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BBeaeHue

OAHO M3 Ba)KHbIX Harpas/1EHNN
COBPEMEHHON MEANLIMNHBI -

. VICKycCTBEHHbIEe OpraHsbl
- 9TO CO3/]aHHbIE YEe/I0BEKOM
, KOTOpbIE
MOryT 3aMEHUTb HacToSLLNE
opraHsbl Téena.



TEXHUYECKMNE YCTPOUCTBA,
npegHa3Ha4YeHHbIE /715
BPEMEHHOU WMJIN MOCTOSIHHOU
3aMeHbI YHKLUN TOro nam
WHOIro0 BHYTPEHHEIO OpraHa
yesiI0BeKa.



006y C/I0B/IEHO TaKXXe TEM,
YTO TPpaHCr/iaHTaUusi He CMOXKET
MOJIHOCTbIO PELUNTB r1pobsieMy 3aMEHbI
HEQYHKLUMNOHUPYIOLLNX XXN3HEHHO Ba)>KHbIX
OpraHoB 4esioBeKa, T.K. KO/IMYECTBO
NpUroAHbIX A/719 nepecagku JOHOPCKUX
OpraHoB HaMHOIro MeHbLLEe Yncsa
60/1bHbIX, HY)KAAIOLLMXCS B 3TOU
onepauun. U.0. He Bcera rnosiIHOCTbIO
3aMEHSIIOT QPYHKLMNIO eCTECTBEHHOIO
opraHa, 0cobeHHO Kor/a OH 0bsiafaer
DSIA0OM C/I0XKHbIX (DYHKLMM, HarpuMep,
rne4yeHb, cepaLle.




Hawje U.0. 3aMeHSAI0T He BECh
opraH, a HamboJsiee Ba)KHyto ero
4YacCTb, HaripuMep, NCKYCCTBEHHbIE
KsianaHbl cepAua,
rnpesiHa3HayeHHble A4/15
obecrieyeHuns
OJHOHarnpasJ/IeEHHOro TOKa KpPOBM.



» vV

HeumnnaHTupyembie 4YaCTUYHO  TOJIHOCTbIO
NMnnaHTupyemble  UMIVIAHTUPYEMbIE



MO>XHO OTHECTU UCKYCCTBEHHYIO
MOYKY- arnapar /151 BbIBEAEHUS
13 KpoBU 60J/IbHOr0 TOKCUYECKMNX
npoAyKToB 0bMeHa BELLECTB,
KOTOpPbIE HaKariMBarTCs rpu
OCTPOUN M XPOHUYECKOU MOYEYHOM
HENOCTaTOYHOCTH.



MPUMEHSIEMOIO JINLLIb TOJIbKO B
3KCNEPUMEHTE, MOXXET C/1Y)KUTb
UCKYCCTBEHHOE cepALle C BHELUHUM
npnBoOAOM. B 3TOM cucTteme cam Hacoc A/is
rnepekaynBaHusi KPOBU pa3MELLaeTCs
BHYTPU rpyAHOU ros10CTHU, KaK rpasnsio, B
npeaenax rnepykapaa,; CUCTEMOU LLJIaHIOB
Hacoc CBS3aH C NpuBOAOM, Yalle BCEro
MMHEBMATUYECKUM, U YrpaB/IStoLNM
KOMr1/1ekcoB ripnbopos



SIB/ISIETCS TAKOE YCTPOUCTBO, BCE
KOMIOHEHTbI KOTOPOro pa3MelL|eHbI
BHYTPU OpraHu3ma. rnpuMepom 3T1oro
SIBJISIOTCSI 3/1IEKTPOKaPANOCTUMYISITOPbI U
UCKYCCTBEHHOE CePALIE TaKoU
KOHCTPYKLMU, rAe BCe y3/1bl(HAcocChl A/15
KPOBM, NMPUBO/, CUCTEMA YrpPaB/IEHUS] UM,
UCTOYHUK IHEPIrornuTaHus)
UMIM/1IaHTUPYIOTCS BHYTPb OpraHmn3Ma.



Annaparsl, NoAAEPXXKUBAKOLLNE
XKU3HEANEATE/IbHOCTb OPraHn3mMa TOJIbKO
rpy HENpepbIBHOU nx paborte(Harp.,
NCKYCCTBEHHOE cepaLie)

Arnnapat, obecrieunBaroLmne
KU3HEAEATE/IbHOCTb OpraHu3ma rpu mx

rpepbIBUCTOM(ANCKPETHBLIM)

rnoAK/ato4eHun (Harip., NCKyCCTBEHHas!
r104Ka)



B npobrieme U.o.

, U3 KOTOPbIX
N3roTaB/INBAIOTCS Y3/1bl arinaparos,
HENoCpeCTBEHHO KOHTAKTUpYyoLne
C TKaHSIMU U XKUAKUMU CPeEAAMU
opraHvusma. Bce 3T maTtepuaribi
JI0/DKHbI 6bITb 6MOSIOrNYECKU
NHEPTHbLIMU, T.€. HE BbI3bIBAOLUNMU
BOCIA/INTE/TbHO peakunm
OKPYXXAIOLLIMX TKaHEN, HE
BbIAE/SIOLMNMU CO CBOEU
MOBEPXHOCTU TOKCUYECKUX
XUMWYECKNX BELLECTB U T./.



Takoke BaXxHou rpobsiemoun B co3gaHum W.o.

. Kak npaswuso, npu
co3gaHnn U.0. CCIEA0BATE/IN CTPDEMSTCS K
TOMY, YTObbI TEXHNYECKOE YCTPOUCTBO KakK
MO>XHO TOYHEE BbIMOJIHS/10 DYHKUMIO
€CTECTBEHHOIro aHa’siora.

KOHCTPYKTUBHbIE )KE PELLEHUNS NP 3TOM PE3KO
OT/INYAIOTCS OT aPXUTEKTOHUKU
COOTBETCTBYIOLErO opraHa. 310 CBsI3aHo C
OTCYTCTBUEM MaTePUasioB, U3 KOTOPbIX MOXXHO
6b1/10 6b1 U3roTOBUTHL M.0., MAEHTUYHBIX 10
CBOEUN KOHCTPYKLUMN aHaTOMUYECKOMY
CTPOEHMNIO ECTECTBEHHOIO OpraHa, a Takxe C
OrnpeaesIEHHbIM HECOBEPLLEHCTBOM
COBPEMEHHOW TEXHOJ/10MMU



10 ncKyccrBeHHbIX
OpraHoB 4/15
CO3/laHuNS
Hacrosijero
yesioBeKa



AHITIMVCKNE YYEHBIE OMOBECTU/IN MUP O
CO3/]JaHNN UCKYCCTBEHHOIO KNILLIEYHUKA,
CriocO6HOro B TOYHOCTU BOCIPOU3BECTU
PUNYECKNE N XUMUYECKNE peaKLmu,
rnpoucxoasime B ripoLjecce
nuLeBapeHns.

OpraH caenaH U3 crneymasbHoro
n/1acTvka n MeTasizia, KoTopble He
paspyLUaroTcs U He noABEPraroTcs
KOppo3uu.




m [lepBbie NCKYCCTBEHHbIE cepALia NosBU/INCH
elje B 60-x rogax rnpoLusioro Beka. TakK
Ha3bIBaeMoe «BpeMeHHoe» cepale Total
Artificial Heart co3gaHo cneymasibHoO A4/14,
nayneHToB, CTpagarolymnx oT HapyLLEHUN
cepaeyHon edaTesibHOCTU. ITOT opraH
noAAep>XvBaeT paboTy opraHmn3ma um

(aAKTUYECKN MNPOASIEBAET XKXU3Hb MNALNEHTY,

KOTOPbIN HaxoAnTCs B OXXugaHun opraHa

J151 MOJTHOLJEHHOMN TPpaHCrisiaHTaumm.
epBoe «BpPpeEMEHHOE ce;79,aue>> 6b1/10
umnsiaHTupoBaHo B 2007 roy 6biBLIEMY

NHCTPYKTOpPY o @UTHECY.




s Ecrin 6yaet co3aaHa no/iHOLEHHAas
WUCKYCCTBEHHAsI KDOBb, Cr10CObHasi
[10JIHOCTbIO 3aMEHNTb HACTOALLYO, 3TO
6yAEeT HacToALMN MPOPbIB B MEANLIMHE.

m VICKYCCTBEHHasi KPOBb BbIMOJIHAET [1BE
OCHOBHbIEe pyHKUMN: 1) yBEIMYNBaAET
06bEM KPOBSIHbIX Te/ELl 2) BbIMO/IHAET

dYHKLUMM oboralleHns KUC/I0pOZOoM.

s Ecrin 6yaer co3aaHa rnosiHoLeHHas
WNCKYCCTBEHHAas KpOBb, TO 10 BK/1a4y B
pa3BUTHNE HAaYKW 3TO OTKPbITUE byaeT
CPaBHMMO pa3Be YTO C BO3MOXXHbIM
roJ/1IeTOM yesioBeka Ha Mapc.




Y4yeHble HeaaBHO pa3paboTtasin
NCKYCCTBEHHbIE KPOBEHOCHbIE COCY/bl,
ncrosib3ysa Kosnare. VIcrosib30BaHus
KoJsi/lareHa m3 10cocsi abCcositoTHO
6e30rnacHo, rnocKosibKy COBPEMEHHAas1 HayKa
He 3HaeT HX 04HOro BUpYyca, KOTOPbIN
criocobeH nepesaBaTbCsl OT JI0OCOCS
yesioBeKy. [loKka aKcrnepuMeHTbI MpoBOASITCA
Ha )XXWBOTHbIX, OJHAKO Y4YEHbIE rOTOBATCS K
3KCrepuMeHTam Ha oasx. YiccneaoBartenun
yYBEPEHbI, YTO CO3/aHHbIE MU
buomatepuasibl MOXXKHO byAET UCrosib30BaTh
/17151 3aMeHbI NMOBPEXXAEHHbBIX KPDOBEHOCHbIX
COCY/]0B 4Ye/lI0BEKa




s Y4eHble [OBO/IbHO AaBHO 3aHUMAaKOTCS
po6/1eMou CO3AaHns UCKYCCTBEHHbIX
Kkocten. HegaBHoO 6b1/10 OBHapy>KEHO, YTO
JIMMOHHAas1 KNC/10Ta B COYETAHNE C
OKTaHAMOJ/IOM CO3/aET BELECTBO XXEJ/ITOro
LIBETA, MMOXOXKEE Ha PE3UHY, KOTOPOMY
MOXXHO npuaaTh J1lobyto bopmy u
3aMEHNUTb UM MOBPEXAEHHYIO YaCTb KOCTH.
[lo/1y4EHHBIN 0/IMMEP, CMELLIAHHbIN C
ruapoanaTtuToBbIM MOPOLLIKOM, B CBOIO
OYepPENb «MPEBPALLAETCSH» B OHEHb
TBEPAbIN MaTtepuarsi, KOTOPbIN MOXHO
NCroJ1b30BaThb /1/151 BOCCTAHOBJ/IEHUS
C/TOMaHHbIX KOCTEU,




s YueHble y)xe gaBHO paboTaroT Ha[ cO34aHNEM
WCKYCCTBEHHOM MaTKu, YTObbl 3MOPUOHbLI MOI/N
pPa3BUBAaTbCS BHE XEHCKUX PErNnpoAyKTUBHbBIX OpraHos.
[IpoTOTUINBI CO3AaBa/INCh YHEHBIMN Ha OCHOBE KJIETOK,
Bbll€/IEHHbIX U3 OPraHU3Ma XKeHLUNHbI

m HoBas pa3zpabotka B 6yAyLLEM M103BO/INT XXEHLUNHAM,
cTpaaarolmM ot becrioans, MMeTb AeTen. [IpOTUBHUKU
HOBOW TEXHOJIOMMU YTBEPXKAAIOT, YTO pa3paboTka
YYEHbIX MOXXET B byAylLeM oc/1abuTb CBSI3b MaTtepu U
pebeHka. Co3aaHne NCKYCCTBEHHOU MaTKU TakXxe
MOAHUMAET 3TUHECKUE BOMPOCHI O BO3MOXXHOM
K/IOHUPOBaHUN YE/I0BEKA U [laXKe O BBEAEHMM 3arpeTa
Ha abopTbl, MOCKO/IbKY 3MOPUOH CMOXXET BbDKUTb U B
WCKYCCTBEHHOW MaTKe.



o CO%E)HHEJH B 1996 ro I/ICK CCTBEHHas Ko)a .
JIb3YEeTCs aﬂ”ﬁ G MeHTaM yeu
KOXXHBIX ‘TIOK blfl nos %
CUJIbHBIMU O aMu. rogy Ha CHoBE
3TOrO MEeTozia obbl/ia co
cg%%Boccr aBJ/inBaro FICFI NCKYCCTBEHHas

AHI'ﬂl/II/ICKI/Ie HeHbIe OTKDbIK ¥, I/IBI/ITeﬂbeII/I
MELO/ pel eH v KORI, COSAAHHBIE B
TODHbI y JIOBUSIX KIIETKM
raHe DADYIOLLIYE KOJIIAIEH, BOCTIDOW3BOAST
péa’lb ETKN qenose’quKo OopLdHn3Ma
KOTOPBLIE HE AarT KOX erb, C BO3pacTom
KO/TMYECTBO 3TnX KneTOK eHbLuaeTcg N KOXa
Ha4YMHAET NOKPbIBATECS [LIVH
CKYCCTBEHHbIE KITIETKU yr-u-:
HETI céoe CTBEHHO B M(gDLLL’ HaUMHAIOT
BEIDABaTABATL Koo et W ROK3 s UitaeT
BOCCTAHaBJ/INBaTbCH.




s VICKyCCTBEHHas ceTyaTka Argus II B CKOpOM
BpEMEHU bYAET NEYUTH /IHOAEN, CTPpaAaroLmnX OT
pa3/inyHbIX POPM C/1EMNOTbI, TaKUX KakK
JIEFEHEPAaLINS XKEITOro NaTHa v MUrMeHTHas
JereHepaymnsa cetyaTku. [ereHepalmns XXenToro
MSITHa - 3TO aTpous Uian AereHepauns ANCKa
3pUTEILHOrO0 HEPBA, Pacrio/IOXKEHHOro B6/in3u
LleHTpa ceT4yaTku. [InrmeHTHas gereHepaums
CETYaTKN - peaKoe Hac/1e4CTBEHHOE
3abosieBaHne, cBs3aHHOE C HapyLueHNeM paboThbl
M BbIDKMBAHWEM r1as/I04EK, a@ 3aTEM U KOJIBOYEK.




s Kak U3BECTHO, casiaMaHapbl MOryT
pereHepupoBaThb OTOPBAaHHbIE KOHEYHOCTMH.
[louemy 6bI 1OASM HE MOC/1IeA0BaTh UX NMPpUMepy?
HegaBHO ripoBeAeHHbIE MCC/IEA0BaHUS NoAapwn
JII0AS8M C aMryTUPOBaHHbIMU KOHEYHOCTSAMU
HaAeXAay Ha BO3MOXHYIO pEreHEPaLnto
YTPa4YEHHbIX YaCcTeEN Te/a. YUEHbIE YCrELIHO
BbIPacTu/in HOBbl€ KOHEYHOCTU Ha casiaMaHipe,
WCI10/1b3YS 3KCTPaKT U3 MOYEBOIo ny3bIps
CBUHbM. VIccrieqoBaTesin HaxoAAaTCsa Ha camom
pPaHHEN CTaauu pasBUTUS HOBOM TEXHOJ/IOMH,
KoTopasi To/Ibko byaeT pa3paboTaHa - [0 ee
rMPUMEHEHNS Ha JTI0AAX ELLe AalleKO.




CTBOJIOBbIX KJIETOK

n Korza KkomaHAaa aHIr/IM1ucKux y4eHbIX CMor/ia
co3/laThb CEPAECYHbIN KiarnaH u3 CTBOJI0BbIX
KJIETOK MauneHTa, cpasy XXe Ha4vasmch
pa3roBOpbl O CO3/jaHNUN NCKYCCTBEHHOIO cepALa
rpy MOMOLLMN CXOXKMX TEXHOJI0MMU. bosiee Toro,
3TO Hay4YHOE HarnpasJieHne rnpu3HaHo 6osiee
MEPCEKTUBHBIM, TaK KakK OpraHbl, CO3/]JaHHbIE U3
CTBOJIOBbIX KJIETOK MalUneHTa, UMEIOT ropaso

60/1blLIE LLIAHCOB MPWXXNTBCS.



NCKYyCCTBEeHHbIe Jierkue
OKCUIreHaTopbI

B8CNOMOraTenbHLe CHETEMBI (!‘IUB?U’KN,
BOZAYXd. 3AXKKMbI, YBAIMRHTENH H ng.)

MamMepuTENELHBIE

NErKne = Cepaue

{(oRCurenarop) (Hacoc)
Cucremsl
YNPABAEHMA

AnnapaT «UCKYCCTBEHHOE cepaue — JIerkue», annapar,
obecneuymBalolLMN  ONTUMAsIbHbIN  YPOBEHb  KpPOBOOOpaLlEHNS U
OBbMeHHbIX MNpoLeccoB B OpraHmaMe 60/IbHOro UM B MU30SIMPOBAHHOM
OpraHe AoHOpa; nNpeaHa3HayeH AN BPEMEHHOrO BbIMOHEHUS (DYHKLNN
cepAaua n NErkumx.

CHCTEMSI
W3 opratuzmMa lycxyccreennsre McxyccTaeHHoe |E OPFaHuam
S TenacobmeHHnk [



AnnapaT NCKYCCTBEHHOIO
KpoBoobpaleHna AUK-5
KapaMOXUPYPrnuyeckoro HasHavyeHus.

ANK BKIOYaeT KoOMNIeKC
B3aMMOCBSA3aHHbIX CUCTEM U
6/10KOB: «UCKYCCTBEHHOE
cepAue» — annapar,
COCTOSILLIMM U3 HACOoCa,
npvBoAa, Nepeaayn u
HarHeTaLWmN KpoBb C
HeobxoamuMon Ans
Xn3HeobecnevyeHnss 06 bLEMHOM
CKOPOCTbIO KPOBOTOKA;
«UCKYCCTBEHHbIE JIErKNe» —
ra3006MeHHOEe YCTPOUCTBO,

TaK Ha3blBaEMbI OKCUTEHATOP,
CNY)XUT A9 HACbILLLEHNSI KPOBMU
KUCNOpOAOM, yAaneHus
YIrIEKUCNOro rasa u
noaaep>XXaHns KUCNOTHO-
LLIeSIOYHOro paBHOBECUS B
du3nonormdyecknx npeaenax.



UCKycCcTBeHHoOe cepaue

= MickycctBeHHoe cepaue —  anbTepHaTuBa

nepecagke. Cepale UMM NCKYCCTBEHHbIE XXenyao4uku
NPUMEHATCA Y O0/MbHbIX B TEPMMHANbHOWM CTaauu
cepaeYHON HeaOoCTaTOYHOCTU A1 CNACEHUS UX XKMU3HU
N NOAAEPXKKN KpoBOODpalleHnss A0 TOro MOMEHTQ,
KOoraa HavaetTcs noaxoAsiien Ansa nepecagku cepaua
NOHOPCKUK opraH. B 1998 roay Bnepsble B Mupe 6blin
UMMJIQHTUPOBAH  UCKYCCTBEHHbIM  Xenyaoyek  C
NPUHUUMMANBHO  HOBbIM  MPUHLMMOM  AENCTBUS,
CKOHCTPYMPOBaHHbIN Mpu ydyactumn cneuuanmctoB NASA
n Mankna [ebenku. ITOT ManeHbKMM HACOC MACCOM
Bcero 93 rpamMma cnocobeH nepekaymBaTb OO0 6-7
JINTPOB KPOBM B MUHYTY U TEM CaMbiM obecrneymBaTtb
HOPMaJIbHYIO XXU3HEeAEATENbHOCTb BCEr0 OpraHmn3Ma.



m Y4yeHble 3a4BN4I0T,
4yToO O
Ha3pa oTanu
HOCTbIO
Ol—ll/ll/l NPOTOTUN
CK CCTBEHHOro
Lla, KOTOPbIN
ro OB AN
nepecagkmu
efloBEKY.
CTPOUCTBO He
TONbKO
BOCI o 3BOANT
cepaliebneHns,
O4YeHb cxo>|<V|e c
HaCTOSAW MMM, HO
TaK)Xe CHab)XeHOo
cneunasnbHbIMK
3NEeKTPOHHbIMU
CeHcopaMu
N03BOSSIOL UM
Eer NIMPOBATbH
epaeYHbIN PUTM U
KPOBOTOK.




KapanoctmMynsaTopbl

= OaHuM 13 Haubonee
BbICOKOTEXHO/TOrMYHbIX
BMAOB MeAULIMHCKOro
obopynoBaHus BNSIETCS
KapAMOCTUMYNSATOP.
Kapanoctumynatop
npeAcTaBnseT cobou
YCTPOWCTBO,
npeaHa3HavYeHHoe A/
noaAepXXaHus puTMa
cepaua. [aHHbin npmnbop
SIBNSIETCS HE3aMEHNMbIM ANS
Nnoaen ¢ Taknmm
3aboneBaHns MK cepaua, Kak
bpaankapaus —
He0CTaTOYHO YacToe
cepauebuneHne — nnu
aTPUOBEHTPUKYNSIPHas
6n1okana.




«KapanoctumynaTopbl - yCTPOUCTBa, paboTatowme B aCUHXPOHHOM peXnMe,
OCYLLECTBSASA NpU 3TOM CTUMYNALMIO cepauebrennst ¢ pukcMpoBaHHOM
YyacToTou. bonee coBepLleHHbIE KapANOCTUMYATOPbI ABUIM cobom
[IByXKaMepHble 311eKTpoCcTUMynaTopbl. CerogHs NCrnosb3ytoTcs
KapANOCTUMYNATOPbI IBYXKAMEPHOrO TUMA, OHU NMO3BONSAIOT HE TONbKO
CTUMYNUpOBaTb paboTy cepaua, HO K onpeaensaTb y 60nbHOro hubpunnsaumn,
TpeneTaHns npeacepani.

[pn 3TOM KapANOCTUMYNATOP CNOCOBEH NepekoYaTbCsa Ha Apyron, 6onee
6e3onacHbIV pexxuM paboTbl B cny4Yyae 0bHapy>XeHus OTK/IOHEHUW. B faHHOM
C/lydae UCKIYaETCs BO3MOXKHOCTb NoAAep)KaHUs N CTUMYNALUNK
HaKENYJ0YKOBOW TaxnKapaumw.



BpeMeHHbIU
3/IEKTPOKaPANOCTUMY/ISTOD

BpemeHHast 31eKTpoKap A0 CTUM YIS
- OJIMH U3 METOAOB TEpaIlHH,
CIIOCOOCTBYIOIIMI MPEAOTBPAILICHHIO
CMEPTENBHBIX ClIy4yacB. BpeMeHHbIN
ANEKTPOKAPAUOCTUMYJIISITOP
yCTaHABJIMBACTCS MALIMEHTY JOKTOPOM-
PEaHUMATOJIOrOM, B CIy4dae €ClIu Y
nayeHTa HEOKUJaHHO HApyIIaeTCs
PUTM CEPALIA, UMEHYEMBIN apUTMUEN,
TaK)KE M3BECTHOM KaK a0COJIOTHAS
onmokana cepaua. Hanbonee yacto
OJIOKajda cepjilia BCTpeYaeTCs Mpu
MH(MAPKTE MUOKAPAA.




YcTaHoBKa KapAMOCTUMY/IATOpa

Ha cerogHsWwHMM aeHb UMEETCS
COBEPLIEHHO HOBOE MOKOJIEHNE
[IAHHOrO YCTPOWCTBA —
TPEXKaMEPHbI
KapANOCTUMYNATOP, OAHAKO OH
HaXOAUTCS elle B CTaauu
BHEJJPEHMS B SKCIJTyaTaLMIo.
Hanbonee acphekTUBHbBIN U
MaKCMMasibHO 6e30MnacHbIN
KapauoCTUMYNSATOPp ANns
noaaep>XaHus puTMa
cepauebneHns, KoTopbIn
npeaHa3HadeH ans AnarHoCTUKU
cepaeyHbix 3aboneBaHnn wu
NCMO/b30BaHNS B YC/I0BUSAX
KNUHUKN. BbICOKOIDEKTMNBHbIN
KapANOCTUMYSATOP NOMoraeT
60/1bHbIM, CTpaAalLWLMM
3abonesaHnsaAMKU cepaua,
noaAepXXnBaTb Xopoluee
CaMOYyBCTBME U
XKM3HECnoCcobHOCTb.



KapavoBeprep-aedbnbpunnsto

KapanosepTep-
nepnbpunngaTop - aTo
COBPEMEHHOE
YCTPOUCTBO
CTUMYSLINNK,

W AN NCnonb3yolleecs B
Liensx
npenoTBpaLleHns
HEOXNAAHHOIO
npekpalweHus paboTbl
cepaua y 60sbHbIX,
CTpaZatoLmx
XXENYyA04YKOBOM
TaxnKapaumio.




Kapanoctumynstop (9KC) obbeanHsieT B cebe aABa anemMeHTa: CTUMYNSTop
3NEKTPUYECKUX Pa3PsSA0B M OT OHOMO A0 TPEX NPOBOIOB-3/IEKTOPOAOB, KOTOPbIE
MrPaoT PoJib CNMpaneobpasHoOro NPOBOAHWKA, XapaKTePU3YHOLLErocs N3psaaHOM
rMOKOCTbIO U FMAAKOCTbIO, ABMAOLErocs CTOVKUM K M3rnbaM u CKpyuMBaHUAM,
MNPOUCXOAALLMM MO NPUYNHE TENOABMXEHUN N CEPAEYHbBIX COKPALLEHNN.




KapanocTtumMyiaTobbl U CriopT

He pekoMeHayeTcs HarpsArarhb
TPYAHBIEC MBIIIIBI, HEOOXOIUMO
TAaK>Ke M30€raTh CUIIBHBIX PHIBKOB
pyKaMu




buonormyeckue nporte3sbl KJianaHa
cepaua

= Ha paHHeM 3Tane pasBuTus
VIOXI/I M NbITaINCh
MeHFI KauecTBe
MeCTl/ITeanOFO
MaTe vana KianaHHble
%CED NCTBa, OCHOBAHHbIE Ha
normqedkmz TKaHSX

KCEHOrEeHHOro (T.€.
3aMMCTBOB@HHOIO Y
XWUBOTHbIX) UN
a/IIOreHH rogT.e.
3aMMCTBOBaH oroX
YyesioBeKa) NPOUCXOXKAEHWUS.

[NaBHbIM HEAOCTAaTKOM 3TUX YCTPOWCTB SIBUJICS OrPaHWYEHHbIM CPOK
cny6bbl KmanaHa B CBSA3M C  MOCTEMNEHHbIM  pa3pyLUUTENbHbBIM
BO3/1EMCTBMEM Ha BUOTKAHM CO CTOPOHbI OpraHM3Ma peLMnmeHTa.



[1BycTBOpUYaThie NnpoTe3bl




buonornueckui

T _ buonornueckuit
KCEHOIIepUKapAUaIbHbIHI .

KCEHOAOPTAIBHBIN MPOTE3 HhoTes EI; IliﬂE KCCHONCPHKAPAMAIIbHBIN

BRAILE (Bpazmmus) p RA npore3 Mitraflow Synergy
(bpazunus) (CILIA)

| —
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MeaunnHa He CTOUT Ha MECTE, OHa
pa3BmMBaeTCcad U B CKOpoM by/lyLl|eM CO3/laHHbIE
WCKYCCTBEHHbIE OpraHbl CMOryT roJsIHOCThIO
3aMeHnTb 60J1bHbIE OpraHbl YesloBeKa.

JIEZJOBATE/IbHO MPOLO/IDKUTETbHOCTb XKU3HU
CTaHET BbllLLe.

MeanuymHckas TEXHUKA M03BOJISET
3aMEeHSITh MOJIHOCTBIO W/IN YaCTUYHO BOJIbHbIE
OpraHbl Ye/10BeKa. S/1eKTPOHHbIV BOAUTEDb .,
puTMa cepaua, YCUanTesb 3ByKa /15 JIl0AeH,
CTPajaio UX_[FTyXOToU, XpycrtasnK 13
crieuynasibHovi mN1actMaccbl’ — BOT TOJIbKO
HEKOTOpPbIE TPMMEDPLI UCTIO/Ib30BaHNS TEXHUKU
B MegyLie. Bee Qonbiliee pacnpoCTpaHerie
nosy4aloT TakKe OMONpOTeSpl, NPUBOANMbIE B
JABVXKEHNE MUHUATIOPHBLIMU b/loKa
MUTaHWs, KOTOPbIE pearnpyroT Ha OMOTOKU B
opraHu3Me ye/ioBexa.
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