa * ¥2Ca 0,001 0,00210
AMBHOKHCIOTBI [IupumgokcHHA TUAPOXIIOPH 0,001 0,00486
L-anmannse 0,025 0,2806 Pubophnasus 0,0001 0,000266
L-aprusus « HCI 0,126 0,72329 Tuamuu » HCL 0,001 0,00296
L-acmaparus * H,0 0,05 0,37845 Buramun B12 0,00136 0,00136
L-acnaparneoBas KHCIOTa 0,03 0,22539 HApyroe
L-uuctens * HCL » H,0 0,1 0,00186 ACHO3HH 0,01 0,03742
L-gucTus * 2HCL 0,0313 0,0999 Uurugus 0,01 0,04112
L-royTamMuHOBas KHCIOTA 0,075 0,50975 2’ -1e30KCHANCHO3HH 0,01 0,0698
L-royramus 0,292 2,00 2’ -mesoxcumuraaus * HCL 0,011 0,04841
T vus 0,05 0,66607 2’ -A€30KCUTYAHO3HH 0,01 0,03742
L-ructugus « HCL » H,0 0,042 0,200 I'yano3ur 0,11 0,03531
L-m3oneiiua 0,052 0,396 IIupoBuHOTpagHAS KACIIOTA 0,11 1,249
L-nefiuua 0,052 0,396 TuokTOBas KUCIOTA 0,0002 0,00097
L-mu3us * HCL 0,0725 0,397 Tumugas 0,01 0,04111
L-MeTHOHHH 0,015 0,101 Vpuous 0,01 0,04095
L-¢permnananns 0,032 0,194 T'opMoHBI
L-mponue 0,04 0,34743 T3 0,000000001953 0,000000030
L-cepun 0,025 0,0002356 T4 0,00000000233 0,000000030
L-1pcorna 0,048 0,403 Kopruson 0,000006 0,0000166
L-tpunrohar 0,01 0,0490 HnucynuH HOBOpanmux Sen
L-tupo3us * 2Na * 2H,0 0,0519 0,199 MunupuH 0,00000001 0,000000009
L-samun 0,046 0,393 JleKapCTBEeHHBIE CPEACTBA

Bepanammn 0,005

Tuenam 0,050

T'emapun 500 ex

I'pynnma C Oputa obpabotaHa myTeM THIOTepMUYECKOW mepdy3un B TedeHHe 4 4acoB
HETOCPEACTBEHHO I0OCIE H3BSATHUS TOYKH C TOMOIIBI YCTPOHCTBA AJISI NEPEHOCKU IIOYeK
Jlatibmopt u pactBopa mns nepdysum mnodek (PIIII) B COOTBETCTBHUH € HHCTPYKLUSIMH
npomsBoautensi (npousBoautenb Opran Pexoepu Cucremc), mocie dero Obuia NMpOBEAEHA
TPAHCILTAHTALIUS.

I'pymma D comepskUT MOYKM OT TeX ke NOHOpoB, uto u rpymmna C, Ho Obuta oOpaboTtana
IyTeM XOJIOAHOIO XpaHEHUsI B TEYeHHE 2 4acOoB, MOCIIE Yero Oblia MPOBeIeHa TPAHCIIIAHTALIUS.

@Our.6 WUTIOCTPUPYET U3MEHEHHE apTepUaIbHOTO KPOBOTOKA (MJI/MUH) mocie penepdy3uu
U [IpU HaOJIFOAeHUH B TedeHue 90 MUHYT MOC/Ie TPAHCIUIAHTALIUH.

dur.7 WUIIOCTPUPYET CpenHee ModYeoTAejeHne B MI/MUH dYepe3 90 MHH mocie
Tpancruiantaimu. C ucnonb3oBanueM U-kpurepust MaHHa-YUTHH, TOTOK OBLT Jiydine B
nporenmei BocctaHoBieHue rpynmne B mpu nepdysun (p<0,05) (pur. 6) u B mpomenmei
BOCCTaHOBJICHUE rpynne B Takke Obu10 nydine moueotaenenue (p<0,05) yepe3 90 MuHyT moce

TpaHcruanTammu (Qur. 7).
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ITpumep 2

6 CBUHBSIM i AHECTE3UI0 M O0eCHevuwsId y HUX HOPMOBEHTHJIALMIO, IOCJE HYero
BEHTWJIATOP BbIKMOUMIU. CepaedHas HeAOCTATOYHOCTh NOsiBUIACh uepes3 15 munyt. Uepes nBa
yaca NMpU KOMHATHOW TeMmepaTrype B OpIOIIHYIO M TPYIHYIO MOJIOCTH MOMECTHIIM XOJIOHBIH
KOHCEPBALMOHHBIN pacTBOp ((PU3NOTIOTHUECKUI PACTBOP).

U3baTue nouek Havamu yepes 4 yaca 1ocjie CMepTH.

[Touku OBUTH TPOMBITHI HA WHCTPYMEHTAIBHOM CTOJIE C MOMOINBIO XOJOJHOIO PacTBOpa
Punrepa mnocne BBemeHusi nmpumepHo 500 enunun remapuHa B 10 mn nmpokamHa 0,5-1%
pazbasnennoro 10 20 mi ¢ ucnoib3oanueM 0,9% (Gpu3noIOrHIecKoro pacTBopa, Ha OJHY IOUKY,
yepes apTepuro MOUKHU.

[Toukn COenMHUIM C €X-VIVO Mep(y3MOHHBIM YCTPONCTBOM, aHAJIOTUYHBIM MOKa3aHHOMY
Ha ¢ur.3. Yepe3 aprepuro mouku Beenu 0,4 mr TAII (ambremnaza) u 150 enwHMIl anmupasbl
(mypuHepruueckoe jekapcrBeHHoe cpencrso CD39/CD73, mpousBomutens Curma AnbIpHx).
Cocras pacTtBopa noka3aH B Tadmuie C.

PactBop Obu1 mepdy3uposan B reuerne 30 munyT npu temneparype 15°C u nasnenun 20
MM pT.CT. Oe3 okcureHauuu. Temmeparypy mobeicuin 1o 32°C, naBieHue 1o 30 MM PT.CT., U
nepdy3u0 MPONOJDKIUIN eme B TedeHne 90 MHMHYT Ha STame BOCCTAHOBJICHHUS. 3aTeM ObuH
BBE/IEHBI OTMBITBIE SPUTPOLIUTHI C YAAIEHHBIMU JIEHKOLIUTAMH U NIepPy3UI0 MIPOAOIKIIH €Ile B
TeueHrue 90 MUHYT BO BPEMsl OLICHKU.

3atem Obu1a MpoBeneHa TPAHCIUIAHTALUS TOYKH.

@dur.8§ WUIFOCTPUPYET MOYEHUHbIH KPOBOTOK mocye pernepdy3uun u yepes 90 HMHYT.
MukpouupKynauus B MOYKAaX HE OYUCTHJIACH TOJHOCTBIO U Ha TMOBEPXHOCTH IMOYEK BHJIHBI
neppy3roHHble  AedexkTel. DPHOPHUHONUTHYECKHE JICKAPCTBEHHBIE CPENCTBA, a TaKXKe
NypHHEPTrUYeCKUe JieKapcTBeHHble cpeactsa (amupaza CD39/CD73) nobaBieHHblE B €X-ViVO

CUCTEMY, BHAUYUTEIIbHO HE YJIYUIIHIIN COCYAHUCTOE COMMPOTUBJIEHUE U ITIOTOK.

TABJIHIIA C

KOMIIOHEHT r/a MMO.JIb r/a MMO.1b
Heopraamieckne coym Butamuasl

CaCl, » 2H,0 0,6732 4,95 XomnmHA XIIOPHL 0,001 0,00716
I'mroxoHaT MarHus (OC3BOIHBIM) 1,13 5,00 ®omieBas KuCiIoTa 0,001 0,00227
®ocdar kanma (0THO3AMCIICHHBIIT) 0,68 5,00 Muo-uHO3uTON 0,002 0,0111
NaHCO; 4,15 49,40 Huxotnaamug 0,001 0,00819
I'moxoHaT HATPHA 21,80 100,00 D-marToTeHOBaA KucnoTa * ¥2Ca | 0,001 0,00210
AMIHOKHC/I0TBI [IupumorCcuHA TUAPOXITIOPH, 0,001 0,00486
L-roytamus 0,292 2,00 Pubodnasur 0,0001 0,000266
L-apruaus » HCL 0,105 0,603 Tuamun « HCL 0,001 0,00296
L-muctur « 2HCI 0,0313 0,0999 Apyroe
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L-ructugus » HCIL » H,0 0,042 0,200 AneHuH 0,68 5,00
L-u3oneiiua 0,052 0,396 JlekcTposa 1,00 5,55
L-neiinua 0,052 0,396 D-pubo3a 0,75 5,00
L-ma3un » HCL 0,0725 0,397 AnsOyMuH 72
L-meTnoHUH 0,015 0,101 MuHupus 0,00000001
L-permmananus 0,032 0,194 Bepamamun 0,005
L-npomus 0,04115 0,100 Tuenam 0,050
L-1peornn 0,048 0,403 T'enapur 500 ex
L-tpunrodar 0,01 0,0490 Armmpasa 150 ex
L-tupo3un * 2Na * 2H,0 0,0519 0,199 AnsTemaza 0,4 mr
L-BammH 0,046 0,393 Topmonst
T3 0,000000001953 | 0,000000030
T4 0,00000000233 [ 0,000000030
CreprbHag BOIA Kopruson 0,000006 0,0000166
HHcy e HOBOpannx Sen
IIporecrepor 0,00315 0,001002
3cTporeH 0,00001 0,00004
ITpumep 3

B ppyrom skcnepumenTte ObLT MOBTOPEH MPOTOKOJ MpuMepa 2, HO He Oblia BBeICHA
anmpasza. Bmecto 3toro B nepy3uoHHBINH pacTBOp OblI no0aBieH nuaokauH. Mues cocrosmna B
NOUCKE CTAaOMIIM3UPYIOLEr0 AECHCTBUS BO BpeMsl 3Tala BOCCTAHOBJICHHUS, B Ppe3yJIbTaTe
noka3aHHOro 3(dexra OT BO3ASHCTBHS JTHIOKanHA Ha HATpHii-KaueBbIii Hacoc. CocTas pacTBopa

nokasad B Tabnune D.

TABJULA D

KOMIIOHEHT r/a MMO.1b r/n MMO.Th

Heopraan4ieckne com Buramuabl

CaCl, » 2H,0 0,6732 4,95 XomnmuHA XIOpH, 0,001 0,00716

I'moxoHaT MarHus (OS3BOXHBIM) 1,13 5,00 ®DomeBas KuCiIoTa 0,001 0,00227

®ocdar kanma (0THO3AMEIICHHBII) 0,68 5,00 Muo-uHO3uTON 0,002 0,0111

NaHCO; 4,15 49,40 Hukornaamug 0,001 0,00819

I'moxoHAT HATPHA 21,80 100,00 D-manToTeHOBasA KucnoTa * ¥2Ca | 0,001 0,00210

AMAHOKHCJI0TBI IupumorCcHHA THAPOXIOPH, 0,001 0,00486

L-royTamus 0,292 2,00 Pubodnasua 0,0001 0,000266

L-apruaus * HCL 0,105 0,603 Tuamun « HCL 0,001 0,00296

L-muctus » 2HCL 0,0313 0,0999 HApyroe

L-ructugus * HCL » H,0 0,042 0,200 AncHuH 0,68 5,00

L-m3oneiiua 0,052 0,396 JlekcTposa 1,00 5,55

L-netinua 0,052 0,396 D-pubo3a 0,75 5,00

L-mu3un « HCL 0,0725 0,397 Ans0yMuH 72

L-meTtnonuH 0,015 0,101 Musuprs 0,00000001

L-permnananna 0,032 0,194 Bepamammn 0,005

L-oponue 0,04115 0,100 Tuenam 0,050

L-tpeornn 0,048 0,403 I'enapun 500 ex

L-tpunrodan 0,01 0,0490 Jlupoxanue 0,060 0,256

L-tuposun * 2Na * 2H,0 0,0519 0,199 T'opmonsI

L-pamue 0,046 0,393 T3 0,000000001953 | 0,000000030
T4 0,00000000233 [ 0,000000030
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Koprtuson 0,000006 0,0000166
CrepuisHas Boma WHCy H HOBOpAIHX Sen

IIporecTepor 0,00315 0,001002

OCTpOreH 0,00001 0,00004

@ur.9 munocTpupyeT NoTok 6e3 U3MEeHeHNH B TedeHue nepBbix 90 MUHYT, IpUYeM OOBIYHO
HOTOK yMeHblnaercs. Kpome Toro, n3MeHeHue Beca ObLIIO MUHMAJbHBIM MEXIY Pa3IMYHbIMU
STallaMyd BOCCTAHOBJIEHHsI, HECMOTPsi Ha TOT (DaKT, YTO OCMOJSIPHOCTh cocTaBmia 330
MIJUTHOCMOJIEH M YpPOBEHb KaJlsl COCTaBMJ MPUMEPHO S5 MMoJw/i. B mpumepe 2 modku

3HaYUTENIbHO Oojiee mpubOaBUIM B Bece OT Havajma nepdy3ud U A0 KoHoa udepe3 90 MuH

peniepdy3un.

ITpumep 4

7 CBUHBSIM JaJId AHECTE3WI0 M OOECHeYWId Yy HUX HOPMOBEHTHJIILMIO, MOCJTE Yero
BEHTWISATOP BBIKJIFOUMIK. CepaeuHasl HeIOCTaTOYHOCTh MOsIBUJIach uepe3 15 munyt. Yepes nsa
Yyaca MpU KOMHATHOH TeMmIepaType B OpIOLIHYIO M TPYAHYIO IMOJIOCTH NMOMECTHIIM XOJOMHBIH
(U3HONIOTHUECKU PacTBOP.

UzbsaTre 00enx movek OT KXol CBUHBH Havau Yepes 4 Jaca mociie CMepTH.

IToukn OBUTH TPOMBITEI HA WHCTPYMEHTAJIBHOM CTOJIE C MOMOINBIO XOJIOJHOIO pacTBOpa
Punrepa nocne BBemeHusi npumepHo 500 enunun remapuHa B 10 mn nmpoxaumna 0,5-1%
pazbasnernoro 10 20 mi ¢ ucnonszoBanueM 0,9% uznonornyeckoro pacTBopa, Ha OJHY MOUKY,

Yyepe3 apTepuro MOYKH Kak onmucaHo B mpumepe 2. Cocra pacTBopa nokasaH B Tabmuiie E.

TABJIULIA E

KOMIIOHEHT r/a MMO.JIb r/a MMO.J1b
Heopraaaieckne coym Burammnasl

CaCl, » 2H,0 0,6732 4,95 XomnmHA XIIOPHL 0,001 0,00716
I'moxoHAT MarHus (OS3BOIHBIM) 1,13 5,00 DomieBas KACIoTa 0,001 0,00227
®ocdar kanusa (0THO3AMCIICHHBIIT) 0,68 5,00 Muo-rHO3uTON 0,002 0,0111
NaHCO; 4,15 49,40 HuxkotnEamMET 0,001 0,00819
I'moxoHAT HATPIA 21,80 100,00 D-marToTeHOBAA KucnoTa * ¥2Ca | 0,001 0,00210
AMAHOKHC/I0TBI [IupumorCHHA THAPOXIIOPH, 0,001 0,00486
L-royTamus 0,292 2,00 Pubodnasur 0,0001 0,000266
L-apruaus * HCL 0,105 0,603 Tuamun « HCL 0,001 0,00296
L-nuctus * 2HCL 0,0313 0,0999 HApyroe

L-ructugus * HCL » H,0 0,042 0,200 AncHuH 0,68 5,00
L-m3oneiiiua 0,052 0,396 JlekcTpo3a 1,00 5,55
L-netinua 0,052 0,396 D-pubo3a 0,75 5,00
L-mu3un « HCL 0,0725 0,397 Ans0ymMuH 72

L-meTtnorusn 0,015 0,101 Musupus 0,00000001
L-permnananna 0,032 0,194 Bepamammn 0,005

L-oponua 0,04115 0,100 Tuenam 0,050

L-tpeonnn 0,048 0,403 T'emapun 500 ex
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L-tpunrroan 0,01 0,0490 Topmonnr

L-tupo3us * 2Na * 2H,0 0,0519 0,199 T3 0,000000001953 | 0,000000030

L-pammu 0,046 0,393 T4 0,00000000233 | 0,000000030
Kopruson 0,000006 0,0000166
WHCcymE HOBOpANHg Sen

CrepuitsHas BOma [Iporecteponr 0,00315 0,001002
Octporen 0,00001 0,00004

ITouku ObuM Tepdy3upoBaHbl €x-vivo B TeueHue 30 MuHyT npu temmeparype 15°C u
naieHnn 20 MM pT.cT. 3areM nepdy3HMOHHBIA pPacTBOP ObUT OKCUT€HHUPOBAH CHavaja C
UCTIOIB30BaHueM ra3oBoii cmecu 02 (20%), CO» (5,6%) and N (74,4%). Uepes oquH yac pacTBOp
ObLT 3aMEHEH Ha HOBBIH pacTBOp, IMEIOLIUIT cocTaB coryacHo Tabnuie E, TeMneparypy nmomHsm
1o 32°C u naBieHue ycraHoByieHO 30 MM pT.cT. 3aTeM ObUTH BBEIEHBI OTMBITBIE SPUTPOLIUTHI C
yIaJEHHBIMU JIEHKOIIUTAMH U JOCTHTHYT reMaToKpuT nmpumepHo 10-15, mocne gero nepdysuro
NPONOJDKIIIN emle B TedeHne 5 yacoB. OpmHy mouky 3a0panu u3 nepy3nOHHOH CHUCTEMBI,
nepecaaryii (n=7) B CBUHBIO PEIHMIUEHTa W HAOONAIN B TeueHue nepuona ot 90 MuHyT 10 8
gacoB. OcTayibHbBIE TIOYKH B €X-vivo nepdy3noHHOH cucteme Obun mepdysuposansl eme 90
MUHYT JJIs1 CDAaBHEHMSL.

@ur.10 UIFOCTPUPYET apTEPUANIBHBIN KPOBOTOK MOYKH IOCJE TpaHCIUIaHTauuu. [louku
poAoKaiu (QYHKLIIMOHUPOBATH, BRIpAOAThIBATE MOUY, B TeUEHUE DOJIee 4eM AeCSTH 4acoB (n=3).
Tonbko 32 HECKOJBPKUMU >KUBOTHBIMH HAONIOAEHNUE JIMIOCH A0 AECATH YacOB, YTO OOBSCHSET
YBEJIMYEeHHBIH pa3Opoc moTokoB. [10 3aBepLIeHNN UCIIBITAHNS, CBUHBH BCE €11e HAXOWINCh MO/

aHEeCTE3UeH.

IIpumep 5

B npyrom ucneitannu, 00paboTKa MPOBOANIACH B COOTBETCTBHHU C TEM K€E POTOKOJIOM, YTO
u npumep 4 (n=5), HO nepdy3us ex-vivo mporosrkanack B TeueHue 11 gacoB BMecTo 6 4acos.
Ckopoctb notoka cocraBuia 104 mi/mun npu penepdysun u 109 mn/mun uepes 14,5 yacos nocie
peniepdysun. Takum oOpa3om, naxe yBEJHUYEHHE MPOAODKUTEIBHOCTH Mep(y3uH MOXKET
NPUBECTH K 3HAYUTEIBHOH CKOPOCTH IIOTOKA, YTO OOECneunBaeT 3amac BPEMEHW IS

TPAHCTIOPTHUPOBKU MOYECK U OKHUJAHUSA HpI/I6bITI/I$I PELUUITUCHTOB.

TABJIULIA F

KOMIIOHEHT r/a MMO.JIb r/a MMOJIb
Heopraamieckne coym Butamuabl

CaCl, * 2H,O 0,6732 4,95 XonmHA XIOPHL 0,001 0,00716
I'moxonaT Marums (OC3BOIHBII) 1,13 5,00 ®omieBas KUCI0Ta 0,001 0,00227
®ocdar kanmsa (0THO3AMEIICHHBII) 0,68 5,00 Muo-uHO3uT0I 0,002 0,0111
NaHCO; 4,15 49,40 Huxornaamug 0,001 0,00819
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I'moxoraT HATPHIA 21,80 100,00 D-marToTeHOBaA KucnoTa * ¥2Ca | 0,001 0,00210
AMHHOKHC/I0TBI [IupumokCuHa TUAPOXITIOPH, 0,001 0,00486
L-royTamus 0,292 2,00 Pubodpnasur 0,0001 0,000266
L-aprusus * HCL 0,105 0,603 Tuamun « HCL 0,001 0,00296
L-tmctus « 2HCI 0,0313 0,0999 HApyroe
L-ructagus * HCIL » H,0 0,042 0,200 AneHuH 0,68 5,00
L-u3oneiiua 0,052 0,396 JexcTposa 1,00 5,55
L-netinua 0,052 0,396 D-pubo3a 0,75 5,00
L-mu3us « HCL 0,0725 0,397 Ans0yMuH 80
L-meTtnoruH 0,015 0,101 Munrnprs 0,00000001
L-¢ermnananna 0,032 0,194 Bepanmamun 0,005
L-oponua 0,04115 0,100 TueHam 0,050
L-tpeonnu 0,048 0,403 T'enapus 500 ex
L-tpunrodhar 0,01 0,0490 T'opmonbI
L-tupo3us * 2Na * 2H,0 0,0519 0,199 T3 0,000000001953 | 0,000000030
L-pamH 0,046 0,393 T4 0,00000000233 | 0,000000030
Koprmson 0,000006 0,0000166
HHucy e HOBOpannx Sen
IIporectepor 0,00315 0,001002
CrepmibHad BOgA cTporeH 0,00001 0,00004
IIpumep 6

B npyrom skcmepumeHnTta 7 cBUHEH OBLIM yMEPIUBIEHBI B COOTBETCTBUU C TEM K€
IPOTOKOJIOM, 4TO U B mpuMepe 4. Bpemst terunoit umnemun (BTH) cocraBumo ot 4 no 6 yacos.

W3bsaTne o0enx movek OT KaxIol CBUHBH HavaIu Yepes 4 yaca mocjie CMEpTH.

Ilepdysuro ex-vivo Hauanu npu 15°C. B Teuenue nepBoro yaca ObUIO UCTIONB30BAHO 72 T
anpOymuHa Ha JuTp (pacTBOp B COOTBeTCTBUU ¢ Tabmuued E) u naBneHue Bo Bpems nepdys3un
coctaBuiio 20 mm pr.cT. OxcureHanuio Havanu yepes 30 munyT. Yepes 1 yac pacTBop CIUIHN U
ObLJI UCIOJB30BaH HOBBbIM pacTBop ¢ 80 r anbOymuHa Ha JUTpP (PacTBOP B COOTBETCTBUHU C
tabmuneii F) B TedeHne 2 yacoB mocie moBbiieHus: Temmneparypsl 1o 32°C, nasnenus 10 30 Mm
PT.CT. ¥ TOOABIIEHUS SPUTPOIIUTOB.

@ur.11 nimocTpupyer apTepUaibHblil KPOBOTOK MOYKH ITOCJE TPAaHCIUIaHTauuu. Bee ceMb
MOYEK MOKA3aJIM XOPOIITYI0 CKOPOCTh MOTOKA B TeueHue 4 yacos (118,7 + 15,0 mu/muH) u 8 acos
(85,0 = 10,5 my/MHH) mocne TPAaHCIUIAHTALMH TMOYEK U MOIAEPIKUBAIN BBIPAOOTKY MOYH.
HcnbiTanus 3aBeplinyiuch depe3 8 4acoB Ha CBUHBSAX, KOTOpbIE BCE €lle HAXOAWJIUCH IOA
aHecTe3ueil. XOTsl CKOPOCTb MOTOKA M YXYALIAJIACh B TEUCHHE BPEMEHN HAOIIOIEHUs], TOYKHU T10-
NpPeXHEMY HMENIH XOPOLIYKD CKOPOCTh IMOTOKAa B KOHIE HaOmonerus. M3 sTudecknx

cooOpakeHHi CBUHBH pa30y>KeHbI HE OBLIH.

TABJIINILA G

KOMIIOHEHT r/a MMO.JIb r/a MMOJ1b
Heopraamaeckne coym Buramunasl

CaCl, * 2H,O 0,6732 4,95 XouHA XIOPHL, 0,001 0,00716
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I'moxoraT MarHms (OC3BOIHBII) 1,13 5,00 ®omieBas KUCI0Ta 0,001 0,00227

®ocdar kanma (0THO3AMEIICHHBII) 0,68 5,00 Muo-uHo3uTONT 0,002 0,0111

NaHCO; 4,15 49,40 Huxornaamug 0,001 0,00819

I'moxonaT HATPHIA 21,80 100,00 D-manToTeHOBaA KucnoTa * 2Ca | 0,001 0,00210

AMHBHOKHCIOTBI [TupHAOKCHHEA FEAPOXIOPHL, 0,001 0,00486

L-riyramus 0,292 2,00 Pubodrasusa 0,0001 0,000266

L-aprusus « HCL 0,105 0,603 Tuamus « HCL 0,001 0,00296

L-ucrun » 2HCIL 0,0313 0,0999 Hpyroe

L-ructagus « HCL » H,0 0,042 0,200 AneHuH 0,68 5,00

L-m3oneiiua 0,052 0,396 JlekcTposa 1,00 5,55

L-neiinua 0,052 0,396 D-puto3a 0,75 5,00

L-mu3un « HCL 0,0725 0,397 Ans0yMuH 57

L-meTtnoruH 0,015 0,101 Munrnpra 0,00000001

L-permnananna 0,032 0,194 Bepamamun 0,005

L-oponua 0,04115 0,100 Tueram 0,050

L-tpeonns 0,048 0,403 I'enmapus 500 ex

L-tpunrroan 0,01 0,0490 Topmonsr

L-tupo3us * 2Na * 2H,0 0,0519 0,199 T3 0,000000001953 | 0,000000030

L-paymH 0,046 0,393 T4 0,00000000233 | 0,000000030
Koprmson 0,000006 0,0000166
HHcy e HOBOpamHx Sen

CrepmibHad BOIA IIporectepon 0,00315 0,001002
3cTporeH 0,00001 0,00004

IIpumep 7

B npyrom skcmepuMmeHTe 4 CBUHBM OBUIM yMEpPIIBIEHbI B COOTBETCTBHUH C TEM K€
IPOTOKOJIOM, YTO H B puMepe 4. MecTHOe OXJaxk/IeHHe ¢ MOMOIIBIO JIb/la B OPIOIIHOM MOJIOCTH
ObLIO MpOBeneHo uepe3 2 yaca, B pe3yJbTaTe 4ero Temreparypa tena nsmenuiace ¢ 37°C no
npumepHo 20°C, o cpaBHeHHUIO ¢ 25-29°C ¢ UCTIONBb30BaHUEM JKUAKOCTH B KAYECTBE OXJIAUTENIS.

ITouku nu3Bnexnu, npu 3tom BTH cocrasuio ot 4 1o S yacos.

[Touku OBUTH TPOMBITHI PACTBOPOM, UMEIOLIMM COCTaB, YKa3aHHbIA B Tabmuue G ¢ 57 T
aNbOyMHHA Ha JIUTP B KayeCTBE TUIMEPOHKOTHYECKOro areHta. [Ioyku ObUIM TPOMBITHI B
yCTPOHCTBE eX-vivo ¢ aaByieHreM OT 20 10 70 MM PT.CT., C YBEITMUEHUEM JABJICHHUS HA 5 MM PT.CT.
Kaxknple S MUHYT, U nipu Temneparype 18°C moka mouku He cTaHyT OenbiMu. JJIsi mONMy4eHUs
XOpOoIIOo nepdy3upyeMbIX MOYEK B cpenHeM TpedyeTcst OT 2 10 3 TUTPOB pacTBopa u A0 SO MUHYT
BPEMEHU.

IIpu ucronb30BaHUM TaKOTO XK€ pacTBOpa, Temmeparypy ymeHpmmiau 10 12°C u nouku
nepdysupoBanu B TeueHue 1 yaca mpu maeieHuu 20 MM pr.cT. PacTBOp 3aTeM 3aMeHMIIU Ha
pactBop, coxepxamuii 80 r anpOyMHHa Ha JUTP, KaK MOKa3aHo B Tabmuue F, mpu temmneparype
28°C u paBneHun 30 MM pr.cT. Bbutn n00aBiEHBI 3PUTPOLUTHI AJIST TMOJNYYEHUS B HTOTE
rematokpura nmpumMepHo 10-15. Itum pactBopoM nouku nepdy3upoBaiu mpuMepHo 2 yaca. 3aTem
temneparypy nossiciiiu 10 32°C u nouku nepdy3upoBaiH €lie OJUH AOMOJHUTEIbHBIM Yac,

IpeX/Ie YeM OIMyCTOLINTh CUCTEMY U BHOBb JOOABUTh PACTBOP, copepskaiuii 57 r anp0yMHuHa Ha
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JUTP, UCTIONB30BaBIINICS BHavdane. C 3TuM pacTBopoM mnepy3uro npoaoLkuian 30 MUHYT MpH
15°C n naBnenuu 20 MM PT.CT. IpeX/€ YeM TPAHCILIAHTUPOBATD.

®ur.12 nnmrocTpupyeT apTepuaibHblii KPOBOTOK MOYKHU MOCJIE TPAaHCIUIAaHTauuu. Beicokue
CKOPOCTH MOTOKA NOcIe penepdy3un MOTyT ObITh JOCTHUTHYTHI ITOCJIE TIATEIBHOTO IPOMBIBAHHS
MOYEK MOCe UX U3bATUSA. MOYeOoTAeNeHne MOXKET MOAAEPKUBAThCS B PELIUIMEHTAX B TEUCHHUE
IUTUTENIEHOTO BPEMEHH, HO YMEHBLIAETCSI MO UCTEYSHUH JJIUTENbHOTO BpeMEHHU HAOJFOACHUS, YTO
TOBOPUT O TOM, YTO MPOMBIBAaHHE OOBEMOM B HECKOJIBKO JIUTPOB MOKET HETATUBHO MOBJIHUATDH HA
KOHEYHBIH Pe3yJIbTaT 10 NMPUYMHE aKTUBALMK 3HIoTenus. B urore, yepes 4 yvaca (145,7 £ 293
wiI/MUH) B 4epe3 8 wacoB (96,73 £+ 12,8 mu/mMuH) moTOK OBLT JIydlle, 4eM MpPH MECTHOM
OXJIAXK/IEHUH XOJIOJHBIM KOHCEPBAIIMOHHBIM PAaCTBOPOM, MOMEILICHHBIM B OPIOIIHON U TPYyAHOM
MOJIOCTAX, KaK B MpeAplayLiux npumepax 1-5, rae mocruranach Temnepartypa 25-29°C. Ilo
STHYECKUM COOOpaKEHUsIM, MO 3aBEPLISHUM HCIBITAHUS, CBHHBU BCE €€ HAXOIMIUCH IMOJ

aHeCcTe3Uen.

ITpumep 8

B npyrom skcmepumente, 8 CBUHEH ObUIM yMEpPBIJICHBI B COOTBETCTBUU C TEM XK€
IPOTOKOJIOM, YTO U B IPUMeEpe 4, OTHAKO He ObUIO MPOBEAEHO MECTHOTO OXJIAKIEHHS.

N3bsaTue novek ObUT IpoU3BEEH uepes 4 yaca rocie CMepPTH, MOYKH ObLTH nepdy3upoBaHb
Ha UHCTPYMEHTAJIbHOM CTOJIE ¢ ucnonb3oBaHueM oT 200 no 500 mi JIeKapCTBEHHOIO CPEACTBa
nepdanexc. Bce MOYKM MOKa3amM IUIOXYH WM YMEPEHHO IUIOXYK0 Nepy3ur0 M IUIOX0e
OUUIIECHHUE.

3areM TOYKH HEMENJICHHO TPAHCIUIAHTUPOBAIU HEe(PPIKTOMUZHPOBAHHBIM CBHHbSIM.
Cpennsisi ckopocTh MOTOKA nipu penepdysun cocrasuna 14,15 m/mun u uepes 90 munyt 36,8
wI/MUH. Bce MOuYkM BBITJISIIENM MMOCHHEBUIMMU/4epHBIME uepe3 90 MHUHYT, BbIpabOTKa MOYH
OTCYTCTBOBaJIa B MTOre. JIaHHBIA 3KCIIEPUMEHT ObLI KOHTPOJIbHBIM, MOKA3bIBAKOLIMM, 4TO Oe3
KaKoOH-mr00 mpouenypbl OXJKASHUS W IPyroil oOpabOTKH, HampuUMep, COTJIACHO BapHAHTaM
BBINTOJIHEHHUsT HacTosimero wu3oOperennss, BTU, paBHoe 4 wyacaMm, NPHUBOAUT K IUIOXOMY

MPUKUBAHUIO TPAHCIUIAHTATA B COOTBECTCTBUU C MPEABIAYLIIUM OIIBITOM.

ITpumep 9

B npyrom skcnepumenTe ObUTH yMepIIBIIEHBI O CBUHEH COTJIACHO OMMCAHHOMY MPOTOKOITY.
MecTHOe OxJlakIeHHE C TIOMOIIBIO JIJSTHOM IIYTH B OPIOIIHON MOJIOCTH OBLIO MPOBEIEHO Yepes3
2 4yaca, B pe3yJjbTaTe 4ero temrmeparypa Tena usmenunach ¢ 37°C go npumepno 10-12°C, nmo

cpaBHeHUIO ¢ 25-29°C ¢ uCHONB30BaHUEM KUIKOCTH B KauecTBe oxyagutens u ¢ 20°C mpu
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UCIOJIb30BAHUH JIbJA.

ITouku uszBnexnu, npu 5Tom BTH cocrasuio ot 4 10 5 4acos.

Ha wuHCTpyMeHTanbHOM cTONe, TOcie Hu3BJeYeHMs, Obulo BBeneHO 20 My pacTBopa,
comepskaiiero 72 r/m pacrBopa anbOymuHa (Ttabmuna I), cmemanHoro ¢ 10 eguHMLAME JTU3-
iasmuHorena u 200 equannamu antutpombuna I (ATIID) B kaxayro MOYKy 4epe3 MOYEHHYIO
apTEepPUIO TIOCIIe 3a)KMMa BEH, a 3aTeM U apTepuil MocCie TOro, Kak pacTBOp ObLIT BBECH.

[Touku OBLTH IOMEIIEHBI B €X-Vivo yCTpoicTBO. Uepes 15 MUHYT, B KOKAYIO MOYKY OBLIO
BBeieHo | mr TAII (anpremnnasza) u 100 enunun ATIIL noneneHHsle Ha 4 MOPLUU 1O S MIT IOCITE
pazbasnienust 1o 20 mut pacTBopa, coaep:kainero 72 r/a parcsopa anpOymuHa (tabmuma I). TAIT
ObUT BBEICH B MOYCYHYIO apTEPUI0 C MHTEPBAJIOM 5 MHHYT npu Temreparype 20°C, HaunHas ¢

nasneHus 20 MM PT.CT. U yBEJIUYMBAsl KAXKbII pa3 HA 5 MM PT.CT.

TABJINIIA H

KOMIIOHEHT r/a MMO.JIb r/n MMOJIb
Heopraamieckne coym Butamuasl

CaCl, » 2H,0 0,6732 4,95 XomnmHA XIOPHL 0,001 0,00716
I''roxoHaT MarHms (OC3BOIHBIM) 1,13 5,00 ®omieBas KuCI0Ta 0,001 0,00227
®ocdar kanms (ogaO3aMeIneHHbIT) | 0,68 5,00 Muo-uHo3uTON 0,002 0,0111
NaHCO; 4,15 49,40 Huxornaamug 0,001 0,00819
I'moxoraT HATPIA 17,451 80,00 D-marToTeHOBAA KHCHOTA * Y2Ca 0,001 0,00210
I'moxoraT Kamma 4,685 20,00 IIupumokcrHA rHAPOXIOPHI 0,001 0,00486
AMHHOKHCJI0THI Pubopnasur 0,0001 0,000266
L-riyramus 0,292 2,00 Tuamuu * HCL 0,001 0,00296
L-aprusns * HCL 0,105 0,603 Apyroe

T'opmonbI AneHuH 0,68 5,00

T3 0,000000001953 | 0,000000030 JexcTposa 1,00 5,55
T4 0,00000000233 0,000000030 D-pubo3a 0,75 5,00
WHCy mH HOBOpAIH Sen AnpOymMuH 57

IIporecTepor 0,00315 0,001002 Tuenam 0,050

cTporeH 0,00001 0,00004 CrepuiibHas BOJA

ITo oxonuanunu nHQpy3uu TAI, mouku ObLM IEpPY3UPOBAHBI PACTBOPOM, COAEPIKALIIM 72
I AIbOYMHUHA Ha JIUTP U JaBJIEHUE YBEINYUBAIH KaXKIbIe S MUHYT Ha 5 MM PT.CT. 10 JOCTH)KEHUS
50-70 MM pT.CT. UM MOKA MOYKH HE OYUCTATCS, YTO HACTYIUT paHbule. TemmepaTypy 3aTemM
ymenbmuiu 10 12°C u nepdy3uro nponoskumu eme 1 yac npu gasieHnn 20 MM pT.CT.

ITocne mpombIBaHUSI PacTBOPOM, coaepskammM 57 r/n anpbymuHa (Tabnmumna H), BBenm
BTOPYIO 103y Ju3-Tuia3muHorena, nocie dero TAIL u ATIIL ¢ paszbasnenuem pactBopom 57 T
anpOyMHUHA Ha JIUTP U MOCIE0BATEIbHON Moa4uel yepe3 apTeprio Kak OMUCAHO BBILIE.

3arem nep¢ysuro npoaowkmm 30 MUHYT nipu AassieHud 20 MM pT.cT. U Temneparype 12°C.
Temmneparypy yBenuuuinu 10 28°C u nasienue 10 30 MM pT.CT., 3aTeM JOOABUIIH SPUTPOLIUTHI JJIsI

nojydyeHusi remarokpura or 5 mo 10. Ilepen noGaBneHnmeM B pacTBOpP, SPUTPOLMTHI ObLIH
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NpeaBapuUTEeNbHO 00padOTaHbl B TE€YEHHE 2 4YacOB C IOMOINBIO BHELIHEr0 Hacoca U ObuH
NpOBeNeHbl 4Yepe3 (QHIBTP JIEHKOIMTOB. JTO ObUIO CHENTAHO I OOECNedYeHUs YMEHbLISHHs
KOJIMYeCTBA JICMKOLIMTOB TIepel KOHTAKTOM ¢ rnoukamu. Ilepdysus ¢  momorbro
KOMOMHHPOBAaHHOTO pacTBopa anbOymuHa (57 r anpOymuna Ha jutp, Tabiauua H) u sputpountos
nponoskanach 1 gac. Temnepatypy 3areM nosbicuinu 10 37°C u nasnenue 10 70-90 MM pT.CT. Ha
OIIMH 4Yac BO BpeMs oLeHKH. Ilocie mpoMBIBKY MOYEK OT COAEpIKaIlero SPUTPOLIUTHI PacTBOpa,
3aIOJIHEHHsI HOBBIM PacTBOPOM aJibOyMHUHA 57 T/71 U MOHMKeHueM Temrepatypsl 10 15°C, Obuia
IIPOBE/ICHA TPAHCIIJIAaHTALYS.

TpancrnanTarys Obuta MPOBENEHA Y ABYX CBUHEH, Y KOTOPBIX UX COOCTBEHHBIE ITOYKH ObLTH
He(PPIKTOMU3UPOBAHBI CPa3y Mepe]] TPAHCIUIAaHTaMeH MOYKU. Tpoe )KMBOTHBIX ObLTH pa30yKeHbI
U3 aHECTe3WH (M3 3THUYECKUX COOOpaskeHUN 00eCreveHo NecaTh AHel HaOmoaeHus). Y OJHOTro
JKUBOTHOT'O Ha TPETUH JIeHb MPOBEPUIIN MeUeHb U B35JIM HOBBIM aHanu3 kpoBu. MIMmyHocympeccust
3aKJII0YaNach TOJBKO B IOjAade cTepoupoB npu penepdysuu. ITodkw BBIMIAZENH XOPOLIO,
KPEaTUHUH B KPOBU COCTABISLI 615 MKMOJIB/1. JIpyryi0 CBUHBIO MPOBEPININ HA 4-i1 A€Hb, MOYKU
TaKXX€ BBIMJIENN XOPOLIO, KPEaTHHUH B KPOBH cOCTaBMI 884 MKMOJB/J. Y TpeThel CBHUHBU
B3sUIM KPOBb Ha 5-U A€Hb U 3aT€M MPOJOJIKAIU Beero 8 nHel. Bee Tpu CBUHBY UMENH NPU3HAKU
orcpoueHHOH (pyHk1uH Tpannciaanrata (OPT), yTo B OJHOM CiIydae MPHUBENIO K YPEMHUH U CMEPTH
yepe3 8 AHEN, B BYX OPYTUX CIy4yasX >KUBOTHbIE ObUIM yMEpPIUBJIEHbI Ha 3 A€Hb U 4 NEeHb C
MOBBILIEHHBIM YPOBHEM KPEAaTHHHHA B KPOBU U BBICOKUM KPEATUHHUHOM B MOYE, YTO FOBOPUIIO O
CIOCOOHOCTH KOHLIEHTPHPOBATH MOYY.

@ur.13 uIOCTPUPYET apTepUasbHBbIl KPOBOTOK IJIA KaKAOW M3 IIECTU CBUHEH MOCIHE
penepdy3uu u yepe3 90 munyt. [lobaBnenue jgu3-miasmMuHoreHa u TAIT O4MCTHIIO TOYKH JIyUIIIE,
YeM KOraa-iudo Tpekae, B pPe3ysbTaTe Yero YMEHbIIWIOCh CONMPOTHBJIEHHE W YJYYIIMJIACh
MUKPOLUPKYJISALHUS.

®Our.14 uIIOCTPUPYET, YTO Y HEKOTOPBIX MOUYEK MMEJUCh Ha MOBEPXHOCTH IISITHA IOCIE
peniepdy3un, KOTOpBIE HHOTJA pa3pacTaUCh C MOJYYEHHEM CHHHUX/Y4EPHBIX  IUIOXO
nepdy3upyeMbIX MOYEK Yepe3 HECKOJbKO HacOB IOCJE TPAHCIUIAHTALMU, YTO TOBOPHT JHOO O
IIOBTOPHOM  TPOMOOOOPa3OBaHUM W3-32 CHUCTEMbl CBEPTHIBAHUS KPOBH WM  H3-32

WHIYLHUPOBAHHOTO IEHCTBHS TPOMOOLIUTOB/3pUTPOLIUTOB HA SHIOTEIHHN.

ITpumep 10
VY eme Tpex CBUHEH ObLI NMOBTOPEH MPOTOKOJ COIJIACHO MPHUMEPY 9 € HEKOTOPhIMHU
OTJINYUSIMH.

Ilocne u3bsaTHUS MOYEK U Ha HUHCTPYMCHTAJIBHOM CTOJIC OBLIO BBIIIOJIHEHO BBCACHHEC JIM3-
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IUIA3MUHOTeHA KaK OMUCcaHo Bbime. Yepe3 15 MUH mouku ObUIH MPOMBITHI C UCTIONB30BAHUEM 2
mr TAII (anbremnaza) B 500 mi pacTBopa, comep:xatiero 57 r anbOymuna Ha autp (tabnuna H),
TI0CJIE€ Yero MOYKH IIOMECTUIIN B €X-VIVO YCTPOHCTBO.

B ycTpoticTBe ex-vivo nmouku nepdy3upoBaiu pacTBOPOM, conepamum 72 r/1 anpOyMuHa
(tabnuua I) npu 24°C u npu yBenuvyenuu nasjenus ot 20 1o 50-70 mm pT.cT. C UCHOIB30BAHUEM
TOTO K€ pacTBopa nepdy3uro npoaosKumm B Tederre 2 yacos npu 12°C u gaBnenun 20 MM pPT.CT.

[Tocne onycToOLIeHUsT U MPOMBIBKH, OBLT BBEZIEH pacTBOp, coaepskaimii 57 T anbOyMuHa Ha
utp (Tabnmua H) BMecTe ¢ OTMBITBIMU SPUTPOLIUTAMH [T TOCTHXKEHHS TéMaToKpuTa oT S 10 10,
temnepatypy usmenunu 1o 28°C, nasienue no 30 mm pr.cT. brina BBeneHa HOBas [103a Ju3-
mnasmuHoresa, 2 mr TAIT u 200 equnun ATIIL, Temnepatypy ysenuunnu ao 32°C, nocie 4ero
npoBonwiHu nepdysuro 15 MuHyT npu naeiaeHuH 70 MM pT.CT. 1S onleHKHU. [1ociie mpOMBIBKH U
OTMBIBaHUs, Obul no0aBNeH pacTBOp, copepkammii 57 r/n anpOyMHHA, a TeMIepaTypy
ymenbmun 10 15°C. Beex Tpex CBHHEW BBIBENM M3 aHECTE3WH W HaOJroaamu. J{Boe JKMBOTHBIX
npoxxkun 10 mHeH, ¢ ypoBHEM KpeaTWHHHA B KPOBU Y ogHOro 166 Mxmons/n, a y apyroro 174
MKMOJIB/JI, B KOHLIE SKCIEPUMEHTA IIOYKH BBITVIAAENH HOPMaJNbHO. TpeTbs CBUHBS ObLIa
yMepIBIeHa Ha O- IeHb C OTCPOUEHHOH (PYHKIMEH TpaHICIAaHTaTa U YPOBHEM KPEaTWHHHA B
kpoBHu 1231 MKMOJIB/TT U ypOBHEM KpeaTHHHUHA B Moue Oosiee 2000, 4T0 rOBOPUIIO O CTOCOOHOCTH
KOHLIEHTPUPOBAaTb MO4Yy. B KayecTBe E€AUHCTBEHHOrO CPEACTBA [JIsl HMMYHOCYIIPECCHUU BCE
PELIMIIUEHTHl TOJNYYaId TOJBKO CTepoHAbl. bbuin B3sATBI 00pasibl Ui THUCTOJIOTMYECKOTO
U3YYE€HUS AJIO-OTTOPKEHUS].

@ur.15a WUTIOCTPUPYET HOPMAJIBHOIO BUAA TPAHCIUIAHTAT MOuYkU udepe3 10 aHel mocne
TpaHCIUIaHTauuu. Her MakpoCKONMMYeCKUX MPU3HAKOB OTTOPKEHUS.

@ur.15b  wUOCTPUpPYET MOBEPXHOCTb  pa3pe3a  TPAHCIUVIAHTHPOBAHHOW  IEYEHH,
NOKa3aHHOM Ha (ur.15a, ¢ HOpMaAJIbHBIM MaKPOCKOMMUYECKHM CTPOCHUEM.

@ur.15¢ WUTFOCTPUPYET MOBEPXHOCTh BTOPOH moukH, padoraBuiei 10 nHel u umeromei
30HBI YEPHBIX [IATEH, MOKA3BIBAKOINE HAPYLIEHUE MUKPOLUPKYJISILIUH.

@ur.15d wmOCTPUpPYeT MOBEPXHOCTh  pa3pe3a  TPAHCIUVIAHTHPOBAHHOM  IE€YEHH,
NOKa3aHHOW Ha ¢wur.15¢c, umeromeil TeMHbIe 30HBI C HAPYLUICHHOH LUPKYJSILUEH B HUKHEM
nojroce. JlaHHBIE TOBOPAT O TOM, YTO 00pabOTKa MOKET BOCCTAHOBHTH M PadOTy U CTPYKTYPY,

XOTSl OCTA€TCsl PUCK JIOKAJIBHOTO HAPYIIEHUS] MUKPOLIUPKYJISLIUU.

ITpumep 11
B eme ogHOM skcmepumenTte ¢ 19 cBUHBSAMH, y TpeX Ipynn ObUIM W3MEPEHbI YPOBHU

IUTOKMHOB. B rpynme A (n=5), comepxaieii MOYKH >KUBBIX JOHOPOB, Nepdy3HMpOBAHHBIE C
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UCTIOJIb30BaHNEM pacTBopa anbbymuHa 72 r/n (tabmuma [) 6e3 kakoro-iubOo MOTJIOTUTENS
LIUTOKMHOB, OBLIIH B35ATHI 00pa3iipl pu Havyane nepdysuu, yepes 3 yaca u B koHue npu 37°C. B
rpynne B (n=5), conmeprkaieil NOYKH KUBBIX JOHOPOB, MEePPy3UPOBAHHBIE C UCIOIb30BAHUEM
pactBopa anpOymuHa 57 1/ (Tabnuua H) 6e3 kakoro-nudo morjaoTuTesnsi IMTOKMHOB, ObUTH B3SIThI
oOpasupl mpu Hawane mnepdysuu, depes 3 4yaca u B koHue npu 37°C. B rpymnme C (n=9),
cofiepKaliel MOYKH JOHOPOB, YMEPUIMX OT OCTAaHOBKHM CepAala, Npouenmue nepdy3uro ¢
UCTIOJIb30BAHHEM PACTBOpA anbOyMuHa 72 1/1 B Teuenue 90 MUHYT U pacTBOpa anbOymuHa 57 /1
B TeueHne 90 MHHYT mnepen a00aBIeHHEM >PUTPOLUTOB U mnepdysuer mpu 37°C, mpuyeMm B
TE€YEeHHE BCEro 3TOrO MCIOJIb30BAJICS MOTJIOTUTEND [IUTOKUHOB (LIUTOCOPO, uTocopOeHThl). [st
aHaJM3a  WCMOJb3oBaiM  Habop st  wMMyHodepMeHTHOro  aHanm3a (Habop  mns
uMMyHOpepMeHTHOrO aHanmu3a Ksantukun, npoussonutenb P& buocucremc). 3HaueHus HUXKe
npeaenoB OOHAPYKEHUSI IPUHUMAINCH PABHBIMH HYJIIO, U OBLTH BBIYHUCICHBI CPEIHUE 3HAYSHHS
JUTs1 U3MEPEHHBIX 3HAYEHUN JJIs1 KaXKAOU IPYIIIBL.

Qur.16a uULIIOCTPUPYET OHMAarpamMmy, IOKAa3bIBAIOLIYIO H3MEHeHHs yposHen IL-6 B
OCHOBHOM u3-3a 3putponuuroB. [lornorurens (rpynma C) a¢gdexturo yaanmun Bce ciensl [L-6.

@ur.16b nmrOCTpUpPYET AUArpamMMy, MOKa3bIBAIOIIYIO U3MEeHeHus ypoBHel IL-8, Taxxke B
OCHOBHOM H3-32 SPUTPOLITOB U B MEHBIIEH Mepe n3-3a pacTBopa anpOymuHa 57 /1 BMecTo 72
r\t. [Tornorurens yaanun IL-8 (rpymma C).

@ur.16¢ nOCTPUpPYET TUarpaMMy, NOKa3bIBaIOIIyI0 n3MeHeHus ypoBHer IL-10 takke B
OCHOBHOM H3-3a 3purpouuToB. Ilormorurenr onsaTe yaanua BCe TNPU3HAKK LIUTOKUHOB,
HOJyYeHHBIX JTHOO OT CaMOH MOYKH, JTHOO OT BBEEHHBIX HPUTPOLIUTOB.

@ur. 16d wimrocTpupyeT quarpaMmy, MOKa3bIBAOIIY0 u3MeHeHus: ypoBHeil TNF-a, Takke
B OCHOBHOM H3-32 SpUTpPOLUTOB. llorjmorurens OmsATh ynajauy BCe MNPU3HAKH LUTOKUHOB,
MOJIY4E€HHBIX JIMOO OT CaMO# MOYKH, JIMOO OT BBENEHHBIX 3PUTPOLUTOB. Henoka3aHHble TaHHbIE
BKJTIOYAIOT aHaju3 ypoBHel IL-10, mpu KOTOPOM He ObLIO BO3MOKHOCTH OMPENENIUTh KaKue-Tr00

YPOBHH B JIFOOOH U3 TPYIIIL.

ITpumep 12

B npyrom skcrepuMeHTe, CBHHBM OBUIM YMEPINBIEHBI COTJIACHO YKa3aHHOMY BBILIE
MIPOTOKOJTY, UCIIOJIB30BAJIOCh MECTHOE OXJIAXKCHHE JIEASHOMN IIyroil uepes 2 Jaca, U3bsATUE OUKU
HavaJjcs yepes 4 Jaca.

ITouku 6bun oyuensl ¢ BTH ot 4,5 no S wacos.

| TABJIHIA 1 | | | |
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KOMIIOHEHT r/a MMO.JIb r/n MMOJIb
Heopraamieckne coym Buramuasl

CaCl, * 2H,O 0,6732 4,95 XonuHa XJIOpHLT 0,001 0,00716
T'mroxonaT MarHms (O€3BOIHBIIL) 1,13 5,00 ®omeBas KUCIOTa 0,001 0,00227
®ocdar kamma (ogao3aMeeHHbNT) | 0,68 5,00 Muo-uHO3HuTOT 0,002 0,0111
NaHCO; 4,15 49,40 Huxotuaamunx 0,001 0,00819
I'moxoHAT HATPHUA 21,80 100,00 D-narToTeHOBas Kucnora * 2Ca 0,001 0,00210
AMHHOKHC/IOTBI [TupraoKCHEA FEAPOXIOPHL 0,001 0,00486
L-royramus 0,292 2,00 Pubodnasus 0,0001 0,000266
L-apruaus * HCL 0,105 0,603 Tuamus « HCL 0,001 0,00296
T'opmoHbI JApyroe

T3 0,000000001953 | 0,000000030 AnennH 0,68 5,00
T4 0,00000000233 [ 0,000000030 HexcTposa 1,00 5,55
HHCymH HOBOpamHx Sen D-pubo3a 0,75 5,00
IIporectepor 0,00315 0,001002 Ans0yMuH 72

3cTporeH 0,00001 0,00004 Tuenam 0,050

CrepunsHad Boga

Ha uncTpymeHnTanpsHOM cToe B movky BBenau 10 enuHMI nu3-rasmuHoreHa u 2 mr TAIL

Ka)XJbli B pacTBope 15 M.

[Toukn ObuTH TOMELIEHBI B €X-VivOo YCTpoiicTBO m mnepdysuposanbl. Ilepdy3noHHBIH

pacTBOp COnepsKajl MHIPEOUESHTHI, MOKA3aHHbIe B Ta0uIe J ¢ ambOyMUHOM B KOHLIEHTpAuu 57

/11 ¥ ¢ yBenu4deHneM fasiieHus ot 20 1o 70 MM pT.CT., Ha 5 MM PT.CT. Kakable S MUHYT. Bo Bpems

stana nepdysun (20°C) 6su10 ucnonszoaHo 600 enunnn ATIIL Bmecte ¢ 2 mr abunkcumada

(MHrHOUTOP TPOMOOLUTOB).

TABJIHIA J
KOMIIOHEHT r/n MMO.Tb VA MMO.Th
Heopraan4ieckne com Buramuabl
CaCl, » 2H,0 0,6732 4,95 XonmuHA XJIOpH, 0,001 0,00716
I'moxoHaT MarHus (OS3BOXHBIM) 1,13 5,00 ®DosmeBas KuCiIoTa 0,001 0,00227
®ocdar kanmma (ogHO3aMeIeHHbI) | 0,68 5,00 Muo-uHO3uTON 0,002 0,0111
NaHCO; 4,15 49,40 Hukornaamug 0,001 0,00819
I'moxoHAT HATPHA 17,451 80,00 D-manToTeHOBAs KUCHOTA * Y2Ca 0,001 0,00210
I'mroxoHAT Kammsa 3,982 17,00 [IupumorCHHA THAPOXIIOPHI 0,001 0,00486
AMHHOKHCJI0TBI Pubodnasur 0,0001 0,000266
L-royTamus 0,292 2,00 Tuamun « HCL 0,001 0,00296
L-apruans * HCL 0,105 0,603 HApyroe
T'opmonbL AncHuH 0,68 5,00
VInCy mH HOBOpAIH Sen JlexcTposa 1,00 5,55
D-pubo3a 0,75 5,00
Ans0yMuH 571t/n
Tuenam 0,050

CrepunsHad Boga

ITocne onycToleHns MPOMBIBAHUS ABAXABI C UCIONIb30BaHUEM 250 MJI pacTBOpa COrJIACHO

tabmuue J ¢ 57 r anbOymuHa Ha JUTP, nepdy3U0 MPOAOLKUIIN C PACTBOPOM B COOTBETCTBUU C

tabnuneii J ¢ 57 r anpeOymuna Ha utp nipu 15°C B TeueHue 2 4acos.
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3atem nasyieHue yBeauumiu 10 30 MM pT.CT. u Temrepatypy 1o 28°C, mocie 4ero npoBenu
neppy3mo 30 MHHYT, npu 3TOM ObUTM A00ABIEHBI SPUTPOLUTBHL JPUTPOLUTHI  OBLIM
npeaBaputenpbHo 00padoransl ¢ ucnonpzoBanueM 800 enunnn ATII BmecTe ¢ 2 Mr abrinkcnmada,
U nepdy3upoBaHbl uepe3 GUIbTP JIEHKOLUUTOB Nepen CMEeMNBaHueM C pacTBopoM. biaromaps
Takol 0OpaboTKe MOUKH ObLIH MOJHOCTHIO OUUINEHBI O€3 MATEH WK HAPyIIeHUH LIUPKYJIALHIH.

[Touku OBUIM TPAHCIUIAHTHPOBAHBI U JBE CBHUHbU MPOXKWIM 7 JHEH mpekae yem Obuin
yMepIuBJieHbl. Y OaHON CBUHBH Obuta uH(pekuus. O0e CBUHbU MMENHU MOBBIIEHHBIA KPEATHHUH
Ha 7-# JeHb, ComepKaHue KpeaTWHUHA B KpoBH coctaBwio 1115 mxmons/n, 1305 Mxkmounb/n, B
moue 1790 mxmonb/n, 4530 MKMOJIB/J — YTO MOXKET ObITh MHTEPIPETHPOBAHO KAK MPU3HAKH
OTCPOYEHHOW (PYHKLIMHU TPAHIICIAHTATA, HO YJIYUYIIEHHONW ()YHIINU KOHLEHTPALUN MOYH.

@ur. 14 WUTIOCTPUPYET TUArPaAMMY, TIOKA3BIBAIOIIYI0 CKOPOCTH MOTOKA 1ocie nephy3uu ¢
PacTBOPOM, UMEIOIIUM OCMOJISIPHOCTh mpuMepHo 300 muyumnocmoreit, ¢ nobasinennem ATIII u
uHruoburopa tpombOoumToB. [lnarpamMMa moOkasbiBaeT Oojiee BBICOKHE HAYajbHBIE CKOPOCTH

NOTOKA MpH penepdy3uu, 4eM B IPEAbIAYIIUX SKCIIEPUMEHTAaX.

ITpumep 13

B eme ogHOM npumepe ObLT HCIIONIb30BAH MPOTOKOJ, aHAJIOTHYHBIN pumepy 12.

Ha uncTpyMeHTanpHOM CTOJE B MOYKHU BBeNU 15 enuHul aus-masmuHoresa u 3 mr TAIL
KaXAbli B pacTBOpe 15 miL.

ITouku ObLM TOMEINIEHBI B €X-ViVO YCTPOMCTBO U Tep(y3UPOBAHBI C UCIOJIb30BAHUEM
pacTBOpa, CoAepIKALIEro HHIPEeAUESHTHI, MOKa3aHHbIe B TabmuIle J ¢ ambOyMHHOM B KOHLICHTPALIUU
57 r/n. Bo Bpewms stana nepdysuu (20°C) 6buto ucnonszoBano 600 enunui ATIIL Bmecte ¢ 3 mMr
abuukcumada. Jlainenue Obu10 yBEIHUeHO OT 20 10 70 MM PT.CT., HA S MM PT.CT. K&X/IbIe 5 MUHYT.

ITocne onycToleHNst MPOMBIBAHUSA ABAXKAbI C UCIONb30BaHUEM 250 MJI pacTBOpa COrJIACHO
tabnuue J ¢ 57 r anbOymMuHa Ha JUTP, Nepdy3u0 MPOAOIKUIN ¢ PACTBOPOM B COOTBETCTBUU C
tabmuueli J ¢ 57 r anpOymuna Ha yutp nipu 15°C B Teyenne 2 yacoB. Bo Bpemsi qaHHOTO 3Tamna
Obuta BBeneHa nononHuTenbHast 1o3a 600 exmann ATII BMecte ¢ 3 mMr abuukcumada.

3areM AaBiieHue yBenuuuiau 10 30 MM pT.CcT. ¥ Temnepatypy 1o 28°C, nocie 4yero npoBeiu
nepdysuro 30 MuHYT, TpuU OSTOM ObUIM JOOABJIEHBI SPUTPOLUTHL DPUTPOLUTH ObUIH
npeaBaputenpbHO obpabdoranbl ¢ ucnoip3oBanueM 800 emuann ATII u 3 mr abnukcumala, u
nepy3upoBaHbl Yepe3 GUIbTpP JEHKOLUTOB Mepel CMELTUBAHUEM C PACTBOPOM.

ITocne mepdy3un B TeueHue 2,5 4acoB, CKOPOCTh MOTOKA NpU AaByieHUH 30 MM PT.CT.
yMeHbIuiaack co 147 mu/mun 1o 138 MuI/MHUH U CONTPOTUBJICHHE YBEJIUYIIIOCh. B pacTBop ere

pa3 noGasmnu 800 enunun ATII u 3 mr abumkcumaba. CkOpoCTh MOTOKAa M CONMPOTHUBIIEHHE



44

OCTaBAJIMCh HEU3MEHHBIMH B TedeHue 30 MHH, TIOCJIE Y€ro CKOPCOTh MOTOKA YBEJINYUIIACHh U

CONIPOTUBJICHHUE YMCHBIIIHUJIOCH.

ITpumep 14

B eme oqHOM 3KCIIEpUMEHTE C UCIIOIb30BAHUEM 6 CBHHEH OBl MCHOJIb30BAH CIEAYIOIIUN
MIPOTOKOJL.

CHavana mpaBylO MOYKY JKMBOTO JAOHOpPA YAAJIUIU U YTWIM3HPOBAIH, a JIEBYIO IOYKY
JOHOpPA OCTABHJIN pabOTaTh.

3areM JIeBYHO MOUYKY pELUNHEeHTa YAAJIWIM U HENOCPEACTBEHHO Nepecajmsii >KUBOMY
JOHOPY Ha MECTO yAAJEHHON MPABOU MOYKH.

BpI'OH.IHYIO MNOJIOCTh PECHUIIMEHTA 3alllUJIM U OCTABUJIM PELHUINHNEHTA CIAaThb B OXHUIAAHUU
NOCJIEAYIOLIeH TPAHCIUIAHTALIMH, TIPH 3TOM TpaBasi MOYKa PELHINEHTa MO-NPeKHEeMyY padoTaa.

B kuBOM gOOHOpe JieBas TOYKAa PELUINHEHTAa, MEpPecakeHHas JOHOpY, Obuia
periepdy3upoBaHa € HCIONB30BAHMEM KPOBU JOHOpa M HaOMIOJanach IMOKa HE CTana
BBIpaOaTHIBATh MOYY. BPIOIIHYIO MOJNIOCTh JOHOPA 3aIIMIIH.

3arem Obli1a BbI3BaHA OCTAHOBKA CEPALIA JOHOPA KaK B MPEABbIAYIINUX IPUMEPAX.

JleBass mouka peLMIIHEHTa, KOTOpas Oblla IepecakeHa AOHOpY, Oblia ynajeHa IIo
npowectsuu BTH ot 4,5 1o 5 vacos.

Ha unctpymeHnTanpHOM cTose B TOYKU BBeau 20 equHuL Ju3-niaasMuHoresa u 600 equnuig
ATII, npryem u apTepun 1 BeHbl ObutH 3akaThl. Yepes 15 munyt Obiio BBeieHo 4 mr TAII BMecTe
¢ eume onmHou mo3oii 600 emurmu ATIIL Yepes 15 MHHYT MOYKM COENMHMIM C €X-VIVO

nepy3MOHHBIM YCTPOMCTBOM.

TABJINIA K
KOMIIOHEHT r/a MMO.JIb r/n MMOJIb
Heopraaaveckne coym Butamuasl
CaCl, » 2H,0 0,6732 4,95 XomnmHA XIOPHL 0,001 0,00716
I'mroxoHAT MarHus (OC3BOIHBIM) 1,13 5,00 ®omieBas KACIoTa 0,001 0,00227
®ocdar kanma (ogHO3aMeIIcHHbI) | 0,68 5,00 Muo-uHO3uTOT 0,002 0,0111
NaHCO; 4,15 49,40 HuxotnEamug 0,001 0,00819
I'moxoHAT HATPHIA 17,451 80,00 D-marToTeHOBAsA KHCIOTA * Y2Ca 0,001 0,00210
I'mroxoHAT Kamma 3,982 17,00 [IupumorcHHA THAPOXIOPHI 0,001 0,00486
AMHHOKHCJI0TBI Pubodnasur 0,0001 0,000266
L-royTamus 0,292 2,00 Tuamur « HCL 0,001 0,00296
L-apruams * HCL 0,105 0,603 HApyroe
T'opmonbt AneHuH 0,68 5,00
VIncy mH HOBOpamHu I 40 ex JlexcTposa 1,00 5,55
D-pubo3a 0,75 5,00
Anp0yMuH 57 1/n
Tuenam 0,050
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| | | | | CrepuwibHas BOJa |

B ex-vivo nepdy3noHHOM yCTpOICTBE MOYKH Nepdy3upOBaU ¢ UCTIOIB30BAHUEM PACTBOPA
B cootBeTcTBUH ¢ Tabnuueit K ¢ 57 r anpOymuna Ha nutp. [locne nepdys3un B TeueHHe S MUHYT
npu aasjaeHud 70 MM pT.CT., nepy3nOHHOE AaBjeHNe YMEHbIIWIN 10 30 MM PT.CT. M IPOBEJIU
nepdysuto nmouek 30 MuHyT. 3aTeM naBiieHHe YMEHbIIUIM 10 20 MM PT.CT., @ TEMIepaTypy A0
15°C, u nouku nepdy3uposanu 2 yaca.

[TapaymienbHO C 3TUM, OTMBIThIE 3PUTPOLMTHI [UPKYJIUPOBAIN Yepe3 BHEIIHUH (PUIbTP
JEHKOLMTOB B TeUeHUe | yaca mpu KOMHATHOHN Temneparype. K LUpKyaupyromum 3puTpoLuTaM
nobasmwmu 1000 emmamny ATII, 3 wmr abmukcumaba w4 wr aprarpobana (TpsiMOi
AHTUTPOMOWHOBBINA UHTHOUTOP).

[Mornomarommii tuTokuHbl GrieTp LluTocopd u mormomarmuil S3HAOTOKCHHBI (PHIIBTP
Anrexo 6pun ipoMbIThl NaCl 1 pacTBOPOM B COOTBETCTBUH ¢ Tabnuiei K, 1 3aTeM moaKroueHbl
K niepQy3HOHHOMY YCTPOUCTBY.

Temmneparypy nepdy3uoHHOTO pacTBopa yBenmumin 10 28°C, a naByieHue yBeamamiu 10 30
MM pT.CT. Ha 30 MUHYT. YKa3aHHbBIE BBIIIE YPUTPOLUTHI ObUIN HOOABIIEHBI B PACTBOP U (PUIIBTPHI
ObUIM MOJKITIOYEHBI, HAIPUMEP, Kak MokazaHo Ha ¢wur.S. ITocne crabmnuzanun cpensl npu 28°C,
temneparypy ysenuuuian n1o 32°C. Ilouku nepysupoBanu npu 3Toil TemMriepatype B TeHeHUE 3
4acoB.

3atem B pactBop nobasmiu 1000 enunnn ATIIL 3 mr abuukcumaba u 8 Mr apratpodaHa.
ITocne mepdysum B Teuenwe 1,5 wacos mpu 32°C, B pacrBop Obuio mobasiaeno 1,5 mr
abuukcumada, 4 mr aprarpobana u 1000 eguuun ATIIL. Temmnepatypy 3aTeM yMEHBIIWIH JI0
15°C, naBnenue 1o 20 MM pPT.CT. ¥ TOUKH Nepdy3upoBau B TedeHue 30 MUHYT.

3areM MOYKH U3BJIEKJIHM U TIOYKY PELIUITUEHTA TPAHCIIAHTUPOBAINA OOPATHO PELIMITUEHTY, &
OCTaBINYIOCSI COOCTBEHHYIO NOYKY pPELUIUEHTa YIAJIWIA. 3HAYeHUS CKOPOCTH TIOTOKa H

COIIPOTHBJIEHHS] MOJKHO BUZETh Ha ¢ur.18.

ITpumep 15

B eme ogHOM 3KCheprMEHTE C UCMOJb30BaHUEM 9 CBHHEW ObUT UCIOJB30BAaH TOT Ke
MPOTOKOJI, YTO AJis1 mpumepa 14.

JleBasi mouka penUNUEHTa, KOTOpas Obula TepecakeHa IOHOpYy, Oblia yHajieHa IO
npowectsun BTH ot 4,5 1o 5 gacos.

Ha uHcTpyMeHTanbHOM CTOJIE B MOYKH BBeNH 30 equHuLl In3-naazMuHoresa u 600 equHun

ATIIL, npuyem u apTepun 1 BeHbl ObutH 3axkathl. Uepes 15 munyT Obuio BBeeHO 6 Mr TAII BMecTe
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¢ eme omHoi nozoir 600 emmnun AT Yepes 15 MHUHYT MOYKH COENMHHIN C €X-VIVO
nepdy3MOHHBIM YCTPOWCTBOM.

B ex-vivo nepdy3noHHOM yCTpoiicTBE MOYKH Nepdy3MpOBaU ¢ UCTIOIB30BAHUEM PACTBOPA
B cootBeTcTBUH ¢ Tabmuueit K ¢ 57 r anpOymuna Ha nutp. [Tocne nepdysuu B TeueHne 5 MUHYT
IpU AABJIEHUHU 75 MM PT.CT., nepQy3NOHHOE NaBJIEHNE YMEHBIIMIN A0 25 MM PT.CT. U IPOBEJIH
nepdy3uro nouek 30 MUHYT. 3aTeM AaBlieHHEe YMEHbUIMIN 10 20 MM PT.CT., a TEMIepaTrypy 10
15°C, u nouku nepdy3uposanu 2 yaca.

[TapayienbHO C 3TUM, OTMBITBIE 3PUTPOLMTHI [UPKYJIUPOBAIN Yepe3 BHEIIHUH (PUIbTP
JEHKOLUTOB B TeueHue | yaca npu KoMHATHOU Temneparype. K HUpKyIupyrOIKUM 3pUTPOLIUTAM
nobasmu 1000 equaunn ATIIL, 3 mr abuukcumaba u 4 mr apratpodaHa.

[Mornomaromuii tuTokuHbl GrubTp L{uTOoCOPO M MOrNOImAIUI HAOTOKCHHBI (PHIIBTP
Anrexo 6puH ipoMbITel NaCl 11 pacTBOpOM B COOTBETCTBUU ¢ Tabnuiei K, 1 3aTeM moakoueHsbl
K epQy3HOHHOMY YCTPOUCTBY.

Temmnepatypy nepdy3uoHHOTO pacTBopa yBenmuwin 10 28°C, a naBneHue ypenudmim 10 30
MM pT.CT. Ha 30 MUHYT. YKa3aHHbBIE BBIIIE YPUTPOLUTHI ObUIH H0OABJIEHBI B PACTBOP U (PUIIBTPHI
ObLH oakJrodeHsl. [Tocne crabunuzaumu cpens ipu 28°C, Temnepatypy ysemuamiu 1o 32°C.
ITouku nepdy3upoBaIN MPHU STOH TEMIIEPATYPE B TEUEHUE 3 YaCOB.

3arem B mouku BBesnu 1000 enununy ATIIL 3 mr abunkcumada u 8 mr aprarpobana. Ilocre
nepdys3un B Teuenue 1,5 gyacos npu 32°C, B nouku BBenu 1,5 Mr abunkcumada, 4 mr aprarpodbana

u 1000 equuuiy ATIIIL

ITpumep 16

B eme ogHOM mpuMepe ¢ UCMONBb30BAHUEM &8 CBUHEN, aHAJIOTMYHO 3KCHEPUMEHTY 15,
CBUHBM IPOLIJM TOT € MPOTOKOJ, 4YTO WU B mHpeapiaymux npumepax 14 u 15. Ilocne
TPAaHCIUIAHTALIMM CBHHEH pa3OyAMiIM OT aHeCcTe3Ud M HAOJIONadM 32 HHUMH IO TPEX MECSIEB.
Copnep:xaHue kpeaTHHHHA B MjazMe depe3 10 mHell U uepe3 TpU Mecsla, a TakKe COJepiKaHUe
KpPEaTHHHHA B MOYE B T€ K€ MOMEHTBI, COOTBETCTBOBAJIU JAHHBIM, MOKa3aHHBIM Ha (ur.19-22.
KpeaTtunun HOpManu3oBalCs B TeUeHHE NEPBON HENENU U OCTaBajCs HOPMAJIbHBIM B T€UEHHE
Tpex MecseB Oe3 HeoOxomumMocTH B auanuse. Pur.23 WUTFOCTPUPYET THUIIOBYKO IIOYKY,
UCIIOJIb30BABLIYIOCA 3 Mecsila I10CjJ€ BOCCTAHOBJEHMS U TPAHCIUIAHTALUH, XOPOLIO
nepdysupyemyro u 6e3 mpusHakoB puOposa mmm arpodun. Ha ¢ur.24 npomsumoctpupoBaHa
noyka, Koropas Obuia ypajeHa M pas3pe3aHa IO KOHTYPY, YTOOBI TOKa3aTb HOPMAJIbHYIO

MapeHXUMY MTOYKH.
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Ob6c¢cyxnenue

B npumepe 1 Obutu nccnenoBaHbl OCHOBHBIE MPUHIUITBI BOCCTAHOBIIEHHSI TOYEK OT AOHOPA,
NOJBEPIIIErocs TeIUION UINEMUH B TeueHue Oosiee 4 4acoB IOCiEe OCTAHOBKU KPOBOOOpALIEHNS,
C TOMOLIBKO PacTBOpa, COAEpKallero MUHUMAaJbHYyK nuTarenpHyto cpeny (MIIC) u ¢
anpOyMUHOM B KaueCTBE TMIIEPOHKOTHYECKOro areHta. Hopmomerpuueckas nepysust ex-vivo
npuBesia K 3HAYUTENbHO Jy4IleMy IMOTOKY KPOBH M NPOH3BOACTBY MOYM IO CPABHEHHUIO CO
cpeacramu koHcepBauuu JlaiidgIlopt (JIIT) numm xononnoe xpanenue (XX).

B npumepe 2 nnurenpHOe MPOMBIBAHUE IMOYEK, MOJYYEHHBIX OT JIOHOpPA C OCTaHOBKOM
cepAaLa, Tocyie MPUMEHEHHUS TerapyHa, alupasbl - MyPUHEPTUIECKOr0 HHTHOUTOPA, YAAJSOLIETO
AT® u3 tkanu — u TAII (anmpTeruiasbl), BBEASHHBIX U B apTEPHUIO, U B Mepy3UOHHBIN PacTBOp,
HEMHOIO YyJYUIINJIO COCYIHUCTOE CONPOTUBJIEHHE W MOTOK KPOBU M HE OUUCTHIIO MOJHOCTBHIO
MIOYKH C UCTIOJIB30BAHNEM aHAJIOTHYHOTO TI0 COCTaBY Nepy3HOHHOTO pacTBOpa. ANUPa3y MOKHO
BBECTH B MIOYKH TOCJIE OYHCTKH MUKPOLMPKY SN OT GUOPHUHOBBIX CI'yCTKOB.

B npumepe 3 ObL1 100aBJIEH JUIOKAMH, YTO YIYYIINAJIO MOTOK KPOBU depe3 90 MUHYT, YTO
yKa3bIBae€T Ha CTAOMIM3HPOBAHHYIO (PYHKIHMIO MeMOpPaHbI, BO3MOXKHO Ojaronmapsi MOAABICHHIO
HATPUI-KaJIMEeBOr0 HacOCa.

B mpumepe 4 Obulo TakXke 3aMEUEHO, UTO NPOAOJDKUTENIBHOE Bpems mepdy3uu ¢
UCTIOJIb30BAaHUEM 3PHUTPOLIUTOB BO3MOXKHO IpU 32°C, 3a HEKOTOPHIMU MOYKAMU HAONIOJANU B
Te4eHue 8 4acoB MOCJe TPAHCIJIAHTALUU B CBUHBIO-PELIMIIUEHTA, U B CIEAYIOLIEM IpUMepe S
Bpemsi nepdy3un yenununian 10 11 gacos ¢ obecrieueHneM paboThbl epeca’KeHHON MOYKH.

B npumepe 6 Op110 00HAPYIKEHO, UTO areHT ¢ 0oJiee BBICOKMM KOJUIOUAHBIM OHKOTHYECKHM
nasyeHreM — anmbOymuH 80 /51 — obecrnednBaeT B MOYKaX XOPOIIYK CKOPOCTh MOTOKA Bhime 115
wi/mMuH ipu BTU ot 4 no 6 uaco. Penunuentsl HaOMONANIUCh B TEYEHHE 8 YaCOB MOCHE
TpPaHCIIAHTALUH.

B npumepe 7 MecTHOE OXJaxkieHHe ObLIO 3aMEHEHO Ha Jiel BMECTO XOJIOJHOIO PacTBOpa
Punrepa uepes 2 yaca nociie CMEPTU. ITO MO3BOJIWIO JOCTHYb LIEHTPAJIbHON TeMIepaTyphl Tena
20°C, B cpaBHeHHNU ¢ 25-29°C npu UCMOIB30BaHUH XOJ0HOTO pacTBopa Punrepa. [loTok kpoBu
3HAYUTEJIHO YJIYUIIUJICA U Yepes3 4 1 yepe3 8 4acoB MOC/e TPAHCIIIAHTALIN Y.

CBUHBY, HE MOJYYUBIINE MECTHOTO OXJIAXIEHHUS, CM. IIpuMep 8, U MOJNy4YUBLINE TOJBKO
nepdy3u0 Ha WHCTPYMEHTAJIBHOM CTOJIE, HE IOKa3ajdu XOpOoIleHd CKOPOCTH IOTOKa IIpH
peniepdyszuu (14.15 mn/mun) nmm guepe3 90 munyT (36.8 MII/MUR).

B npumepax 9 u 10 usmensuiuch Temreparypa U KOJUIOMJHOE OHKOTUYECKOE JABJICHUE, a
TaKXX€ BMECTO OOBIYHOTO JIbJa HCIOJNB30BAIM JIEASHYIO IIyry. Temepp nepen H3BICUEHHEM

MOXHO nobutbes Temmeparypbl Tena or 10 mo 12 °C. bnaromaps oOpaOoTke mouek Ju3-
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IIa3MUHOTeHOM B coueTannu ¢ TAIL mouku ObUIM OYMINEHBI rOpasfo JIydlle U COCYAHMCTOE
COIIPOTHBIIEHHE OBUIO 3HAYUTENBHO YJYyYLIEHO. MBI HCHOJIB30BAJIM ajbTEIIa3y, HO MOKHO
UCTIONIb30BaTh JIOOOH (UOPHUHOIMTHYECKUN AareHT, HalpuMep, CTPENTOKHHA3y, YPOKHHA3Y,
peremiasy u TeHekTerasy. JlanHast MOAM(pUKALMS OUMCTHIIA TIOUKH JIYYIIe, YeM B IPEAbLAY X
npumepax. Hekoropele n3 3Tux movek npopospkainu pabory 10 gHel ¢ (yHKLUHOHUPYIOIIUMH
MOYKaMH TOcjie HePpPIKTOMUU COOCTBEHHBIX TIOYEK JIOHOPA, BBIMIOJIHEHHOW B MOMEHT
TPAHCIUIAHTALMM, YTO JOKAa3aJ0 BO3MOXKHOCTb HCIOJB30BaHMs IOYEK OT JOHOPOB IOCIHE
OCTaHOBKH cepAua uepe3 4 yaca nocie cMepTH. bbuto oOHapyskeHo, 4To 00paboTKa SPUTPOLIUTOB
BO BpeMsi MepHoOa OLIEHKH MOXKET TOMOYb OCBOOOIUTH LIUTOKUHBI, Takue kak IL-6, IL-8, TL-103
and TNF-0, KoTOpble BCE y4acCTBYIOT B BOCHAJIHUTEIbHBIX MPOLIECCAX U penepPy3uH UIIEMHH.
IlyreM HCHONB30BAaHUS CHENUAIBHOTO MOTNOTUTENS (IUTOCOPO), STH LUTOKHUHBI MOTYT OBITH
MOJIHOCTBIO YAAJIEHBL, CM. mpumep 11.

B nmocnenyromux npumepax 12 u 13 MbI 3aMeTHITH, YTO UHTHOUTOP TPOMOOIIUTOB, TaKOM
Kak abumkcumad, 10OaBIEHHBIH B KOHCEPBALMOHHBIA PACTBOP U K 3PUTPOLUTAM MEPEd HX
CMELINBAHNUEM C Mep(y3HOHHBIM PaCTBOPOM, 00ECIEUNBAIOT OYEHb XOPOLIYIO CKOPOCTh MOTOKA.
Kpome TOro, mpusHaku yBEIWYEHHOI'O COCYAUCTOTO COINPOTHUBIIEHMS] BO BpEMs AJIUTENBbHOU
nepdy3uu ¢ spuTporuTamMu MOryT OBITh yiydmeHsl mytem godasnenuss ATII un abunkcumada B
PacTBOp, YTO FOBOPHUT O TOM, YTO JKEJIATENbHO MPENOTBPATUTh MOBTOPHBINH TPOMOO3, BbI3BAHHBIN
KaK CHCTEMON CBEpTbIBAaHMsS KPOBH, TaK M NPUIUINAHHEM TPOMOOLIUTOB IO 3aBEpIIEHUU
¢ubpunommsuca. Jloza ATIII Obina yBenuyeHa B JAHHBIX IPUMEpax IO CPABHEHUIO C
IPEAbIIYIUMU IPUMEPAMH.

B mpumepax 14 u 15 pesynbrarsl ObutH e1e Oosiee yuydiieHbl myTeM 100aBIeHUs MPSIMOTO
UHruOUTOpa TPOMOMHOB, TAKOTO KaK aprarpodaH, YTO MCKIFOYIIO PUCK YMEHBLICHHS MOTOKA U
yBEJIMUYEHUs] COCYIUCTOrO COMPOTUBJIEHMSI BO BpeMsI STara 3pUTPOLUTOB.

B npumepe 16 Mbl yCneImHO TpaHCIIAHTUPOBAJIN ITOYKH, BOCCTAHOBJIEHHBIE B COOTBETCTBUU
¢ npumepamu 14 u 15, u HaOmomanmu WX B TedeHUe 3 MecCsIeB, JAOKa3aB IMPH 3TOM, HTO
BOCCTAHOBJICHHBIE TOYKU TaKXe ObLIM (DYHKIIMOHAJIBHBI B COOTBETCTBYIOINUX KIMHHYECKUX
ycnoBusx. HoBble MOAenu TpaHCIUIAHTALMHM, WCMOJb30BaHHbIE B mnpumepax 14, 15 u 16,
O3HAYal0T, YTO MEXAaHW3MbI AJJIO-OTTOPXKEHHUS YCTpaHEHbl Ojaromapsi (pakTy, YTO TOYKH,
NePBOHAYAIPHO TPAHCIUIAHTHPOBAHHBIE, OBLIN 3a0paHbl Y PELIUITUEHTA U TEPECAKEHBI JOHOPY
nepen TeM, Kak OblUla BbI3BaHA OCTaHOBKA cepaua. CBUHBM BBDKWIN 0€3 HEOOXOOMMOCTH B
IHan3e, HECMOTPS Ha (PaKT, 9TO BOCCTAHOBJIEHHAs ITOYKA OIHA paboTaia y CBUHbU-PELIUITUEHTA.

B ¢opmyne m3oOpereHus, TEpMUHBI «COAEPIKUTY W/HIIN (COAEPIKALINI» HE HCKIOYAIOT

HaJnu4duss APYyrux 3JIEMCHTOB HJIM 3TallOB. KpOMe TOrO, XOTA M OIIMCaHbl IO OTACIIBHOCTH,
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MHOKECTBO CPEJICTB, SJIEMEHTOB WJIM 3TAIOB CII0C00a MOTYT OBITh BHINIOJIHEHBI B BUJIE, HATIPUMED,
enuHoro 6yoka. Takske, XOTs OTAeNbHBIE IPU3HAKU MOTYT OBbITh BKJIFOUEHBI B PA3JINYHBIE TYHKTHI
dopMynbl WMIM BapUAHTBl BBINOJHEHUS, OHM BO3MOXHO MOTYT NPEANOYTUTENBHO OBITh
CKOMOMHUPOBAHbI, M YKa3aHHWE B PA3IMYHBIX NYHKTaX (POpMyJbl HE NOAPA3yMEBAET, YTO
KOMOMHAIMS TIPU3HAKOB HE MOXKET OBITh PEeaM30BaHA W/WIIN HE SIBISIETCS] IPEUMYIIECTBEHHOM.
Kpome TOro, eQMHCTBEHHOE WYHCJIO HE WCKIIOYaeT MHOXKECTBEHHOrO 4YHCNA. TepMUHBI,
XapaKTePU3yIOIHUe EIUHCTBEHHOE YHCIIO, «IEPBBIAY», «BTOPOH» W JAPYrHe HE HUCKIIOYAIOT
BO3MOXKHOCTh MHOKECTBEHHOro 4uciia. Homepa mosunmii ykasaHsl B (OPMyJie TOJBKO IS
OonblIe SICHOCTH W HE MOTYT KakuM-Tubo o0pa3oM oOrpaHu4mBaTh O0BEM (GOPMYIIBI
U300peTeHMs.

XoTs HacTosAIIee N300peTeHHE OBIIIO OMUCAHO BBILIE CO CCUTKON HA KOHKPETHBIE BAPUAHTHI
BBITTOJIHEHHUST M SKCIIEPUMEHTBI, OHO HE OrPaHHUYMBAETCS] NMPUBEICHHBIMU BBIIIE KOHKPETHBIMU
¢dopmamu. HanpoTus, n300peTeHne orpaHIYeHO TOJBKO NMpuiiaraeMoi GopMyJiol H300peTeH st 1
Apyrue BAapUAHTbI BBINOJHEHUS, OTJIMYHBIE OT ONHCAHHBIX BBIIIE, OJUHAKOBO BO3MOXKHBI B

npeznenax o0beMa JaHHON MPUIIOKEHHON (POPMYITbl H300PETEHMS.



®OPMYVYJIA H30BPETEHUA

1. Cnoco0 BOCCTaHOBJIEHHs IMOYKH, IOJNYYEHHOH OT AOHOpa, HANpUMep, OT OHOPA,
yMepLIero OT OCTAaHOBKHU CEepALA, BKIIOYAO LI

B3ATHE IOYKHM OT JAOHOpAa 4Yepe3 IO MeHbIIEeH Mepe ABa 4Yaca IOCae OCTAHOBKU
KpOBOOOpaIleHus: y JOHOPA,

BBEJICHHE JU3-IUIA3MUHOT€HAa B MOYKY IOCJIE €€ H3BATUS, NMPUYEeM JH3-IUIa3MHUHOIeH
COJZIEP>KUTCS B IIEPBOM THIIEPOHKOTUYECKOM PacTBOPE,

BBE/ICHHE TKaHEBOro akTuBaTopa rasmuHorena (TAIT) onHOBpeMeHHO ¢ BBEIEHHEM JIH3-
IJIa3MUHOT€HA WJIM TOCJE€ HEero, MpUYeM TKaHEBbIIl aKTHBATOpP IJIA3MUHOI€HA COAEPIKUTCS BO
BTOPOM IMIIEPOHKOTUYECKOM PacTBOPE,

Ha TIEPBOM 3Tale BOCCTAHOBJICHUS, OOECHeYeHHE LMPKYJSIIUH 4Yepe3 MOYKY TpPEeTheil
TUMIEPOHKOTUYECKON JKHIKOCTH, CoOnIepkamiedl ajapbOyMHMH W 3JIEKTPOJIUTHL, TMPH HU3KOH
temnepatype ot 5°C no 25°C,

Ha BTOPOM 3Talleé BOCCTAHOBJIEHMs, OOecreueHne HUPKYJSIIUH 4Yepe3 MOYKY 4YeTBEPTOH
TUMEPOHKOTUYECKOHN KUAKOCTH, CoAepsKaleii >putpouuTsl, npu temmneparype ot 30°C no 37°C,

OLIEHKY MOYKHU MO OOBIYHBIM KPUTEPHUSIM.

2. Cnoco0 mo 1.1, B KOTOPOM Ha YKa3aHHOM MEPBOM 3Tare BOCCTAHOBJIEHUS 00€CTIEUNBAIOT
LUPKYJSILUI0 YKA3aHHONW TPeTbell TMIIEPOHKOTUYECKOM MKHMAKOCTH 4Yepe3 IO4UKy, NpUYeM
yKa3aHHAsl TPEThsl TUIIEPOHKOTHYECKAs! )KUAKOCTb COAEPKUT albOYMHMH B KOHLEHTparuu ot 50
/1 o 120 r/n, mpu 5TOM AaBJIEHUE LUPKYJISALUHN YBEJIUUNBAIOT, HATPUMED, OT IPUMEPHO 20 MM
pT.cT. 10 90 MM pT.CT., B TeueHue 30-75 MUHYT, HAlIpUMeEp, C ArOM B 5 MM PT.CT. Ka)kable 5
MUHYT.

3. Cnoco6 mo mm.1 mim 2, B KOTOPOM Ha yYKa3aHHOM BTOPOM STare BOCCTAHOBJICHUS
00ecreYnBaOT UPKYJSIIUI0 YKa3aHHOH BTOPOW THIEPOHKOTHYECKOH JKUIAKOCTH 4epe3 IOUKY,
NpUYeM YyKa3aHHAs YeTBEPTas THIIEPOHKOTUYECKAs JKUAKOCTb COIEPXKHUT aJbOyMHH B
koHIeHTpanuu ot 50 r/n 1o 120 /1, mpu 3TOM IaBieHNe HUPKYJISLUN YBEIUIUBAIOT, HAIIPUMED,
oT npuMepHO 20 MM pT.CT. A0 90 MM pT.CT., B TeueHue 30-75 MUHYT, HAIPUMEDP, C IIArOM B 5 MM
PT.CT. K&XIbIE 5 MUHYT.

4. Cnioco0 no moboMy U3 IPEABIAYINUX IYHKTOB, B KOTOPOM JAOMOJHUTEIBHO XPAHAT ITOYKY
npu Hu3Kkoil Temmeparype ot 4°C go 16°C, ¢ uupkyJsiguell npu 5TOM 4Yepe3 MOuKy
KOHCEpPBaLIMOHHOMN XKMJIKOCTH C aBjieHueM Huke 30 MM PT.CT. U B Te€UEHHE N1epUOJa BPEMEHH OT
OJIHOTO 4aca 10 7 4acos.

5. Crnoco®d mo m4, B KOTOPOM 3Tall XpPaHEHUs BBINOJHAIOT IOCIE BTOPOrO 3Tara



BOCCTaHOBJICHHsI WJIM MEKAY 3TallaMHi BOCCTAHOBJICHUS.

6. Criocob mo rodoMy U3 MpebIIyIUX MyHKTOB, B KOTOPOM IO MEHbINIEH Mepe OHa U3
NIepBOH U BTOPON MIIEPOHKOTUYECKUX SKUAKOCTEHN CONEPIKUT SJIEKTPOIUTHI B (PU3NOIOTHUECKON
KOHLIEHTPALIH U aJIbOYMUH.

7. Cmoco6 mo m6, B KOTOPOM IiepBasi TMIEPOHKOTHYECKAs JKUAKOCTb M BTOpas
TUMIEPOHKOTUYECKAs JKUIKOCTb COAEPKAT albOYMUH B KOHIeHTpauuu oT 50 r/n no 120 r/n.

8. Criocob mo mrodoMy U3 MpeAbIayIuX MyHKTOB, B KOTOPOM IO MEHbIIEH Mepe OHa U3
TMIEPOHKOTUYECKUX KUIKOCTEH, IEpBasi, BTOpasi, TPEThsl UJIU YETBEPTAsl, COAEP>KUT 10 MEHbLIEH
Mepe OIIHO W3 CIEeNYIOIIUX BEINeCTB. WHTMOWTOP KOAryJIsiLuH, TakoW kak aHturpoMOmH III,
npsIMOM MHTHOUTOpP TpoMOMHA, TakoW kKak aprarpodan, Oemok C, Oenok S, W HHrHOUTOP
TPOMOOILIUTOB, TAKOH KaK a0IIMKCUMa0.

9. Cnocob mo moOoMy M3 IPEABIAYIIUX YHKTOB, B KOTOPOM 00€CIIEUHBAIOT LIUPKYJISIIHEO
10 MEHbIIEH Mepe OTHOM U3 TPEThel 1 4eTBEPTON TMIEPOHKOTHIECKUX JKUAKOCTEH uepe3 PUiIbTp
JIEHKOLUTOB.

10. Crioco® o moOoMy U3 MPeabIAyLINX MYHKTOB, B KOTOPOM O0ECIIEUNBAIOT KOHTAKT IO
MEHBLIEH Mepe OMHOU U3 TPEThEN U YETBEPTOU MMIEPOHKOTHYECKUX KUAKOCTEN C MOTJIOTUTENEM
LIUTOKMHOB, TAKMM KaK LIUTOCOPOEHT, AJIsl TIOTJIOLIEHUS] IATOKUHOB.

11. Crioco® mo moOoMy U3 MpebIAYILINX MYHKTOB, B KOTOPOM O0€CIIeUUBAIOT KOHTAKT IO
MEHBLIEH MePe OMHOU U3 TPEThEN U YETBEPTOU F'MIEPOHKOTUUECKUX XKUIAKOCTEHN C MOTJIOTUTENEM
SHJOTOKCUHOB, TAKUM KaK IMOTJIOTUTEIIb JIUIONOIUCAXAPUIOB, JIs MTOIVIOIEHUS S HIOTOKCUHOB.

12. Cnoco6 no moOoMy U3 MpeAbIIyIIUX MYHKTOB, B KOTOPOM H3BIMAIOT TMOYKY Y JIOHOpA
NIOCJIe TOTO, KaK KpOBOOOpaIeHHe Y TOHOPa OTCYTCTBOBAJIO B TEUEHHE 10 MEHbINEH Mepe Tpex
YacoB, PUYUEM YKa3aHHbBIE IO MEHBIISH Mepe TPH Yaca BKIIFOYAIOT He 0oJiee IByX YaCOB MECTHOTO
OXJIAXKJIEHUS] C TTOMOIIBIO XOJOAHOTO (PM3MONIOTHYECKOr0 PacTBOPA, JibJa WM JICHSHOW IIYTH,
MIOMEIIEHHBIX B OPIOLIHYIO MOJOCTh JOHOPA.

13. Cnoco® BOCCTaHOBJIEHHSI TOYKH, IMOJYYEHHOH OT JOHOpa, HampuMmep, OT JIOHOPA,
yMEpILIEro OT OCTAHOBKHU CEPALA, BKIFOYAO NN

B35iITUE TOYKM OT JOHOPA Yepe3 IO MEHbIIEH Mepe 4YeThlpe daca IMOCJe OCTAHOBKH
KpOoBOOOpaIleHus: y JOHOPA,

BBEJICHUE JIM3-IUIA3MUHOIE€HA B IOYKY I[IOCNE €€ H3BSATUSA, NPUYEM JIN3-TUIa3MUHOTEH
COIEPIKUTCS B TIEPBOM T'MIIEPOHKOTHYECKOM PACTBOpPE, COAEPIKAIIEM aTbOyMHUH B KOHIIEHTAPLIUH
ot 50 r/n go 70 r/n u HHrUOUTOpP KOAryJISALNY, TAKOW Kak aHTUTpoMOuH 111,

BBEJICHHE TKaHEBOro aktupaTopa masmuHoreHa (TAII) B mOYKy OZHOBPEMEHHO C

BBCACHUEM JIM3-IJIA3MUHOICHA WJIN IMOCJI€ HETO, MPUYCM TKaHEBbIN AKTHUBATOp IJIA3MHUHOI'CHA



COIEP>KUTCS] BO BTOPOM 'HIIEPOHKOTHYECKOM PacTBOPE, COAepIKaLeM albOYMUH B KOHIIEHTPALIUH
ot 50 r/n go 70 r/n u MHrUOUTOP KOAryJSALNH, TAKOH kKak anTuTpoMOuH 111,

Ha TIEPBOM 3Tale BOCCTAHOBJICHUs, OOeCredeHHe LMPKYJSLIUM 4Yepe3 IMOYKy TpeTheil
T'HIEPOHKOTUYECKON JKUAKOCTH, cofeprkarieil anpOyMuH B KOHUeHTpauuu ot 50 r/n o 120 r/nu
HJIEKTPOJIUTHI U MHTUOUTOP KOAryJsiiny, Takoi kak anturpomOuH 11, mpu HU3KOH Temneparype
ot 5°C no 25°C, npu 3TOM JaBJieHue yBeIuuuBaroT oT 20 MM pT.cT. 10 70-90 MM pT.CT,,

Ha BTOPOM 3Tarieé BOCCTAHOBJICHMs, OOeCHeueHHe LUPKYJSIMUUA 4Yepe3 MOYKY YeTBEPTOM
TUMIEPOHKOTUYECKOH JKUIKOCTH, COAePIKAILIEH SPUTPOLIUTHL, ATbOYMHUH B KOHLIIEHTpALH OT S0 1/
1o 120 /1 w 3MEKTPONUTHI M WHTUOUTOP KOAryJisiuu, Takod kak antutpomOuH III, mpum
temnepatype ot 30°C no 37°C,

OLIEHKY MOYKHU MO OOBIYHBIM KPUTEPHUSIM.

14. YcTpoHCTBO 1711 BOCCTAHOBJICHMS! IMOYKH, MOJYYEHHOW OT JOHOpa, HAIpuMep, OT
JOHOPA, YMEPIIETrO OT OCTAHOBKH KPOBOOOPAIIEHHs, COMepIKallee:

koHTelHep (31) ans pasmerneHus: B HeM noziexariei 00padoTke oYKy,

coennHUTENb (32) 1151 COEqUHEHUS C apTePHEl MOYKU IIPU OTKPBITOH BEHE,

LUPKYJISILUOHHBIA Hacoc (43), MPHCOETUHEHHbIH MEXAYy KOHTEHHEPOM M YKa3aHHBIM
coepuHuTeneM (32) U mpeHa3HAYEHHBIA AU UPKYIALUHN Yepe3 MOUKY JKUIKOCTH, UMEIoLIeHcs
B KOHTENHEpE,

cnus (41), coenMHEHHBIH ¢ KOHTEITHEPOM € TTOMOIIBIO CIIMBHOTO KJjamnaHa (42),

1o MeHbInel Mepe onuH Memmok (50, 51, 52, 53, 54), coenuHeHHbIH ¢ KOHTeHHEpoM (31) ¢
TIOMOLIBEO TUAPABIMYECKHX KJ1anaHoB (55, 56, 57, 58, 59) nnist nogaum skuaKocTell B KOHTEHHED,

okcureHatop (47) st OKCUTe€HALMU KUIKOCTH, TIepeKaunBaeMoi HacocoMm (43),

HarpeBatenb/oxjamurenb  (48) A peryJupoOBKHM  TeMIepaTypbl  KHIKOCTH,
NepeKavyuBaeMON HAaCOCOM,

¢uibTp (49) NEHKOLUUTOB AT YOAJIEHUs JIEHKOLMTOB M3 JKUAKOCTH, TMEPEeKauyMBaeMOU
HAaCOCOM,

norotutesib  (95) SHAOTOKCHUHOB, BBINOJHEHHBIH C€ BO3MOMKHOCTBEO  YHAJICHUS
SHIAOTOKCUHOB U3 XKUAKOCTH, HAXOASILENCS B KOHTENHEpE,

nornotutesb (96) MUTOKUHOB, BBIMOJHEHHBIH ¢ BO3MOXHOCTBIO YIAJ€HUSI IUTOKUHOB M3
JKUJIKOCTH, HAXOJALLENCS B KOHTEHHepe, U

¢unbTp (98) NEHKOIMTOB, BBINOJHEHHBIH C BO3MOXHOCTBIO VIAJECHUS JIEHKOLIMTOB W3
JKUAKOCTH, HAXOISLIENCS] B KOHTEHHEpE.

15. XKuakocTb sl BBIMOJHEHUs] JEOOOro M3 crocoboB mo .. 1-13, comepskamas Jiu3-

masmuHoreH, TAIL snexTponuts! 1 anbOyMuH B KoHLeHTpauuu ot 50 r/n go 120 r/n.
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