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[IpyMeHeHEe B TKAHEBOW MHXEHEPU KPYMHbLIX COCYA0B
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The use of grafts seeded with autologous bone marrow-derived mononuclear cells

in tissue engineering of large vessels
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B HacTosiLee BpemMsi 3(hgheKTVIBHOCTb Orepaumyi 1o 3aMeHe ro-
PaXXEeHHbIX aTepOCK/IEPO30M 1 CTEHO3VPOBAHHBIX KPYMHbIX COCYLAO0B
ayToTpaHcrniaHTaTtaMuy, a Takxke ornepauuyi rno aHrnomniacTuke,
HanpaB/ieHHbIX Ha8 KOPPEKLMIO BPOXAEHHbIX AEEeKTOB cepaeqHo-
COCyAVCTOVI CUCTEMbI, BECbMAa HEBESMKA, VI 384acTyr rnauveHTam
TPeGYIoTCS MOBTOPHbIE onepauvni. B cBa3u ¢ aTuM Heobxoavma
paspa6oTKa VCKYCCTBEHHbIX TKaHEVHXEHEPHbIX KOHCTPYKUWU, 06-
18A8K0LVX OCTATOYHOM MPOYHOCTBI0 U CIIOCOGHBIX CO BPEMEHEM
3amMeLyaTbCs TKaHsMM peunnveHTa, o6ecrednBasl ¢hopMypoBaHNe
pyHKUMOHAaIbHOro cocyna. 0630p nocBsLeH Han6oree yCreLHbIM
LOKITVIHNYECKM U KITMHUHYECKVIM VICC/1e0BaHVSM 110 AaHHOMY Ha-
npaBrieHuIo.

Kniouessle cnoea: TKaHeBas MHXEHEPUS COCYO0B, MOHOHYK-
rneapbl KOCTHOMO MO3ra, aHronnacTvika.

BBegenne

OgHYM 13 NepcnekTUBHbIX HanpaBieHU TKaHeBOW UH-
XEHEpPUN 9BN9eTCd paspaboTka 6MoTpaHCnaHTaToB ans
1CMNOMb30BaHNs B CepAaevHo-cocyaucTor xvpypriv. Heo6-
X0OQMMOCTb CO3aHns Takvx TpaHcnaHTaToB o4eBmagHa. Ha-
npviMmep, CerogHs 019 Takowy pacnpocTpaHeHHOoW onepauun
Ha cepaue, Kak aopTo-kKopoHapHoe LwyHTupoBaHve (AKLL),
NPUMEHSAOTCS ayTOreHHbIe TpaHCcnnaHTaTebl 60MnbLUOV Noa-
KO>XHOW BeHbl 6egpa. HecmoTps Ha NpakTUYEecKM HynesBow
pUCK OTTOP>KEHWSE, MO CBOVIM MEXaHWYECKVIM CBOCTBAM OHU
HEe BMOJSTHE COOTBETCTBYKOT AMHAMWYECKVM Harpy3kam, Ko-
TOpbIM NofgBepratTcs nocne yctaHoBkn. bonee Toro, cam
NPOUECC VX NOMNyYeHUs BECbMA TpaBMaTvYeH A9 naumeH-
ToB. PaHHas cmepTHOCTb nocrne onepaunn AKLL coctaens-
eT okono 8%, TpexneTHss BbkvBaeMocTb — okorno 80%,
a cnycta 10 net nocne onepauuu npuviepHo 50% nauyvieH-
Tam TpebyeTcs NMOBTOPHAasA onepauvis B CBA3W C TEM, 4TO
TpaHcnnaHTat creHosvpyetca [1].

Pa3paboTka cuHTeTu4eckux GuoTpaHcnnaHTaToB —
CNoXHas 3a4a4da, Tak Kak BHYTPEHHSS MOBEPXHOCTb TPaHC-
nnaHTaTa goJyKHa KOHTaKTVPOBaTh C KPOBbIO, HE NPMBOOA K
ee CBepTbIBaHMIO 11 06pa30BaHM0 TPOMBO0B, 8 CaM TPaHCMnaH-
TaT OOIMKEH BbIAEPXKMBATh CYLLECTBEHHbIE OMHAMUYECKME
Harpy3kun. Takme maTtepuansl, Kak JakpoH 1 nonuteTpa-
hryopoaTuUIeH, 13 KOTOPbIX B HACTOSLLEE BPEMS M3roTaB-
NVBAKT CTEHTbl U COCYAWCTbIE TPaHCMNaHTaTbl, HECMOTPSA
Ha MOOXOOsALUME MEXaHNYECKME XapakTepUCTVKK, NPOBOL-

e-mail: anait@alkorbio.ru

To date the efficiency of the operations for replacement of
large vessels, affected by atherosclerosis and stenosis, and of
the angioplasty operations for correction of the congenital defects
of cardiovascular system, not sufficient and in most cases the
patient needs a repeated operation. In this connection it is
necessary to develop artificial tissue-engineered vessel-like
structures, possessing the needed strength and able to be
replaced by the recepients' tissue to form a functional vessel.
One of the most beneficial methods in this field is the creation of
synthetic grafts seeded with autologous mononuclear cells derived
from the bone marrow.

Key words: tissue engineering of vessels, mononuclear cells,
angioplasty.

pytoT Tpomb6oo6pa3oBaHve, 0O6bI3BECTBJIEHNE BHYTPEHHEN
CTEHKW TpaHcnsiaHTata 1 ocobeHHo ob6nacTer ero conpu-
KOCHOBEHWSA C TKaHaMu peuvnverTa [2].

YT0o6blI NpenoTBPaTUTL 3TN HEXXENaTeSbHble SBMEHMS,
B pasHble rofbl NPeANPUHNMAaNCh NONbITKA MOKPbITUS BHYT-
pPEHHEN NOBEPXHOCTW TpaHCNaHTata renapyiHoM, OKCUO0M
NnoNaTUIEHa, a TaKXKe 3aCerieHns ee ayToreHHbIMU 3HOO0-
TenuasnbHbIMA W NagkoMbILLEYHbIMW KIeTKaMu, BblOEMeH-
HbIMV 13 6uonTaTtoB COOGCTBEHHOrO COCyha PEeuuvnmeHTa.
[laHHble nogxoabl Noka3anu cBok 3(PEKTUBHOCTb B KpaT-
KOCPOYHbIX KIIMHUYECKUX WCMbITAHUAX, OAHAKO 06bI4HO
TPaHCNaHTaTbl HA OCHOBE CUHTETMYECKMX MaTepunanos
TpebyoT B ckopom BpemeHun (4epe3 2—3 roga nocre ycra-
HOBKM) NMOBTOPHOW Onepaumn 1 nx 3amensl [3].

CerogHs nccnepoBaTeNM U KIVHULWCTLI Bo3marakT
6onblUVEe HaOeXXabl Ha KosnareHoBble CTPYKTYpbl U 6eckrie-
TOYHbIE arIOreHHblE N KCEHOreHHble (3roToBMEHHbIE K3
KPYMHbIX COCYO0B UM NepuKapaa CellbCKOX03AMCTBEHHbIX
>KVNBOTHbIX) TPaHCMNIaHTaTbl, NPeoCTaBnsoWVe onTUMarnb-
Hble ycroBus O agresvn, nponudepaunn 1 auddepeH-
LMPOBKM a@ayTOreHHbIX W ansforeHHbIX rrnagkoMblleYHbIX,
aHOOTenvarnbHbIX KNeTok 1 guepobnacTtos [4—8]. Tem He
MEHEE, 1 TakMe TpaHCMaHTaTbl Nocre yCTaHOBKM 3a4acTyio
TpebyloT MOBTOPHbIX OMEpauui, NoABepratwLyX 0nacHOCTY
>XXN3Hb nauueHTa [9, 10], npryem paHHAS CMepTHOCTb Noc-
ne Takvx onepauwri coctaBnseT npumvepHo 2%, a gecaTtu-
NEeTHsS BbKMBaemMocTb — okono 60—70% B 3aBUCMMOCTU
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OT mMmaTtepumaria, N3 KOTOPOro N3roToBJsieH TpaHcryaHTaT, ero
nokanmsaumm 1 Npo4rx YCrioBUN.

AHanuna nnTepaTypHbIX OaHHbIX MO0 3KCNepmMmeHTalribHbIM
N KIMHNYecKM pabotam B OaHHoW o6iacTtv rno3BonsgeT 13
BCEro MHoOroobpa3smns pas3pabaTbiBaeMbiX NOOXOO0B BblOe-
N1Tb Hamboree MHoroobeulawlyie MeTOOVNKN N CPaBHUTL
NX 3PPEKTVBHOCTL 418 NMPUMEHEHUSA B KITMHUKE.

TkaHeBasi HXeHepus CocyaoB: METOQUKY
1 VX 3PhEKTUBHOCTb

PESyJ'IbTaTbI HAOKITVIHUYECKUX WVCMbITaHUN

TKaHeBas WHXXEHEPWS COCYOOB HACUYUTbIBAET Ha CErof-
HALLHWA OeHb OKONo AByx pecatuneTtui (nepBasi nonbiTka
C03[0aH1s HAaCToALWEN TKAHEVHXXEHEPHOW COCYAMNCTON CTPYK-
Typb! in vitro 6bina npeanpuHata 8 1986 r. [11]). 3a ato
BPEMS MCCnenoBaTeny Ao6unncb BECbMa BMeYaTnsawmX
peaynbTatoB [Tabn.], a B 1999 r. B AinoHuKn 6bina npose-
JeHa nepBas ycrnellHas TpaHcniaHTaums MCKYCCTBEHHOMO

cocyda, Co3[aHHOro Ha ocHoBe 6uogerpagMpyemMoro mart-
pvKca u3 conofimMepa nonunakTunga n nonuvrnvkonmeson
KNCIOTbl, 38CENEHHON0 ayToreHHbIMY 3HOO0TEeNVanbHbIMU
KneTkamu, BbIOENEHHbIMN N3 BUONCUAHOr0 Matepuarna ne-
puheprveckor NoOOKOXXHOW BEHbI MaUMeHTKU. TpaHcnniaH-
TaT 6bUS1 NPUMEHEH A9 PEeKOHCTPYKUMK NoaBeprliencs
OKKJ03UN nerovHon aptepun [12].

Kak okazanocb, abcontoTHOE 60/bLWMHCTBO NEPEYMCIIEH-
HbIX BbILLE TPAHCMMaHTaToB He NoOXoauT OJ19 MCMofb30Ba-
HVS B KNWHKKE. Ha Hal B3rnsa, 0CHOBHOWM MPUYVHOM 3TOro
ABMSETCA HEe ONnTVMarnbHOe Bpemsa buogerpagaunn TpaHc-
nnadHTaTa, Tak Kak B Crly4ae, eciiv BpemMs paspyLlueHusd
TpaHcnaHTaTa B OpraHM3Me peuvinMeHTa He COOTBETCTBY-
€T BpeMeHV 06pa3oBaHnga HopMaribHbIX TKaHel cocyaa, 3To
npmeBoauT NMB0 K PUCKY pa3pbiBa TpaHcniaHTata v Kpo-
BoTedeHus (B cry4ae, ecnu TpaHCniaHTaT pa3pyliaeTcs
6bicTpee, 4emM Heobxoaumo), nNM6o K ONCTPOUNYECKUM
N3MEHEHVSM B CTEHKE cOcyda, BKI4as netpudurkauuio
TpaHcnaHTata, ecrfii OH OCTaeTCcs B OpraHM3Me peumnu-
eHTa [onbliue HeobXxoaMMoro BpeMEHWU.

Mertoabl cosgaHuna TKaHeMH)XEeHEepHbIX CoCyAMCTbIX KOHCTP\]KI.IIIIﬁ
N pe3ynbTtatbl X AOKJINMHNYECKUX McnbITaHUNA

MexaHu4yeckue
MaTpukc Knetkn KayecTBa
TpaHcnnaHrara
EcTecTBeHHbIN: Bbiubu HepocTtato4yHas
KonnareH NENOMUOLNTDI, MPOYHOCTb,
(Tvn He ykasaH) SHAOTENNOLUTDI TpeboBanocb
n chmbpobnacTbl €ro yKpenneHue
nneTeHbIM
[aKPOHOBbBIM
ckadbdongom
KonnareH | u lll Tuna JNlenommoumnTbl HepoctatoyHas
N SHAOTENUOLINTHI, NMPOYHOCTb
BblJENEHHbIE U3
BEHbI MyMOBWHbI
YernoBeka,
GunbpobnacTbl KOXu
yerioBeka
KonnareH | Tuna JNlenommoumnTbl HepoctatoyHas
N SHOOTENuanbHble  MPOYHOCTb,
KNeTku, TpeboBanocb
BblJENEHHbIE U3 €ro yKpenneHue
APEMHON BEHbI nneTeHbIM
cobaku [aKPOHOBbLIM
ckadhdongom
UckyccTBeHHBIN: OHpoTenunanbHble He
Cononumep KIETKN TEeCTMpOoBanuchb
nonurnakTMHa n chmbpobnacThl,
N NONUITIMKONNEBOIA BblJENEHHbIE
KMCNOTbI 13 COHHOWN apTepuu
UM SSPEMHON BEHbI
oBel,
Cononumep JlenommouunTsl, Xopoluue,
MONUrIMKONNEBON aHOoTENManbHble COOTBETCTBYIOT
KUCMOThI KNeTkn n ubpo- MexaHU4YeCckum
1 nonuruapokcuarn- OnacTbl, BblOENeH- CBOMCTBaMm
KaHoaTa Hble 13 COHHOW HOpMarbHOro
apTepum OBLbI cocyna

TpaHcnnaHTaTa a
Ha mogenu 0
(&)
He TectupoBancs [11]
in vivo
He TectupoBancs [13]
in vivo
3aaHsasa nonas 65% coxpaHHocTu, 35% [14, 15]
BeHa cobaku TpaHcnnaHTara nogBeprioch
ovogerpagauun
C 3aMeLleHNEM HopMarbHOWA
COCYOUCTOW CTEHKOW BEHbI
peuuneHTa
(cpok aHanusa — 6 mec.)
JleroyHas Oxono 20% coxpaHHOCTH, [16, 17]
apTepusa oseL| 80% TpaHcnnaHTarta
pe3opbupoBanocs,
3amMelLLascb TKaHAMU
peuuneHTa

(cpok aHanusa — 6 mec.)

WHdpapeHanbHas
aopTa OBUbI

100% coxpaHHOCTH,
TpaHcniaHTaT He nogseprcs
ovogerpagauun

(cpok aHanusa — 5 mec.)
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OkoH4aHve Tabnibl
" MexaHuyeckue O6nacTb CoxpaHHOCTL
aTpuKc KneTtkun KayecTBa MMNnaHTaumm TpaHcnnawTaTa
TpaHcnnaHTaTa Ha mopenu
Monumep JlenommnoumTbl Xopoluve, Bonbliebepuoas 100% coxpaHHOCTM
NOMUIINKONMEBON W SHOOTENuarnbHble  COOTBETCTBYHOT apTepus CBUHbMU (cpok aHanusa — 1 mec.)
KNCIOThI KNeTkn 13 Obluben MeXaHU4YeCcKum
aopTbl cBoOMNCTBaM
HOpManbHOro
cocyaa
Cononumep JlenommoumTsl Xopoluve, HwxHAs nonas 100% coxpaHHOCTU
NOMUIINKONMeBON n chmubpobnacthbl, COOTBETCTBYIOT BeHa cobaku (cpok aHanusa — 13 mec.)
KUCMOThI, BblOENeHHbIe MeXaHN4YeCKUM
KarnponakToHa 13 6egpeHHoN BEHbl  CBOWCTBaM
1N MOJTOYHOWM KMUCHOThI cobaku HOpMarbHOro
cocyaa
Cononumep JlenommoumTbl Xopouuve, He TectupoBancs
NONUIIMKONNEBON n dunbpobnacTsbl, COOTBETCTBYIOT in vivo
KUCNOTbI 1 nonu-4- BblOENEeHHbIe MeXaHN4YeCKUMm
rmapokcubyTuparta N3 COHHOW apTepun  CBOWCTBaM
OBLbI HOpManbHOro
cocyaa
Cononumep MoHoHykneapHble Xopoluue, He TectupoBancs
NOMUIINKONMEBON KNneTKu, COOTBETCTBYIOT in vivo
KUCNOTbI 1 nonu-4- BblOENeHHbIe MeXaHN4YeCKUM
rmapokcubyTuparta 13 NyNOBWHHOMN cBoVicTBaM
KpOBW YeroBeka HOpManbHOro
cocyaa
Cononumep MoHoHykneapHble Xopoluue, HwxHsa nonas MoaBeprancsa nonHomn
NMOSIUMOJSIOMHOM KIEeTKM, oTMeYeHa BeHa cobak Ovogerpagauum B Te4eHve
KMCNOTbI BblOENeHHbIe npoaykums 6 mec., 3ameLLasch
N g-KanporakToHa N3 KOCTHOro Mo3ra MOHOHYKMeap- HOPMarbHbIMW TKaHAMU

Cononumep
nonu-L-mono4Hom
KWUCNOTHI

N e-KanponakToHa

Bes matpukca,
TpaHcnnaHTaTbl
Ha OCHoBe
BHEKITETOYHOIO
MaTpuKCa,
CeKpeTMpyemoro
KneTkamm

cobaku

MoHoHykneapHble
KNEeTKM,
BblOENEeHHbIe

N3 KOCTHOro Mo3ra
cobaku

DdunbpobnacTbl KOXu
YeroBeka,
nenommouunTbl

N 3HOoTenmarnbHble
KIneTku,
BblOEenNeHHbIe

13 NMyNOBWHHOMN
BEHbl YenoBeka

HbIMU KINEeTKaMm
daktopoB VEGF
W aHrnonosTuHa-1
(Ang-1)

Xopoluune, npu
cTumynaunn
aLEeTUNXONVHOM

B TpaHcnnaHTarax
npoAyumpoBanach

aHOoTenuanbHas
NO-cuHTa3sa

n NO, a Takxke
VEGF n Ang-1

Xopoluue,
COOTBETCTBYHOT
MEXaHUYeCKUM
cBOMCTBaM
HOpMarnbHOro
cocyaa

HwkHaa nonas
BeHa cobak

BonbLiebepuosas
apTepua cobaku

peumnnueHTa; MakcumarnbHbIi
CpOK aHanusa — 2 roaa,

B TEYEHWNE KOTOPbIX HE ObINo
OTMEYEHO OECTPYKTUBHBIX
NMPOLIECCOB Y HapyLUEeHUs
yHKUMA B obnacTtu
TpaHcnnaHTara

lMogBeprancsa nonHomn
Ovogerpagauum B Te4eHve
6 mec., 3ameLLasnch
HOpMalbHbIMA TKaHAMU
peuunueHTa

50% coxpaHHocTU, Ha 50%
TpaHcnnaHTaT 3aMecTurca
HOpMalbHbIMA TKaHAMU
peuunueHTa

(cpok aHanusa — 7 cyT.)
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Ha cerogHAWHW OeHb YCnellHble KMUHWYECKMEe UCHbI-
TaHWs 6bINV NPOBEAEHbLI TOJbKO C MCMNOSb30BaHWEM TPaHec-
nnaHTaToB Ha OCHOBE COMNONMMEpPOB MNonu-L-monoyHon
KMCNOTbl, M3roTOBMNEHHbIE C HEKOTOPbIMU MoanMUKaLns-
MW Mo MeToavike, npeanoxenHon G. Matsumura [22]. MNog
«yCMEeLIHOCTbIO» Noapa3yMeBaeTCa CTabuNbHbIN B TeYeHUe
MoYTN OECATV JET MONOXUTENbHbIN pesynbTart [22].

KnvHuyeckve venbiTaHns TKaHEeUHXEHEPHbIX

TpaHCnnaHTaToB CocynoB

B 1999 r. rpynna kapavoxvpypros 13 AnoHun nog py-
koBoacTBoM Towmxapy LLUunHokum (T. Shinoka) Havana knu-
HUYECKME WCMbITAHUS TKaHEeVHXEHEPHbIX 3KBMBareHToB
COCy[0B Ha OCHOBE COMOMMMEPOB MofnU-L-Mono4YHoW 1 no-
nurnvkonueson kuenot [12, 26].

PaHee atumu vccnepoBaTensamMu 6biy1 NPOBEAEH psfn
YCMELLUHbIX OOKMMHNYECKUX UCMLITAHUA TKaHEWHXXEHEPHbIX
COCYy[0B Ha CUMHTETMYECKOV OCHOBE, BbINOJTHEHHbIX Ha CO-
6akax [19] n oBuax [27—29]. MNocne HavYana KNUHNYECKMX
ncnbiraHmin B 1999 r. 66 npoBeaeHbl onepaunn 25 na-
umeHtam. BoapacT naumenToB kone6ancs ot 1 oo 21 roga.
V Bcex nauveHToB Habroaanmcbh MHOXXECTBEHHbIE BPOXK-
OEHHbIE aHOManuy cepaeYHOCOoCYOVCTON CUCTEMbI, BKITHO-
YalLUMe B pasnmnyHbIX KOMEBUHALUMAX OBA BbIXOOHbLIX OTBEpP-
CTUS NpaBOoro >Xenyaodka, AeekT MeXX>KernyaoydkoBomn
neperopoaxkn, OedekT MUTPanbHOro KrnanaHa, HegopasBu-
TVe NeBoro XXenyao4dka 1 NpucyTcTBOBAaBLLY BO BCEX CIly-
YyaeB aTpes3uio NpaBoy NGB0 JIEBOW NEro4YHor apTepun.
BonbLIVHCTBY NaLUVEHTOB paHee y>Ke NMpPoBOAUITUCH XUpPYp-

ATtpe3us
rneroyHow aptepumn

KnanaH
Hepopassutue
nesoro
OTBepcTUe xenyaouka
npepcepausa
TpaHcnnaHTat

- ApTtepuanbHasa KpoBb
- BeHO3Has KpoBb

CMewaHHas KpoBb

Bnokapa
aopranbHoro
Knanasa

Y3Kuit MUTpanbHbINA

rnyeckue onepaumn Ha cepgue. T. LLIvHoka v ero Konneru
NpoBeny naumMeHTaMm MoaMrumMpoBaHHyo onepaunio MoH-
TEeHa, NPV KOTOPOW TpaHCMfaHTaT ycTaHaBMBarcs Mexay
HWKHE MOJIoM BEHOW W JIErOYHON apTepuen, He TosbKo
CNny>ka LUYHTOM, HO 1 3amMeLlasi y4acToK JIero4Hom apTepumn
C aTpesvien B 0651acTy ee OTXOXXOEHWUs OT JIero4YHOoro cTBO-
na (puc.).

O6bI4HO Npy onepaumy MoHTeHa, HEo6XoAVMOW O pas-
OeneHns CUCTeMHOro U Nero4Horo KpoBoToKa NnyTem oTBe-
OEHNs BEHO3HOWM KPOBW M3 NMpaBoro npencepavs B reroyd-
Hyl0 apTepuio, NPOV3BOAWNTCS, ECN BO3MOXHO, NMpsMoe
coeavHeHvie NpaBoro Npeacepavst U Niero4Horo cTeona, MMéo
FIEro4YHOro CTBOSIa W HWXKHER Monol BeHbl. PaHHas cmepT-
HOCTb MOCJie 3TOV TSKENon onepauun COCTaBIISIET OKOJS10
48% [30].

B KNMHMYECKMX WCMbITAHUAX MPUMEHSNOCh TPW pasHo-
BMOHOCTW KJIETOYHOrO MaTtepuana.

1. KneTku, BblAeneHHble U3 NOOKOXXHbIX BEH NaLMEHTOB
(n=3). B atom cny4ae cMeLlaHHyH MonyJisuMi KIeToK,
COCTOSILLYI0 M3 3HOOTENMOUMTOB U rMagKoMbILWEYHbIX Kre-
TOK, BbICEBanu/ c NOMOLLbI0 NUMNETMPOBaHNA Ha MaTpUKChbl,
KyNbTVIBMPOBANn Ha HYX B TEYEHE Hedenu 1 3aTeM TpaHc-
nnaHTpoBanu.

2. LenbHbIn kKocTHbIM Mo3r (n=7). Ha maTpukcbl ¢ no-
MOLLbIO0 MMNETUPOBAaHNSI HAHOCUICh acnmnpaThl ayTOreHHOro
KOCTHOro mMo3sra 6e3 NMpoBeAeHus Kakor-nv6o cenapaunmn
KNeTo4YHbIX nonynauun. lNepen npyMeHeHUEM MaTpUKChI
C KIeTkamMy Haxoaunuvcb B KynbTyparbHOW cpene in vitro
B TeyeHne 2—4 4acos.

AnacTtomo3s
BepXHeW Nonou BeHbl
Y Nero4yHon aptepum

N

HwxHan
nonasi BeHa

Cxema mMoguchmLpoBaHHov onepayuy @oHTeHa, MpoBeaeHHOV rpyrov Kapauoxvpypros

rop pykosogeteom T. LLinHoku 25 nauymweHTam
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3. MoHoHykIeapHas pakuus KOCTHOro Mo3ra, Bbife-
FNIEHHasl 13 acnMpaToB ayTOreHHOro KOCTHOro Mo3ra ¢ no-
MOLLIbIO LIeHTPUMYrnpoBaHns B rpaaveHTe MioTHOCTU Ha
nepkonne (n=13). Knetku, Kak 1 B npegplayLlemM cry4yae,
BbICEBaIM Ha MaTpUKC, KyfbTUBMPOBAny Ha HEM B TEYeHue
2—4 4acoB, a 3aTeM MNPOBOAVN TpaHCNaHTauuto.

/13 Bcex nauveHToB ToJbKO Yy 0OHOro 4Yepes YeTbipe roda
rnocrne yCTaHOBKW TpaHcniaHTaTa Habnioaarncs ero CTeHos,
n3-3a Yero noTpe6oBanacb MOBTOpPHAas TpaHCMnaHTauus.
V ocTanbHbIX NaUMEHTOB B Te4eHne 5—B-neTHero neproaa
HabnoaeHNs He 6bINI0 OTMEYEHO OCITOXKHEHUI, CBA3aHHbIX
C HapyLLeHVSAMU OYHKUMIA TpaHCnnaHTaTa v nepdysnn ner-
KWX, N HUKOMY U3 HMX HE NOoTPe6oBarochb O0MOMHUTENbHbIX
onepauuin. [Jsoe nauveHToB yMeprv B pesyrbTate cepaedy-
Hom HepocTaTo4HocTy [31]. o HacToswero BpemMeHu
y OCTaslbHbIX MaUMEHTOB HEe OTMEYEHO HUKaKMX ANCHYHK-
UMIA TPAHCMAHTaTOB M HapyLUeHUn nNepdy3nn Nerkmx; oHn
BEOyT HOpMarbHbI 06pa3s XXW3HW, HEe Hy>XXOasicb B MMMYHO-
CYMpPECCVBHOWM Tepanuu 1 Tepanuy aHTUKoarynsHTaMu.

Kak crnegyeT 13 nNuTepaTypHbIX OaHHbIX, Ha CErofHsL-
HWA OEHb HAUNYYLWVM BapuaHTOM TKaHeWH>XeHEepHOro
TpaHcnaHTaTa Ons 3aMeHbl aTpeTUYecKMX KPYMHbIX COCy-
[0B $IBIISIETCA TPaHCMNIaHTaT Ha OCHOBE conosvMepa nonu-
L-MOM0O4YHOM 1 MONUTTIMKONIMEBOW KUCIIOT, 3aCEeJIeHHbIN
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