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COIEP)KUT TOPUCTHIN KapKac, 00eCIIeYNBAIONINIA BPaCTaHHE COCYAMCTBIX M COCIMHUTENBHBIX TKAaHEH,
BKJIAZBIII WM CHUCTEMY BKJIAJBIIICH, BBITOJHEHHBIE C BO3MOXKHOCTHIO Pa3MEUICHUS B IMOPUCTOM
KapKace, a TakkKe YIUIOTHUTENb, BHIMOJHEHHBIA ¢ BOBMOXKHOCTBIO 3aKPBITh MPOKCHUMAILHOE OTBEPCTHE
B TIOPHCTOM KapKace. YCTPOHCTBO MOXKET JOMOJTHUTENBFHO COAEP)KaTh YCTPOHCTBO UISI JOCTaBKU
KIIETOK, TPEIHA3HAYCHHOE IS TOCTABKH KIIETOK B MOPHUCTHIM Kapkac. Croco0 TpaHCIDIaHTAI[UH
KJICTOK COJACPXKUT JIBYX3TaIHBIN MpOIEcC. YCTPOWCTBO MPOXOJAWT WHKYOAIlMI0O B OpraHW3ME XO3SHHA
U1 00pa3oBaHMs BAaCKYIIAPH30BAHHON KOJUTATCHOBOW MATPHIIBI BOKPYT BKJIAJBIIIA, PACHIOIOKEHHOTO B
MOpUCTOM Kapkace. J{anee BKJIaIbIIT H3BICKAIOT U3 IOPHCTOTO KapKaca, IOCIe Yero KIETKH JOCTaBIISIFOT
B BaCKyJIIpU30BaHHOE NMPOCTPAHCTBO, CO3[AHHOE B IOPUCTOM KapKace.
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2420-559126EA/026
CIIOCOBBl M YCTPOMCTRBA JJIA KJIE TOYHOM TPAHCIIJIAHTAIINN

Hois OaHHOM’ 3adBKU UCIpallMBaeTCH [IPUOPUTET 1o
npenBapuTesibHOM 3asaBke CIA N 61/238011, mnomadHHOM 28 aBTycTa
2009 roma, koTOpad IIOJIHOCTBI BKJIOUeHa B HaCTosllee ONMCaHUe
[IOCPEenCTBOM CCBUIKU.

HacTosmee pacKpPHTHE OTHOCHUTCS K o0BJIaCTU KJIETOUHOM Tepalllu,
KOHKpeTHee, kK crnocobaM UM YCTPOMCTBaM IJIS TpPaHCIJIaHTaluuM KJIETOK
B OpraHM3M XO3AMHA.

HenaBHUEe OTKPHTUA B oByiacTu KJIETOUHOM Tepalnu
IpedoCTaBJIAIT HOBHE BOBMOXHOCTM OJS MCIOJL30BAHUA KJIETOUHOM
TPpaHCIJIaHTaluuM Opu 3aboJIeBaHMAX, OCTpas IHOTPpebHOCTE B JIEUEHUU
KOTOPHEIX OCTaeTcd HeyIOBJEeTBOPeHHOM. B HacTodAmee BpeMsa He
CymmecTBYeT B IIOJIHOM Mepe 500eKTHMBHOM MeIMKaMeHTO3HOM Tepalllu
IOJIS MHOTUX MNIPpHMOOPEeTeHHEX M BPOXIeHHHX 3abojieBaHMUM, TakMX Kak
omnadeT VIV BoJIe3Hb [TapKMHCOHA, BHI3BaHHHBIX moTepen W
[IOBPEeXIEeHVEM KJIETOK, IMNPONYLUMPYKIMX OMOMOJIEKYJIH, HeOOXOIOVMEE IIJIA
KOHTPOJIA  QOUBMOJOTHUECKMX  QYHKUUMN. KiieTouHad  Tepanmd  OaerT
Hanoexny Ha 3aMeHY I[IOTEPAHHHX WJIM IIOBPEXIEHHHX KJIEeTOK ITOHOPCKUMU

KJIeTKaMM WJIM CTBOJIOBEIMM KJIETKaMM IOJIA BOCCTAHOBJIEHMA HaAPYIIEHHEX

GM3BUOJIOTUUE CKUX byHKUMM . Hanpuwmep, TpaHCIJIaHTalmng KJIETOK
OCTPOBKOB JlanTepraHca obecrneumuT CpencTBO BOCCTAHOBJIEHUA
yIIpaBJIeHUS YTUIEBOOHEIM ODOMEeHOM N nalumeHTOB, cTpamanirx
VMHCYJIVMHO3aBUCUMBEIMA dbopmamm omrabera. AHaAJOTMUHEIM obpasoM

TPAHCILJIaHT A I OoaMMHepTUUeCKUX HEeMPOHOB NI HeMpaJibHEX
CTBOJIOBEIX KJIETOK IIOABMJIACHE B KaueCTBe IIePCIEeKTUBHOW KJIETOUHOM
Tepaluu IJIg JledyeHus O6oJie3HM [lapKMHCOHA.

OCHOBHEIE OTpaHWUMBalmMe GaKTOpPE IPU IIPYMEeHEeHUM KJIETOUHOM!
TepaluM - CJOXHOCTH TpPaHCIJIaHTaluM KJIEeTOK B TKaHb XO03AMHA U
oBecrnieyeHre TOTO, UYTO IepecaxXeHHHe KJIeTKM OyIyT [IpOodoJIXaTh
bYyHKIIMOHMPOBATEH, He BHSBHBBAag WMMYHHOTO OTBeTa ¥ He TIPUMBOISA K
IPYTVM BPEeNOHOCHHM MOOOUYHHM 5DbodekTamM B oOpraHM3Me XO3gMHa.
[IpennIpUHYMAJIUCE TIOTIEIT KU BBeleHusd TepalneBTUUYECKUX KJIETOK
HeloCpeACTBEeHHO B OpraHu3M XxX03fAMHa, HalpyuMep, B COCYIUCTYIO
cucTeMy, WM IIyTeM KVMIJIaHTaluMM B OpTaH WM TKaHb. OOHAKO IIpU

HpHMOﬁ KJIETOUHOM TPaHCIIJIaHT a1 IMallieHTy HOTpeéyeTCH



[IOXU3HEeHHAad VMMYyHOIOEeIpeCCaHTHaA Tepalmsd, npu 5TOM
VMMYHOIOENPpeCCaHTHEEe IIpelapaTH MOI'YT BHS3HBATL TOKCUKO3 OPIaHM3Ma
X03AMHA ¥ OKasz3aTbCd TOKCHMYUHLEIMU OJIA UMIJIAHTHMPOBAHHEIX KJIETOK.
Kpome TOTO, HENOCPEICTBEHHHIM BHXOI KJIETOK B KPOBb MOXET
IPUBECTM K HeMeIJIeHHOMY BOCIaJIMTEeJIbBHOM peakluM, OIoCPpeIOoBaHHOU
yepes KpoBb (IBMIR), koTopas MHMUMMPYET KOATyJISLUMOHHEIM KackKal U
MOXeT Ppa3pyllMTh SHAUUTEJIBHY YacThb TPAaHCIUIaHTUMPOBAHHEIX KJIETOK.
[loMMMO 2TOTO, KIJIETKM MOI'YT OTJIOKUTLCA B MUKPOCOCYIOAX U NIPUBECTHU
K OJIOKMPOBaHUI ¥ TpoMBOO3y COCYHOOB, UTO MOXeT CTaTh IPUUMHOM
noTep OGYyHKIMOHAJIBHEX CIHOCOOHOCTEM TpaHCIJIaHTHMPOBAHHEX KJIETOK U
IOBPEXNeHUS MeCTHOM TKaHU.

Cllenynmuil TepaleBTUUECKUN TMOOXOH 3akJouyaeTCcd B IOCTaBKe
KJIETOK C MCIOJB30BaHUEM YCTPOWMCTE, oBecrneurpaUX  KJIeTKaM
OMOJIOTHUUYECKM IIPUTOOHYID Cpeny LOJ4a IOpebelBaHMA B OpTUaHU3Me
Xo3AMHa. OCHOBHHE IIPOOJIEME, CBA3aHHEE C OaHHBEM I[IOOXOIOOM, -
VMHKOPIIOPUPOBaHME KPOBEHOCHHX COCYHOOB B YCTPOMCTBO HOJIA OUTaHUS
KJIETOK U TOIOepXaHWMs ONTMMAaJILHOM Cpell B YCTPOMCTBe C LeJbi
oBecIlieueHNd OJIMTEeJIbHOT'O BEIXMBAHWA KJIETOK. B OTCYTCTBHUE
HeMeOJIeHHO OOCTYIIHOM BaCKyJIAPU30BaHHOMU Cpensl
TPaHCIIJIAHTUPOBAHHEE  KJIETKM  He  MMelT  BO3MOXHOCTM  IIOJIy4YaThb
OOCTaTOYHOE  KOJIMUEeCTBO  KMUCJOpoIa M JIeTKO M30aBJIATHLCA  OT
IPOOYKTOB BHIOEJIEHMA, ¥ MOT'YT OBCTPO HNOIMOHYTH WM IIOJIYUMUTH
[IOBPEeXOeHUI BCJEOCTBMe 50PeKToB MIIeMMM UM TUIIOKCUM. KpoMe TOTO,
oaxe IIpM pPaHHEM pOCTe HEeKOTOPHEX COCYIOOB, COCYIOH MOI'YT He
[IOJIyYaTh I[IOOOEPXKM CYIEeCTBOBaHUA. B IOMNOJIHEHMEe K BTOMy, KackKal
eCTeCTBEHHHX BOCHaJMTEJILHEX peaKlui opTraHM3Ma TakKXe  MOXeT
IPUBECTM K TUOeNIM WM IIOBPEeXOEeHUI KJIETOK. B uMCIIO HEKOTOPHX
OOIOJIHUTEJILHEIX  [IPpOoOJIeM, OIpUCylMxX  OaHHOMy  IIOOXONY, BXOOAT
oBpa3oBaHue napanuH u/Uim OJIOKUPOBaAHUE YCTPOWCTRE,
HEeCOBMECTHMMOCTE MaTepHualjla YCTpOMCTBa C OMOJIOTHMUECKOW Cpenou,
CJIOXHOCTH BU3yaJU3aLUN YCTPOMCTRAa n Cpenu VIMILJIaHTaluu,
HeNoIXOOAmMe pas3MepH yCTpoWCcTBa, OTPMLATEJIBHO  BJIMAKIME  Ha
OMOJIOTUUECKHUE OYHKLIUM KJIETOK, HECIIOCODOHOCTD 3aTPY3KU
COOTBETCTBYKIETO KOJMUECTBa KJIETOK IJS TI[IOJIydeHUud YCTOMUMBOTO
TepalleBTUUeCKOTO 5bbexTa, CJIOXHOCTL YyIajleHMA YCTPOWCTBa, KoIda

ero TpebyeTcsa IepeMeCTUTL. KpoMe ToOro, KOHOUI'ypallMs YCTPOMCTBA



MOXeT He COOTBEeTCTBOBATEL BHEMHMM KOHTypaM TeJjla, UYTO MOXeT
IPpUBECTM K  HEHOPMAJIbLHOMY  «BHCTYIAHMIO»  YCTPOMCTBA, neJjas
YCTPOMCTBO HeIpMeMJIeMBEIM MOJIS IIalMeHTa ¢ SCTeTUUYeCKOM TOUKU
SPEeHNUS.

TakyMm  obpasoM, coxpaHsgeTcd IoTpe®HOCTL B paspadoTke
sbbeKTUBHOM TEeXHOJIOTUU OJ1s YCIIEMHOM’ TPAaHCIIJIaHT Al
TepalleBTUUEeCKUX  KJIETOK. B HacTodmeM PaCKPHTUM  [IPeOJIOXEHEH
CIIOCOBH M YCTPOMCTBa OJA OOCTaBKM U IMOOOEPXKM KJIETOK in vivo B
TeueHMe MPOIOJIKUTEJILHOTO OTpeska BpeMeHM, pemasd IOpU  STOM
MHOXEeCTBO IpoBJeM, CBOMCTBEHHHX CYIECTBYOIMM IOOXOOaM KJIETOUHOM
TepallMM Ha OCHOBE MCIIOJIL30BAaHUA YCTPOMCTB.

B OOHOM acIlekKTe HacCToAmeI0 PacCKPHTHUS CO30aHO YCTPOMCTBO
OJIS TpPaHCILUIaHTaLUMM KJIeTOK B OpTaHM3M Xo039MHa. YCTPOMCTBO
COOEPXUT IIOPMCTHEM Kapkac, comepXamnuii, IO MeHbIel Mepe, OOHY
KaMepy, MUMeRIYy OIPOKCUMAJILHEINM KOHell ¥ »OUCTAJbHEM KOHel, a
TakXke, IIO0 MeHbIel Mepe, OIOWH CBEeMHEM BKJIAOBII, BHIIOJHEHHEM C
BO3MOXHOCTBI0 pas3MelleHMsd, I[I0 MeHbIeld Mepe, B OIHOM KaMmepe.
[IOpUCTHIT KapKac COIePXUT CeTKy C SuelKaMy, BHIIOJIHEHHEMM C
BO3MOXHOCTBIO Crioco®CTBOBATDH IpopacTaHNo COCYIOMCTHX u
COeIMHUTEJILHEX TKaHel, IO MeHbIleM Mepe, B OOHY KaMmepy. B
HEKOTOPHX BapMaHTax U3TOTOBJIEHMUS IOPUCTHI KapKac COIEPXUT
IOJIMIIPOINIMIIEHOBYI0 CETKY .

B IOpyroM BapMaHTe M3TOTOBJIEHUS  HaCTOLIeIo  PacCKPHTUI
IpencraBjieHO YCTPOMCTBO [OJAd UMIUIAHTALMM KJIETOK B OpPTaHus3M
X039UHa, OpyM STOM YCTPOMCTBO  COOEPXMT  IIOPUCTHIA  KapkKac,
comepXxammii OOHY MWJIM HEeCKOJLKO KaMep, MMeKNMxX IPOKCHMAaJIbHEBI
KOHell M IUCTaJIbHEI KOHell, a TakXke OTBepCTHMe Ha IPOKCUMAaJIbLHOM
KOHIle WMJIM IMUCTaJILHOM KOHIe, JMOO UM Ha IPOKCHUMAaJILHOM KOHIe, M Ha
IMCTaJILHOM KOHIe. IIOPUCTHI KapkKac COIEPXKUT CeTKy C guelKaMu,
BHINIOJIHE HHEIMA c BO3MOXHOCTLIO CIIOCOBCTBOBATE IpopacTaHN’o
COCYIMCTHX ¥ COeIMHUTEJILHHX TKaHell B OIHY MJIM HEeCKOJIbLKO KaMep.
VCTPOMCTBO TaKXke COOEPXUT OOHY WJIM HECKOJILKO CUCTeM C OBYMS
BKJIAOBIIAMMA, coIepXalmx BHEMHUN BKJIA LI, BHITIOJIHEHHEIA c
BO3MOXHOCTBI0 Pa3MelleHMsS B ONHOM MJIM HEeCKOJIBKMX KaMepax, a TakKxke
BHYTPEHHUM BKJIAOBNI, BHIIOJIHEHHHIN C BO3MOXHOCTLI pasMemeHMsS BO

BHeIIHEM BKJIaIHIIE . Kpome TOT'O, yCTpOﬁCTBO comepxmTr, IIO MeHbIIen



Mepe, OIOMH YIIJIOTHMUTEJL, BHIIOJIHEHHHN C BOBMOXHOCTBID BaKpPHTH
CHUcTeMy BKJIAOHIIEY B KaMepe, 4a TakKXe BaKpPHTbL OTBEepCTHME Ha
IIPOKCUMAJIEHOM  KOHIIE NI OVCTAaJIbHOM KOHILE, JInoo u Ha
IPOKCUMAJILHOM KOHIe, UM Ha IUCTaJbHOM KOHIle KaMepH.

B IpyroM acleKTe HacToAmero PacCKPHTUA [IpeInJioXeH CIocod
TpaHCIJIaHTalUUM KJEeTOK B OpTraHM3M x03auHa. Crnocod BKJOUAET STarllbl
VMMILJIaHTaAlMM YCTPOMCTBa IJId YIePXMBAHMA KJIETOK B OPTIaHM3Me
XOBSaMHa, OpM  STOM  YCTPOMCTBO COODEepPXMUT  TIIOPMUCTEM  KapKac,
comepXaluii, II0 MeHBIIelM Mepe, OIHY KaMepy, MMEKIYH IIPOKCUMAJILHEIM
KOHell M IUCTAJIbHEM KOHell. IIOPMCTHM Kapkac COIOEPXUT CeTKYy C
AuerKaMu, BHIIOJIHE HHEIMIU c BO3BMOXHOCTEIO CriocoBCTBOBATEL
IPOPACTaHMI COCYIOIMUCTHX ¥ COeIMHMTEJILHEIX TKaHeM, I[I0 MeHbleln
Mepe, B OOHY KaMepy. B HeKOTOPHX BapMaHTax M3TOTOBJIEHUS
IIOPUCTEI KapKac COIOEPXUT IIOJUIIPONMIIEHOBYI CEeTKY. YCTPOMCTBO
OOIIOJIHUTEJILHO COINEPXMT, MeHbIlel Mepe, OOMH BKJIALBI, BHIIOJIHEHHEM
C BO3MOXHOCTBLI pPasMeNeHMs, I[I0 MeHbIleM Mepe, B OIHOM KaMmepe, IIpK
2TOM, IIO MEHbBIeM Mepe, OIHa KaMepa COIEPXMT OTBEepCTHMe Ha
IPOKCUMAJIEHOM  KOHIIE NI OVCTAaJIbHOM KOHILE, oo " Ha
IPOKCUMAJIbLHOM KOHIIe, M Ha IOUCTaJbHOM KOHIe. Crnoco® BKJIOUAET
STare BaKPHTHSA OTBEPCTUSA Ha IPOKCUMAJLHOM KOHIEe WM IMCTAaJIbHOM
KOHLe, JMOO U Ha I[IPOKCUMAaJIbLHOM KOHIle, ¥ Ha IUCTaJbHOM KOHIE
KaMeps IIoCcJle  MMILIaHTaluy  yCoTpoMcTBa. Crnoco®  OOMNOJHUTEJLHO
BKJIDUAET IOoOIepXaHMe  YCTPOMCTBa B  OpraHmM3Me  XO034aMHa OO
IPOHMKHOBEHUSA COCYIMUCTHX WM COeIMHMTEJILHHEX TKaHel B IIOPUCTHIM
Kapkac, IOJIydeHMe [OCTyIa K YCTPOMCTBY Uepes XUPYPIMUeCKUN
Hampes, I[IOBTOPHOE OTKPHTHE MNPOKCHUMAJIBHOTO KOHIA MJIM IOUCTAJILHOTO
KOHLa, JMOO M IPOKCHMMAJILHOTO KOHIA, M OMCTaJBHOTO KOHIA KaMepH,
MBBJIeUEeHMEe BKJIAOBA M3 KaMeps Jig o00pa30BaHMA IIPOCTPaHCTBa B
IIOPMUCTOM Kapkace, MHKAICYJIUPOBAHHOTO B BaCKYJIIPUB0BaAHHYIO
KOJIJIAT€HOBYIO MaTpHULY, OOCTAaBKY KJIETOUHOTO MaTepuia B
BaCKyJIIPMB0OBAHHHOE IIPOCTPAHCTBO, a TaKXe IIOBTOPHOE BaKpPHTHE
OTBEPCTUSA Ha IIPOKCHMMAJLHOM KOHIE WMJIM IMCTAJILHOM KOHIe, JMOO u
Ha TPOKCHMMAaJIbHOM KOHIE, M Ha OMCTAJIBHOM KOHIIe KaMepHl.

B IOpyroM aJIbTEePHATHMBHOM BapraHTe MU3TOTOBJIEHMS B CIocobe
VMMILJIAHTAUUM KJIETOK B OPTaHM3M XO3AMHa 00ecCleueHO MMILJIaHTUPYEeMOe

yCTpOﬁCTBO IJIA YIOEPXMBaHMA KIJIETOK B OpIT'aHM3IMe XO3A4AMHa, IIpM S5TOM



VMIIJIaHTHPpYyEeEMOe YCTpOﬁCTBO COIOEepPXnT HOpMCTHﬁ Kaprac, VMo
I1IOPEHI, BEIIIOJIHEHHEIE C BO3MOXHOCTEIO CrIocoBCTBOBATH IIpopaCTaHNIO
COCYIVCTEIX M COeIMHMTEJIEHEIX TKaHeM B HOpMCTHﬁ Kapkac, a Takxe,
10 MeHbIlen Mepe, OIOHYy CHUCTeMy C IOIBYMA BRJIaIbIlaMM, BEIIOJIHEHHYI C
BO3SMOXHOCTEBIO pasMeleHMA B TIIOpMCTOM KapkKace. HOpMCTMﬁ KapKac
VIMITJIaHTVMPYEeMOTI'O YCTpOﬁCTBa CoOOepxmT, I10 MeHbInen Mepe, oIoHYy
KaMepy, HJMeRlYn OTBepCTHMe Ha IIPOKCUMMaJIEHOM KOHIe WMJIM IMCTaJIbBHOM
KOHIle, JmMOO ¥ Ha IIPOKCMMaJIEHOM KOHIle, ¥V Ha IMCTaJIEHOM KOHIIe
KaMepPEHl. YCTpOﬁCTBO COIOEPXT VYIIJIOTHMTEJIE OJIA 3aKPEITHMA OTBEepPCTUA
Ha TIIPOKCUMMaJIBEHOM WJIM IMCTaJIEHOM KOHIEe, JMOO U Ha IIPOKCHMMaJIBEHOM,
M Ha INVMCTaJIBHOM KOHIIe, IO MeHbIen Mepe, OnoHOM KaMepEHL. Ilo
MeHbIIeMn Mepe, OIOHa CHucCcTeMa BKJIaObInen VMIIJIaHTHPYEMOT'O YCTpOﬁCTBa
COIOEpPXNT BHEIIHUM BKJIaObIl, BHIIOJIHEHHEM C BOSMOXHOCTEIO

PasMemeHnd, IIO MeHbIen Mepe, B onoHOM KaMepe, a TakKXxe BHYTpeHHMﬁ

BKJIa OB, BEIIIOJIHEHHEIM C BO3SMOXHOCTEIO PasMeleHMA BO BHeIIHEM
BRJIaOHIIE . Crioco6 IOOIIOJIHMTEJIEHO BKJIOUaeT STallbl VIMITJIaHTalllM
yCTpOﬁCTBa B OpPTraHV3M XO34dMHa, IIogoepXaHnA yCTpOﬁCTBa B

opraHmM3Me xXO034MHa OO MNPOHMKHOBEHUS COCYOUCTHEX U COeOVHUTEJIbLHBX
TKaHeV B IOPUCTHIM Kapkac, a Takxe of0eclledeHMs YyCTPOMCTBa MJiAg
OOCTaBKM KJIETOK, coIepXamero, II0 MeHBIIel Mepe, OINHY TpyOKy IJd
MHGY3UM KJIETOK, 3arpyXeHHYI KJIEeTOUHHM MaTepualioM, IIPU DTOM
TpyBKa 0Jjga MHOY3UM KJIETOK BHIIOJJHEHA C BO3MOXHOCTLI pPa3MelleHUS
BO BHEImHEM BKJIAIBIE, 10 MeHBbIeM Mepe, ONHOM CHCTEeMB BKJIAILIIEN.
Kpowme TOTO, crioco® BKJIOUAET IIOJIyUYeHne moCcTyIia K
VMIUIAHTMPOBAHHOMY YCTPOMCTBY Uepe3 XUPYPIMUEeCKUM Halpes3 U

OTKPEITHE VIIDIOTHUTEJIA Ha IIPOKCMMAaJIEHOM  KOHIIe mJin IMCTaJIbHOM

KOHIE, JInbo n IIPOKCVMMaJIEHOM KOHLEe, n IMCTaJIbHOM KOHIIe
YCTpOﬁCTBa, M3BJIeUEHNE BHYTPEHHEI'O BKJIaOEIIa ns3 CHCTeMEI
BKHaHHmeﬁ, BBelleHNe pr@KM IJIA MH@ySMM KJIETOK B HaPYXHHﬁ

BKJIaOBII, M3BJIEUEHME HaAapPYyXHOI'O BKJIabdla, 10 MeHbIekl Mepe, s
OnoHOM KaMepeEl M OIOHOBPeMeHHOe BJIMBaHME KJII€ETOWHOI'O MaTepljla B
KaMepy, a TarXxe IIOBTOPHOE SaKPEITHE YIIDIOTHUTEJIA. CiienyeT
IIOHVMMAaTE , uTo Kakr IpenmecTByRlIee ofmee OIlMCaHune, Takr u
Inocjienymiee HonpoéHoe OIlMCaHNne JIVIIB CJIyXaT IIpmMepOoOM n
I[IOACHEeHMeEM, HO He OI'PaHMUMBAIT M306peTeﬂme, BEHIPaXeHHOE @OpMYHOﬁ

n3o0peTeHud.



B cilemynomeM aclleKTe pPacKpPHTUA OpedJjOXeHO YCTPOMCTBO MIJIA
TPaHCIJIaHTaluM KJIETOK, comepxalee IIOPUCTHM KapKac, UMemun
[IOPEl, BHIIOJIHEHHBIE C BO3MOXHOCTBI CIOCOOCTBOBATH IIpopacTaHU
COCYIOMCTHX u COeIVIHUTEJIbHEIX TKaHen B [IOPMC THM Kapkac,
comepxamui, 10 MeHbIeM Mepe, OIHY KaMepy, HO MNPearnouTUTeJIbHO 2-
12 KaMep, Opy  STOM IIOPUCTHM  KapKac mMMeeT IIOKPHTHEe U3
B1MOCOBMECTHUMOTO, fromerpalMpyeMoro MaTepuia, BHIIOJIHEHHOTO C
BO3MOXHOCTLID BPEeMEeHHOTO 3alloJIHEeHMS IIop KapkKaca. B HeKOTOPHX
BapMaHTax M3TOTOBJICHU S IIOPUC THIM Kapkac COOEepPXUT
[IOJIMIIPONIMIIEHOBYIO CeTKy. [TpuT O OHEIE B1OCOBMeCTHMEIE,
fronerpaIMpyeMEe MaTepHMaJlbll BKJIKLUalT B cebd, HaOpuMep, KoJJlaTreH,
OMOPOHEKTHH, DBKCTPpAalEJUIRJISPHEE MaTpPMUHBIE TIPOTEMHE, a TakKxke
MeMOpaHHEIe OeJIKM LMTOCKeJIeTa. B PacKpHTUM TakKXe JIIpelJIOXeH
crnoco® TpaHCIUIaHTalUuKM KJIEeTOK B OpTaHM3M XO03iAMHa, I[IPpYM 3TOM
crioco® COIepXuT MUMILJIaHTalMo YCTPOMCTBa OJI4 TpaHCcIJIaHTaluuu,
comepxamero IIOPUCTHEM  Kapkac, VIMEmMMy  [IOPH, BEIIIOJIHEHHEIE C
BO3MOXHOCTEIO CrnocoOCTBOBATH npopacTaHu COCYIOMCTHX u
COeIMHUTEJILHEIX TKaHel B IIOPUCTHM Kapkac, COIepXallii, 10 MeHbIeu
Mepe, OINHY KaMepy, HO IpellouTUuTeNItHO 2-12 Kamep, IIpU 5STOM
[IOPMCTHM Kapkac uMeeT [IOKPHTHE nus3 OMOCOBMECTHUMOTO,
BruonmerpamMpyeMoro MaTepualja, KOTOPHM BpPEeMeHHO 3alloJIHIeT IIOPH
Kapkaca, TIIpM DSTOM, IIO MeHblleM Mepe, OIHa KaMepa 3aloJIHAeTCSH
TPaHCIJIaHTUPYEMBEIMM KJIETKaMM M YIIJIOTHSAETCSA.

[lpularaeMele UepTexy, BXOIOAMMEe B COCTAB OaAaHHOTO OIMCAaHMA U
cocTaBJdnmMye ero JacTh, COBMECTHO C cCaMMM omnMcaHmeM
WIIJIIOCTPUPYIT CIOCOOE M BapMaHTH M3TOTOBJIEHUA M300peTeHUs.

KPATKOE OIMCAHUE UEPTEXEN

Ha o¢ur.lA-1E 1okazaHH pas3JIMuHEE BapMaHTH M3TOTOBJIEHUS
OIHOKaMEepHOTO YCTPOWCTBa MOJIA TPAaHCIUIAHTalVM KJIEeTOK COTJIAaCHO
HacTOAMEMY PaCKPBTHUIO;

Ha OGur.lF mnokas3aH BapMaHT WM3TOTORJEHUS MHOTOKaMEPHOTO
YCTpOVCTBa JId  TPAaHCIUIaHTalMM  KJIeTOK  COTJIaCHO  HaCTOAMeMy
PaCKPHTHIO;

Ha  our.2A-2D 1oka3aHH pas3JIMuHEEe  KOHOUIYypaluMM  CeTKHU,
KOTOpPHE MOTYT OHTH MCIOJBL30BAHHE Jd 00pa30BaHMA YCTPOMCTBA IJId

TPaHCIUIaHTaluoVMM KJIETOK COIJIaCHO HaCToOAIleMYy PaCKPETHIIO,



Ha ¢ur.3A IOKa3aHO YCTPOMCTBO IJIA TPAHCILJIaHTalUMM KJIEeTOK IIO
OOHOMY BAapMaHTy M3TOTOBJIEHMSA B HACTOAMEM PAaCKPHTUN;

Ha dour. 3B [IoKas3aHH KOMIIOHEHTEI YCTPOMCTRBA OJId
TpaHCIJIaHTalUuM KJIeTOK, IIPpeOCTaBJIEHHOTO Ha ¢ur.lA;

Ha our.4 IokKaszsaH [IOPUCTHM Kapkac YCTpPOMCTBAa OJId
TpaHCIJIaHTalUuM KJeTOK COIJIaCHO OOHOMY BapMaHTy M3TOTOBJIEHMSA B
HacToSmeM PaCKPLITUM;

Ha our.5A rmokasaH YIIJIOTHUTEJIb YCTPpOMCTBRA IJIsI
TpaHCIJIaHTaUuM KJEeTOK COIJIACHO OOHOMY BapMaHTy M3TOTOBJIEHUSI B
HaCTOAmeM PaCKPLTUM;

Ha our. 5B mokasaH BUL B paszpese VILJIO THUTEJIA,
IpenCcTaBJIeHHOT'O Ha Qur.3A;

Ha @Our.6A I[I0oKa3aHO MHOXEeCTBO BHEMHMX BKJAOBMEeN CUCTEME
BKJIAOBIIEN, cocrTodmen nus IOBYX vacrTeu, YCTpPOMCTRBA oJjisg
TpaHCIJIaHTalUuM KJIeTOK COTJIaCHO OIOHOMY BapMaHTy M3TOTOBJIEHUS B
HaCTOAmMEeM PaCKPLTUM;

Ha our.6B 1okasaH BMO B pas3pese BHEMHero BKJAIOHMA,
IpencTaBJIeHHOT'O Ha ¢our.b5A;

Ha ¢ur.6C [mokasaH BMI B pal3pe3e CHUCTEeMH BKJIAOBIMENW M OOHOTO
cOOPOUHOTO VYy3Ja IIOPMCTOTO Kapkaca OO MMIIJIaHTaluM B OpPIaHM3M
X0O34/Ha ;

Ha ©our.6D T1noka3aH BUIO B paspese cbopouHOTO  y3Iia,
npencTaBJIeHHOTO Ha ¢ur.4C, mnocjie MHKyDaluuMM B OpPIraHM3Me XO3SMHA;

Ha Our.6E 1okasaH BUI B paspese IIOPUCTOTO Kapkaca,
VMIJIAHTMPOBAHHOTO B OPTaHMB3M XO3f8MHa, Iocjie YyIOaJleHUsS CUCTEMH
BKJIABINEN ;

Ha ©ur.7 I[IoKas3aHO MHOXEeCTBO BHYTPEHHMX BKJIAIOBIMEN CUCTEME
BKJIaOHIIEM, cocrTodmen nus IOBYX vacrTeu, YCTpOMCTBA oJjisg
TpaHCIJIaHTaluuM KJIeTOK COIJIaCHO OOHOMY BapMaHTy M3TOTOBJIEHUS B
HaCTOAMEeM PaCKPHTUM;

Ha our.8 mnokasaH YILJIOTHUTEJE OJ4 3akKpHTHUS KIJIeTOK B
BAaCKyJIAPM30BaHHOM KaMepe YCTPOMCTBa OJ4 TpaHCIJIaHTaluM KJIEeTOK
CoTJlaCcHO OIHOMY BapMaHTy M3TOTOBJIEHMA B HACTOAMEM PAaCKPHTUN;

Ha our.9A 1okKasaHO YCTPOMCTBO IOJ4 OOCTaBKM KJIETOK B
YCTPOMCTBO IJIS TPAaHCIJIAHTalMM KJIEeTOK COIJIaCHO OIHOMY BapMaHTy

M3T'OTOBJIEHMA B HaACTOAIIEM PaCKPEHTUNM,



Ha 0ur.9B nokaszaH MexXaHM3M IJ8 MHQY3UMM KJIETOK IOOCTaBOUYHOTO
YCTPOMCTRa, MNPeNCcTaBJIeHHOTO Ha Our.8A;

Ha ¢ur.9C nokasz3aHB OOINOJHUTEJILHEE BTalbl paboTH MexXaHM3Ma
0J19 MHOY3UM KJIEeTOK IOCTABOYHOTO YCTPOMCTBa, IIPeOCTaBJIEHHOTO Ha
dur.8A-8B;

Ha ¢ur.1l0 mnokas3aHa OJOK-CxeMa aJIToOpuUTMa, IIpeICTaBJIAnIasd
STane  peaam3aluu criocoBa TpaHCIJIaHTaluuu KJIETOK COTJIACHO
HaCcTOAlleMYy PacCKPHTHIO;

Ha ¢ur.11A-11D mnokaz3aH CxXeMaTUUHHM OOmMY BUIO OoIpelesIeHHBX
3TAaloB MNPOLEelypH MHOY3UM KJIETOK COIJIACHO HaCTOAMEMY PacCKPBITHUO;

Ha ©our.l12A 1okKa3aHH JIMHEeWMHBEEe JIMaTpaMMB 3aMepoB YPOBHS
TJIIOKOBE KPOBUM I[I0CJIEe MHTpalepUTOHeaJIJbHOWM MMIJIaHTalUUMM YCTPOWUCTB
OJIS TPaHCIUIaHTalMM KJIETOK II0 ONMCaHui B HIpuMepe 1;

Ha ©our.l12B 1oka3aHH JIMHEeWHBEEe JIMaTpPaMMEL 3aMepoOB YPOBHSA
TJIIOKOBE  KPOBM  IIOCJIe TOOKOXHOWM  MMILIAHTalMM  YCTPOWMCTE  IJIA
TPpaHCIJIaHTaluUM KJIETOK IIO ONMCaHMK B IIpuMepe 1;

Ha  o¢ur.l2ac IOKa3aHH  JIMHEWHHE ovMarpaMMeEl OTBETOB  Ha
BHYTPUBEHHEM ITUIIOKO3O0TOJIEPAHTHEM TeCT Y KpHC JlbioKca, KOTOPHE
IIOOBEPIJIMCE TPAaHCIJIaHTaAUMM OCTPOBKOBHIX KJIeTOK, uYepe3s 40 @OHen
II0CJIe TpaHCIUlaHTauuu, dYepesz 80 @OHeM T[OCJe TpaHCIJlaHTaluuu, a
TaKxe rnocJie  ynajleHus  YCTPOMCTBA (uepes 110 OHeM  TIIocJie
TpaHCIJIaHTaluM) I[I0 OIMCaHMI B IpuMepe 1;

Ha ¢ur.l2D nokasaHH JMHEeMHHEe IMarpaMMbl YPOBHS MHCYJIMHA B
OTBEeT Ha HaTrpy3Ky TIUIOKO30M Yy KpHC JlbMCa, KOTOPHE IIOOBEPTJIMCH
TpaHCIJIaHTalUM OCTPOBKOBHX KJIETOK;

Ha ©our.13A [OpelIcTaBJIeHO TUCTOJOTHMUECKOe OKpallMBaHMe Ha
VMHCYJIMH B KaMepe UMIJIaHTHMPOBAHHOTO YCTPOMCTRBA I[IO OIMCAaHUID B
npuMepe 2;

Ha our.13B mOpelIcTaBJIeHO TUCTOJIOTHMUECKOe OKpallMBaHMe Ha
BacKyJlgpM3aluio (MUKPOBACKYJIApPM3aALMKn) B KaMepe MMILIaHTMPOBAHHOTO
YCTPOMCTRBa IO ONMCaHUK B IpUMepe 2;

Ha our.l4 mnokaszaHa Tabjulla CcpelHel TOJIMHH KoJljlareHa Wu
ofmero KOJMUYeCTBa KPOBEHOCHHX COCYHOOB/CM?, pPaCCUMTAHHHX IJId
YeTHpex YCTPOMCTB IJiS TpPaHCIJIaHTaluMM KJIETOK COIJIaCHO RBapMaHTaM
M3TOTOBJIEHMSA B HACTOANEM PAaCKPHTHUM 10 OIMCaHUIO B IpuMepe 3;

Ha our.l5A nokxa3aHO MHKOPIOPMPOBaHME TKaHM B YCTPOMCTEO



0JIZ TpaHCIUIaHTaluM KJIeTOK uepes 2, 4 wm 8 Hemejb IIOCJe
VMMILJIaHTalMMY T10 ONMCaHMI B HIpUMepe 3;

Ha Our.l15B mnokaszaHO 00Opa30BaHMe KPOBEHOCHHX COCYIOB Ha
PAa3JIMUHEIX TPaHAX MMILJIAHTMPOBAHHOTO YCTPOMCTBa IO TpPaHCILJIaHTaluu
KJIETOK I[I0 OIMCaHMuIO B IIpuUMepe 3;

Ha our.l6 mnokasaHe cToJIOUaTHe OUaTpaMME YPOBHEM MWHCYJIMHA,
BHPaBOTaHHOTO 3peJiEIMM UM Hes3peJbMM OCTPOBKOBHMM —KJIETKaMM  IIO
onMcaHu B HIpuMmepe 4;

Ha oour.l7A OpeIcTaBJIeHO TUCTOJIOTHMUECKOe OKpallMBaHMe Ha
VMHCYJIMH ¥  MMKPOBACKYJIApM3alMi B  KaMepe  UMMILJIAHTMPOBAHHOTO
YCTPOMCTRBa IO ONMCaHUK B HOpuMepe 4;

Ha our.l17B mOpeIcTaBJIeHO TUCTOJIOTHMUEeCKOe OKpallMBaHMe Ha
MMUKPOBACKYJIApPMU3aLMID B KaMepe UMILJIaHTUMPOBAHHOTO YCTPOMCTBa I[IOCJe
TpaHCIJIaHTaluM KJIETOK II0 ONMCaHMK B IpuMepe 4;

Ha our.l18 m[DokKas3aHH JMHENHHEe OMarpaMME YPOBHENM  TUIOKO3H
KPOBM IIOCJIe ayTOT'e€HHOM TpaHCIJIaHTallMM OCTPOBKOB IIO OIMCAHMK B
npumMmepe 4;

Ha Oour.l9A nokaszsaHB JIMHEMHEE »OUaTpaMMBE @ YPOBHEWM TUIIOKO3E
KpOBM B OTBET Ha HaTPy3Ky IJIOKO30M Yy CBUHEM [OPONH MOPKIMP-—
JlaHIpac, KOTOpHEe IIOOBEePIUIMCE TpPpaHCIJIaHTaluM OCTPOBKOBEHX KJIETOK
10 ONMCaHuI B IpuMepe 4;

Ha ¢ur.19B 1noxkaszaHel cCcToJbuaTeEe OualpaMMEl I[IJIoWanu 1oL
kpuBoM (AUC) 1Jjda YPOBHEeM TUIOKO3E KPOBM B OTBET Ha HaTPYy3Ky
TJIIOKO30M Yy CBUHEM TI[IOPOAHE MOPKIMP-JiaHOpac, KOTOphHe IIOOBEepTJIMCH
TpaHCIJIaHTalUMM OCTPOBKOBHIX KJIETOK II0 ONMCaHMUI B IpuMmepe 4;

Ha our.19C mokazaHH JMHEWHBHEe IMarpaMMbl KPaTHOCTU M3MeHeHUS
YPOBHA C-HenTula B OTBEeT Ha HaTpy3Ky IJIOKO30M Yy CBMHEW IOPOIH
MOopKmMMp-JIaHOpac, KOTOpPHE TMOOBEepPTJIMCEH TPaHCIJIaHTallMM OCTPOBKOBHX
KJIETOK II0 ONMCaHuI B HOpuMepe 4.

OIVICAHVE IIPVMMEPOB BAPVAHTOB M3T'OTOBJIEHVIA

lanee OynoyT TMOOPOOHO PAaCCMOTPEHH BapMaHTH U3TOTOBJIEHUS II10
HacTogleMy PaCKPHTHIO, IPUME P KOTOPEIX npelcTaBJIeHH Ha
npujaraeMux dYepTexax. TaM TIe 5STO BO3MOXHO, IJg o0003HaUueHUId
OIMHAKOBEIX  MJIM  CXOXMX mHeTajleM Ha Bcex uUepTexax OyIyT
MCIIOJIb30BAHE OIMHAKOBLEE CCHUIOYUHHE IIO3ULIMM. B ONMCAHUU TEPMUHE

<<T/[Hq_)y31/[/q RIIETOK» UM KTPaHCIUJIaHTalMA KJIETOK>» B3alVMMO3IaMEHAEMEL.
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[TpenJIoXeHO YCTPOMCTRO 01 TPaHCIJIaHT a1 KJIETOK,
npelHazHaueHHOe IJId CcoIepXaHud KJIeTok in vivo. B oOHOM IpuUMepe
BapuaHTa M3TOTOBJIEHUS YCTPOMCTBO MOJIA TpPaHCIJIAHTAUMM  KJIETOK
COOEepXUT, IO MeHbIlel Mepe, OIMH IIOPUCTEM Kapkac, CcoIepXallui

KaMepy u VIMemyf oOTBepCTHUE Ha IIPOKCHMMAaJIEHOM KOHIIEe I

OIVCTaJIBHOM KOHIE, JIMBO u Ha IIPOKCHMMAJIEHOM KOHLE, u Ha
IOVMCTaJIEHOM  KOHIe KapKaca, a Tarxe, I10 MeHbIen Mepe, OIMH
BKJIaObII, BRITIOJIHE HHEIM C BO3MOXHOCTEBIO prasMelleH1A B KaMepe.

OTBepCcTMA Ha OIOHOM WM OOOMX KOHIIAX KaMeph  BHIIOJHEHH C
BO3MOXHOCTBLIO BBeJeHMS BKJAOHMa B KaMepy M OTBOoHa Has3an us3
KaMepel. B OIOHOM BapMaHTe WM3TOTORJIEHMS, II0 MeHbIlel Mepe, OIMH
IIOPUCTHM KapkKac ¥WMeeT TpyduaTyo o¢GopMy, IIpM BSTOM, II0 MeHbIen
Mepe, OIMH BRJIAOLm ¥WMeeT QOpMYy UIMJIMHIPpAa ¥ TIpPOIaoJDKaeTcsd BIOJb
IOJIOCTH, IIO0 MeHbIeV Mepe, OIHOTO IIOPMCTOTO Kapkaca. B HEeKOTOPHX
BaprMaHTax M3TOTORJIEHUS IIOPUCTHINM  Kapkac OTKPHT  TOJBKO  Ha
IPOKCUMMAJIbHOM KOHIle. B oOIHOM MOHOOHOM BapMaHTe MW3TOTOBJIEHUS
OMCTaJbHBM KOHEI] TpyBUuaToTo IIOPUCTOTO Kapkaca COIIEPXUT
3aKpyTJIEHHY WM IJIOCKYID HMWXHIKD [NOBEPXHOCTL. B OpyT'OM BapMaHTe
M3TOTOBJIEHMS KPOMKM Ha IMCTaJIbHOM KOHIle IIOPMCTOTO KapkKaca
BEIIIOJIHEHH Ha KOHYC M IIPUXOOAT B COIPUKOCHOBEHMe OpyI C OpyToM
0Jig YILUIOTHEeHMS IUCTaJbLHOT'O KOHIA.

B mpyToM IpuMepe BapMaHTa M3TOTOBJIEHMS YCTPOMCTBO IJIA
TPAHCIJIAHTAIUY KJIETOK COIEPXUT IOPUCTHM KapkKac, COOepXalul OOHY

MM HeCKOJIBKO KaMep, JMeKIMX HpOKCMMaﬂbHBIﬁ KOHell ¥ IVCTaJIbHEM

KOHell. OnmHa I HeCKOJIBEKO KaMep comepxarT oTBEepCTHE Ha
IIPOKCMMaJIE HOM KOHIIE. yCTpOﬁCTBO TaKxe COIOEpPXNT OIoHY I
HeCKOJIBEKO CHrUCTeEM BKJ’Ia,JIB]lHeﬁ, coepXxammx BHENHWM BKJIaOBII,

BEIMIOJIHEHHEIM C BOBMOXHOCTBIO pasMemeHVs B OIHOM WM HEeCKOJbKUX
KamMepax, a TakXe BHYTPEHHUM BKJIAMLN, BHIIOJHEHHHM C BO3MOXHOCTLIO
pasMemeHyss BO  BHEMHEeM  BKJIAILIIE. Kpome  TOTO, YCTPOMCTRBO
COmEepPXUT, IO MeHbleM Mepe, OIMH YIIJIOTHUTEJL, BHIIOJIHEHHHN C
BO3MOXHOCTBIO 3aKpPHTUA CHUCTEME BKJIAIRIMEN B KaMepe U YILUJIOTHEeHUS
OTBepCTUS Ha IIPOKCHMAaJILHOM KOHIle KaMephl.

[IOpUCTHM KapkKac BHIIOJHEH U3 OUOCOBMECTMMOTO MaTepuala u
OOJDKEeH  BHBHBATL JIMIIL  YMEPEeHHYI  BOCIaJUTEJIBHY peakliuio B

OopTraHM3ME . YMepeHHOe BOCIIaJIeHNEe CTVMYJIMpYyEeT AHTVIOT'eHe3 n
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CIIOCOOCTBYET MHKOPIOPMPOBAHMID BAaCKYJSIPM30BAHHOM KOJIJIaT'e€HOBOU
MaTPHULE B YCTPOMCTRO, HO He IPUBOOUT K CyleCTBeHHBM
BOCHAJIMTEJIbHEM IIpolleccaM BOKPYT YCTpoMcTBa. IllpuMepoM TakKoTo
B6MOCOBMECTMMOT'O MaTepuaja CJIYXKUT IOJUNIponmiieH. B  mnpumMmepax
BapMaHTOB M3TOTOBJIEHMS IOPUCTHIM  KapKac COIEPXUT IIJIeTEeHY
[IOJIMIIPOIIMIJIEHOBYK  CETKY, oBJajamlyld OOCTaTOYHOM XeCTKOCTHI,
yTOOH  OOeCIeuMTh UITOTOBJIEHME YCTPOMCTBAa. IIOJMIPONIMIIEHOBAS
ceTka TakXe BHIIOJIHEHA C BOBMOXHOCTLI OOeCHeueHMd IPOHMKHOBEHUS
MVKPOCOCYIIOB B YCTPOMCTBO M MX IOOOEPXKM B KaueCTBe KPEeINKUX U
3IOPOBEIX COCYIOOB, UYTO MNPUHIMIMAJILHO BaXHO IJIA BEXMBAHUA U
HOPMaJIbHOT'O OYHKIIMOHUPOBAHW A TeparneBTUUYECKUX KJIETOK,

MHQY3UPOBAHHEX B YCTPOMCTBO.

[IyTeMm comemncTeusa pPeTyInupyeMoOMy IpopacTaHN’Io
BaCKYJISPU30BaAHHOM TKaHU B YCTPOMCTRO, [IOPUC THIA Kapkac
npenoTBpamaeT oBBOJIaKMBaHMe YCTPOMCTRA py6luOoBOMT TKaHLIO.

[lpopocmme TKaHM TakKxe CTaAOMIM3UPYIT MMILJIAHTAT ¥ IPpefOoTBpallaiT
ciydayHoe  IIepeMeleHue YyCTpoMcTBO in  situ. Kpome ToOTO, B
HEeKOTOPHX BapMaHTax M3TOTOBJIEHUS IIOPUCTHEM KapKac MMeeT IIOKPHTHE
"3 OMOJIOTUUECKUX WJIM HeOUOJIOTUMUECKMX AaTleHTOB Jd CTUMYJIAUUU
VHKOPIIOPUPOBAHMA TKaHUM M aHIMoIT'eHe3a, HalpuMep ©G(axkToOpoOB pocTa.
[IOKPHEITME Ha YCTPOMCTBO MOXEeT HAaHOCUTHLCS IIYTeM OKYHaHMS B
[NOJIMMEPHYID JIEKAPCTBEHHYID KOMIIO3MLMUID MIIM C MCIOJB30BaHMEM IOPYIUX
M3BECTHEIX TEeXHOJIOTUM HaHeCeHMSI IIOKPHTUM Ha YyCTPOMCTBO. B UMCIIO
IIPUMEPOB OUOJIOTUUE CKUX W HeOUOJIOTUUECKUX areHTOB OJIsA
CTUMYJIALUY MHKOPIOPUPOBaAHMA TKaHM M aHIT'MOT'eHesa, B UYaCTHOCTH,
BXomaT: VEGFE (BacKyJIAPpHEM DSHIOTeNMaJbHHM dakTop pocTa), PDGFEF
(TpoMOOLIMTapPHEM barkTOop pocTa), FGF-1 (bakTOpP pocTa
dubpobiacToB), NRP-1 (HeMpomnuauH-1), Ang-1, Ang-2 (aHT'MOIOSTUH-—
1,2), »HpmoramH, MCP-1, ovp3, ovBb, CD-31, VE-xkanTepwuH, 3IpPUH,
AKTHMBATOPH ILJIa3MMHOTeHa, aHTMoTreHuH, Del-1, aFGF (KMCIEM QaKTop
pocTa o¢ubpobiacToB), VEGE (ocHOBHOM dakTop pocTa ¢pudpodiacToB),
dpoJImMCcTaTHUH, G-CSF (rpa”HyJIoUMTapHEM KOJIOHME C TUMY JIMP YOI
baxTop), HGF (remaTouuTapHbM QakTop pocTa), I1IL-8 (MHTepJIeMKWH-—
8), JIeIITUH, MUIOKUH, JlalleHTapHBM dpaxrToOp pocTa, PD-ECGF
(TpOMOOLUTapPHEIM SHIOOTEINAJbHEM dpaxrTOp pocTa), PTN

(IJIeMOTPONMH) , HNPOTpPaHyJMH, OpoJmudepmH, TGF-a m TNF-o.
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B HEKOTOPHX BapMaHTax M3ITOTOBJIEHMS HaPYXHOM IIOBEPXHOCTH
IOPUCTOTO Kapkaca npumaHa mMepoxXOBaTOCThb o1 CTUMYJISLUU
IIPOHUMKHOBEHMS  TKaHU. B HEKOTOPHX  BapMaHTax  M3TOTOBJIEHUS
IIOPUCTHM Kapkac BKJOUaeT B cebsa pas3jMuHbHe I[IpellapaT-sJoUpyomye
[IOJIMMEPHHE TIOKPHTHUS. B IPYTIMX BapMaHTaxX UW3TOTOBJIEHUS IIOPUCTHIA
Kapkac MOXeT VIMETE IIOKPHTHE us SromerpaIupyeMoTro n
HebromerpaIupyeMoTro IoJiMMepa, He coIepXamero JeKapCTBeHHOTO
BelecTBa. Kapkac MOXeT MMETh IIOJIMMEepHOe IMIOKPHTUE UYaCTUUHO WIIU
[TOJIHOCTBIO. Penpe3eHTaTUBHEE  IIOJIMMEPH, KOTOPEE MOTYT  OHTH

VICIIOJIb 30OBAaHEL IJIA IIOKPETMA I/I/I/IJ'H/I BEIOCJICHMA JIEKapCTBEHHOT'O

BelleCTBa, BKJIOUAKT, HO He OTpPaHNYMBaACh [IEpPEeUnCIJIEHHEIM ;
MeTaKpUJIaTHEE IIOJMMEPH, TMOJMBTUIIEHMMMH M CyJbdaT IeKCcTpaHa,
COIIOJIIMED [IOJIMBUHWUIICUIIOKCaHa u [IOJIN3 TUJIEHMMMHA
(rmoJmm (BMHMJIICUJIOKCAaH ) 3KOIMIOJIMMEPTIIONINS TUJIEHVMYH) , boCchopPUIIXOIINH,
OB TUIIMEeTaKpuilaT, [oJMypeTaH, IIOJUDTUIIEHIJIMKOJE,  COIIOJIMMED
MOJIOUHOM M TJIMKOJIEBOM KUCJOT, TIUIPOKCHUANIATUT, IMIOJMMOJIOUHAMA
KM1CJoTa, HNOJIUTUOPOKCUBAJIepaT n ero COIIOJIIMEDHL,
NOJIUTUIOPOKCUDY TUPAT u ero COIIOJIMMEDH, [IOJIMKAIIPOJIaKTOH,
[IOJIMOUOKCAaHOH, [NOJIMAaHTUOPUIHL, MIOJIMLIMAaHOKPUIIATHL,

IOJIMAMUHOKUCIIOTE, IIOJMOPTOSOUPH, IOJIMSOUPH, KOJJIareH, XeJlaTuH,
LeJIJIIOJIOBHEIE IIOJIMMEPHl, XMTO3aHH, aJbIMHATH WMJIM UMX codueTaHus. B
YN CJIIO IpYyTUX IPVMEpPOB MaTepraJoB, KOTOPHE MOT'YT OHITE
MCIIOJIb30OBAHE B KauecTBe IIOKPHTHMA IJd Kapkaca, B YaCTHOCTH,
BXOOAT: KoJIaTreH, dUBpOHEeKTHH, SKCTPaleJIIOJIAPHEE  MaTPUUHEE
IPOTEeuHH, BMHKYJIMH, arap, a Takxke araposa. ClenyeT I[IOHMMATEH,
YTO MOTYT OHTE MCIIOJIE30OBAHH Pa3JIMUHEE CMECH IIOJIMMEPOB.

C VYyuYeTOM BHIOEJIEHMS JeKapCTBEHHEX BEMEeCTB B HEKOTOPHX
WIIIOCTPATUBHEX BapMaHTax M3TOTOBJIEHMS IIOPMCTHIM KapKac COINEPXUT
aHTHUOMOTHUECKOE [IOKPHTME nJIg MUHUMM 3 alUU VMHOULIMPOBAHNSA .
PenpeseHTaTHBHEE aHTUOMOTMKM BKJIOYAKT, HO He OI'PAaHMUMBASLCH
[IEPEeUMCJIEHHEM : aMIMUWIIJIMHE, TeTPalUMKIMH, Ha(UMIJIMH, OKCALMJIJIMH,
KJIOKCALMJIJIVH, OVKJIOKCALWJIJIVH, GIIYKIIOKCAUMJIJINH, BaHKOMMUIIMH,
KaHaMMIIVH, TeHTaMMLIMWH, CTPEeNTOMULIMH, KJIMHOIAMUIVWH, TPUMETOIPVM—
cyJbbamMeTaso, JIMHE30JIMI, TeMKOILJIaHWH, SPUTPOMULIVH,
HUNIPOGJIOKCALINH, pubaMnH, NeHVUMIIJIUHE, aAMOKCULMJIJIUH,

CyJIbLOOHaAMMIE, HaJIMOUKCOBYIO KMUCJIOTY, HOP®JIOKCALMH,
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UUIpod@IoKCcCalumnH, odpJIoKCaluH, criapdigoxrcaumy, JomMedJIOKCalMH,
bJjiepokcaluH, redpsgokcalmuH, aMrMpJIOKCallH, 5-pTopypauni,
XJIOpaMOEHUKOJI, IIOJIMMUKCHUH, MUTOMMIMH, XJIOPOXMH, HOBOOMOLUH,
HUTPOMMMIA30JI. B IpyTroM BapMaHTe M3TOTOBJIEHMA IIOPUCTHM KapkKac
COOEepPXUT OaKTepUUMIOHBIE al'€eHTH. Perpe3eHTaTUBHEEe OaKTepULMIHEE
aTU'eHTH BKJIOUAKT, HO He OI'PaHMUMBAACH I[IE€PEUMCIIeHHBEM: OeH3aJIKOHUA

XJiopnn, XJIOpT'eKCHMIVMHa IJIIOKOHAaT, COp@MHOBYIO KHcJjoTrTy M ee COoJIM,

TUMepocall, XJIOPOYTaHOJI, beHeTUIIOBEM CcompT, a TaKxe -
ITMOpokKcubeHs30aT.
B HEKOTOPHX OIPpYyITUX BapMaHTax M3TOTOBJIEHUA neTajm

YCTPOMCTBa IJIA TPAHCIUIAHTALMM KJISTOK MMET IIOKPHTME C YJdaCTUeM
AHTUOMOPOBHEX MIpelapaToBR OJS MHIMOMPOBaHMSA O0O0pa30BaHMS KaIlCYJIH
13  (uBPO3HOM  TKAHWU. PenpeseHTaTUBHEHE aHTHUOMOPO3HEHE  AaTleHTEH
BKJIDUAIT, HO He OI'PaHMUMBAACE I[IePeUYMCJIeHHHM: IIaKJIMTaKCceJl,
eBepOJIMMYC, TaKpOJMMYyC, PpalaMMLUMH, XaJIoQyIMHOH IHMIpoOpoMMI,
koMOpeTacTaTMH, a Takke MX aHaJJoTM U I[IPOMBBOIHHE (TakMe Kak

koMBpeTacTaTuH A-1, A-2, A-3, A-4, A-5, A-6, B-1, B-2, B-3, B-

4, D-1, D-2 u KoMOpeTacTaTUHa A-14 dpocoar (OxCcHUIXeH) ,
noleTakce, BMHOJIACTUH, BUHKPUCTHUH, BUHKPUCTHHA cyabdar,
BMHIOECUH, BMHOpPEJOUH, KaMIITOTelVH, TOIOTeKaH, VMPUHOTEKaH,
2TOIOBUD, TeHUIIO3UI, aHTpaMMUILIVH, MUTOKCaHTPOH, MeHOTapwui,

HoTaJlaMMUMH, aKJAUMHOMMUIMH A, OJMBOMUIMH A, XpOMOMMIMH A3,
[IJIMKaMULIMH, MeTOTpEeKCaT, smaTpeKcar, TpUMeTpeKcaT,
PAITUTPEKCUL, IUPUTPEKCUM, IOEHOITEPMH, TOMYIOEKC, IITepOIlTepuH, a
Takxe "X MIPOU3BOIHHE u aHaJIoTH. B HEKOTOPEIX BapMaHTax
M3TOTORJIEHUS YCTPOMCTBO NOJA TpPaHCIJIaHTaluM KJIeTOK MOXeT Takxe
BKJIOUATL B Cebsa ODOJUMMEeTUJIMEeTAaKPUJIAT WMJIM KOCTHBEM LieMeHT, Jubo
OpyTMe TUIH IIMaHOaAKPUIIATOB.

B HeKOTOPHX BapMMaHTax VM3TOTOBRJICHMA HOpMCTBIIZ KapKac

BHIIIOJIHEH nus3 MaTepuala, [IO3BOJIAKIET O BU3yaJIM3UPOBaAThH
VMILIaHTUPOBAHHOE YCTPOMCTBO C MCIIOJIE 30BaHUEM, HallpuMep,
TeXHOJIOT UM MPT, OYHKLUMOHAJIEHOTO MPT, KT-ckaHMpOBaHUA,

peHTI‘eHOI‘paQ)I/IM, YIIBETPA3sBYKOBOI'O MCCJIeOOBaHIMA, HBT—CKaHMpOBaHMF[
nm T.O. B omHOM Takom BaprmaHTe WM3T'OTOBJIEHMA HOpMCTBIVI KapKac
COOEpPXNT TTOJIMIMEPHYIO CeTRY (Hanpmmep, TTIOJIUITPOIIMIIEHOBYIO,

NOJIUTETPaAOTOPSTUIIEHOBYI (IIT®3) , NOJIMYPEeTaHOBYI, IOJIMBD QUPHEE
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CeTKH, cCeTkKM M3 mejJKa U T.O.), KOTOPHE  MMMYyHOJIOTMUYECKHA
COBME C TVIMEL u [IO3BOJISAKRT BU3YAJIU3UPOBATE HOBOOOPAa30BaHHYIO
COCYIMCTYK TKaHb. B IpyI'oM BapMaHTe M3TOTOBJIEHUS [IOPUCTHM
KapkKac COOEPpXUT KOMOMHALMUI MaTepraJjioB. B OIDHOM TaKOM BapMaHTe
MU3TOTOBJIEHUA TIOPUCTHIM Kapkac COOEPXUT CILJIE TEHHEIE
IIOJIUIIPOINIMIIEHOBEIX UM MEJIKOBHX HUTEMN.

Pazmep op MaTepuaia Kapkaca nonobpaH Tak, UTOOH
CIIOCOOCTBOBATL MHKOPIOPMPOBAHMID M  BacKyJdMpM3aluMM B  KaMepe
[IOPUCTOTO KkKapKaca. B HEeKOTOPHX OPYI'MX BapMaHTax M3TOTOBJIEHUA
pasMep IIOop MOXeT JeXaThb B IMalas30He oT okoJjo 50 HM mo 5 mMm. B
OOHOM IIpUMepe BapuaHTa M3TOTOBJIEHMA IIOPUCTHM KapKac COOEPXUT
JIeTEHYI TIOJIMIIPONMIIEHOBRYI CeTKY, IMaMeTp IOp KOTOPOWM COCTaBJIAET
0,53 mmM.

B HeKOTOpPHIX BapMaHTax W3TOTORJIEHMSA pas3Mep Hop nomobpaH
Tak, 4YTOOH He OONYyCTUTHL IIPOHUKHOBEHUSA WMMMYHHEX KJIETOK WU
VMMYHHHX aTl'eHTOB B UMILJIAHTMPOBAHHOE YCTPOMCTBO. B HEKOTOPHX
IPpYyTMX BapMaHTax M3TOTOBJIEHMSA pasMep IIOp He 0043aTelIbHO IOOJIKEH
OBHITE BHIIOJIHEH Tak, UYTOOH MCKIIOUUTE MHOUIIETPALMID MMMYyHHBIX KJIETOK
MM VIMMYyHHEX AaT'@HTOB B YCTPOMCTBO. OTO IMNPOUCXOOMT B Tex
ciyyasax, Kornma, HalpuMep, YCTPOMCTBO MCIIOJIb3YyeTCHd 0JId
TPaHCIJIaHTaluuM KoMOMHALUM KJIETOK, B TOM UMCJIe WMMYyHO3allMTHEX

KJIETOK (HaanMep, KJIETOK CeproJm, Me3eHXNMMaJlbHEIX CTBOJIOBEIX

KJIETOK " T.O.), CIIOCOBHEIX oBecrIeunTh VIMMYHHYIO 3ammuTy
KOTPAHCIUIAHTUMPOBAHHEM KJIeTKaM. JTO TaKXe IIPOUCXOIUT B Tex
crydaax, KoTrma, HanpuMep, YCTPOMCTEBO UCIOJIL3YyeTcd nJIs

TPaHCIJIaHTAalMM CHMHIT'€HHEX KJIETOK MWMIM KJEeTOK, IIOJIYUYEHHHX OT
nalumMeHTa, KOTOPOMY IIPOMBBOIMTCH TPaHCILJIaHTalWAd.

BxJjlagemm MM cucTeMa BKJIaOBIIEN YCTpOMCTBA oJs
TPaHCIJIaHTalMM KJIETOK BHIIOJIHEHE C BO3MOXHOCTBK BCTpaMBaHMA B
KaMepy B IIOPMCTOM Kapkace. BKJIaOpll MJIM CUCTeMa BKJIAOBIMEM MOXET
ComepXaThb HeIOPMUCTHEM MaTepuaJ (HaopuMmep, IOJUTeTpadTop>TUIIeH
(IIT®3) , TIOJIUIIPOIINIIEH " T.O.), VHTUOUPYIOMUMA BpacTaHue
OMOJIOTMUYECKOM TKaHM BO BRJAOHI WMJIM CUCTeMy BKJIAOBIEV. BRJIAOBII
WM CHUCTeMa BKJaOemey MOTYT MNIpedcTaBJIATE cofoM IMOJylR WK
IeJIbHYID KOHCTPpYykKLMID. OIDHAKO eCcJM MCHOJB3YyeTCHa IIOJIEM BKJIAIBII,

cilenyeT IIPMHATE MEPH IJIA IIpelOoTBpalleHMA MH@MHpraHMM KoJlJlaT'eHa
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wIn Jo®oro OPpYyToro OMOJIOTMUECKOTO MaTepuja B IIOJIOCTH BKJIAOHIIA,
KoTOa YCTPOMCTBO MMILJIAHTMPOBAHO B TKaHb oOpTraHM3Ma xXO03gMHa.
CucrTeMa BKJAOMmeM OyIeT HoOpoOHee pacCMOTpeHa HUXe.

B HEKOTOPHX BapMaHTax M3TOTOBJIEHMS MNPOKCUMAJILHEM KOHEeIl
BKJIAOBIIA WMJIM CHCTEeMH BKJIAOHIENM COeOMHEHH C VYIJIOTHUTeJIeM. B
IOOOOHOM BapmaHTe U3TOTOBJICHUA YIIJIO THUTEJIb BHIIOJIHEH c
BO3MOXHOCTLI  3aKPHTUL [IPOKCUMAaJILHOTO  KOHIa  KaMepH, KoI'ma
BKJIAOBII MJIM CHCTeMa BKJIAObIIElX I[IOJHOCTRI BBeIeHH B KaMepy
IIOPUCTOTO Kapkaca. VIIJIOTHUTEJIb BLIIIOJIHEH c BO3MOXHOCTELIO
VIepXrBaHMS BKJIAObla MJIM CUCTEeMB BKJAOBIIE Ha CBOEM MecTe
BHYTPM IOPUCTOTO Kapkaca. B IOpyr'oM BapMaHTe M3TOTOBJIEHUM
YVIDIOTHUTEJIL OTIeJIeH OT BKJIAOBIIa MWJIM CHUCTEMH BKJIAOBIIEM. B eme
OIHOM BapMaHTe M3TOTOBJIEHMS VIIJIOTHUTEJL COeIMHEeH C IIOPHUCTHEM
KapKacoM. KpomMme TOTO, B HEKOTOPHX npuMepax BapMaHTOB
U3TOTOBJIEHMUS IMIPOKCHUMAJILHEM KOHEell KaMeph SaKPHT C MCIOJIL30BaHMeM
XUPYPIUUECKMX HUTeM U/WUIM COCYIOUCTHX KJIMICOB 0e3 IIpMMeHeHUId
OTIOEeJILHOTO YIUIOTHUTEJIS.

ByOoyusM MMIUIAHTMPOBAHHEIM B OPTaHMU3M XO03aMHa, IIOPUCTHIA
KapkKac YyCTpoMCTBa CIIOCOOCTBYET BpacTaHuo COCYOMCTOM  WJINU
COeIMHUTEJILHOM TKaHM, TakK UuTo BKJAOH WJIM CHUCTeMa BKJambIel,
PacIoJIOXeHHEIE B Kapkace, CTAHOBATCH  MHKAINICYJMPOBAHHEIMU B
BACKYJIMPU3O0BAHHYID TKaHEBYID MaTpully. Kor'ma BKJAIOBM WJIM CHUCTeMa
BKJIAOBIIE WM3BJIEKALTCA M3 [IOPMCTOTO Kapkaca, B YCTPOMCTBe
obpasyeTcd HeOBaCKYJIApPMU3OBaHHAdg KaMepa, KOTopyil majiee MOXHO
UCIIOJIE30BATE OJIS YISPXMBAHMA KJISTOUHOTO MaTepusa B OpraHu3Me
XO3AMHa .

PasMepH IIOPMCTOTO Kapkaca, a TakXke BKJaislla MIUM CHUCTEMH
BKJIAOBIIEN MNONOOpPAaHH TakK, UTOOH O0ecClIeuMTh OINTHMMAaJIbHOEe OTHOIMeHMe
JIomany IIOBEPXHOCTHM K o00BbeMy OJd CcoOepXaHMS KJIeToK 1in vivo u
OJ1g obecrneueHUsd OJINTEeJILHOTO BLIKMBaHMUA KJIETOK B
HEOBaCKYJIAPM30BAaHHOM KaMepe. AHaJOTMUHEM o00pa30M KOJIUUECTBO
KaMep B YCTPOMCTBe IJIS TpPaHCIJIaHTalLMM OIpemeJsidioT Ha OCHOBe
ofbweMa n/ N KoJIMUeCTBa KJIETOK, KOTOPHE IOJDKHEL OHITD
TPAHCIJIAHTUPOBAHE. B HEKOTOPHX BapMaHTaxX M3TOTOBJIEHMS OOMUMA
ofbeM YCTPOMCTBa MJAd TPAHCIJIAHTALUM KIJIETOK peryJMpyeTcs IIyTeM

YBeJIMUYeHNMA nJjin YMEeHBIIEHNMA UricJla KaMep Ipm IIogoepxKe
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OINITUMAJILHOTO OTHOUEHMS ILJIOmagM IIOBEepXHOCTM K o0beMy KaxXOoomn
OTHOEeJIbHOM KaMephl. B IpyIMxX BapMaHTax M3TOTOBRJIEHMS OJIS M3MEeHEeHUM
obmero ob6beMa peryJMpyeTcsa IJMHa KaMmep. IIo  aJbTepHaTUBHOMY
BapMaHTy B Pas3JIMUHEIX BapMaHTax MW3TOTOBRJIEHMS YCTPOMCTBO MJIA
TpaHCIJIaHTaUUM KJIEeTOK COIepPXUT O(OUKCHMPOBaHHOE KOJMUECTBO KaMep,
OOHAKO MHQY3MSA KJIETOK I[IPOBOOMTCSA TOJIBKO B BHOMpaeMoe UMCJIIO
KaMep B 3aBUCHMMOCTM oOT ofmero TpedbyeMoro obbeMa YyCTpOMCTBa. B
IPYITUX BapMaHTax MI3ITOTORBRJIEHUS IJIS M3MeHeHud ofmero TpedyeMoTo
obbeMa peryaupyeTcsa Kak IJMHa KaMep, TakK M uMcJIO KaMep.
OnucaHHOEe YCTPOMCTBO IJIA TpPaHCIJIaHTalUMM  KJIETOK  MOXeT
VMILJIAHTHUPOBATLECA  JMOO  IIOOKOXHO, JIMBO  MHTpalepuTOoHeaJIbHO B
opraHuM3M XO03fAMHa, B TOM UMcJIe B CaJlbHMK, WIM Ha »OPYyITOM
IomxondmeM ydacTKe. I[Io aJbTepHaTHMBHOMY BapMaHTy  OIMCaHHOe
YCTPOMCTBO IJA TPaHCIJIAHTallMM KJIETOK MOXeT MMILUIaHTHUPOBATLCH
YaCcTUUYHO MHTpalepUTOHeaJlbHO B OpTraHM3M XO03AMHa, B TOM UMCIe B
CaJbHMK, WJIM Ha IPYTIOM IOOXOOAMeM ydacTKe, ¥ I[IPOOOJIXKAaTbCHa B
IIOOKOXHOM cpene. B oOIHOM BapMaHTe WM3TOTOBRJIEHUMS KJIETKM MOTYT
3arpyXaTbCad Ha Yy4YaCcTOK YCTPOMCTRBAa, MIPOOOJIKAKIMMUMCSA B IIOOKOXHOM
Cpeme, B TO BpeMa Kak oOCTajJlbHafg YacTh YCTPOMCTRBa IIpebbBaeT B
VMHTpAalepuTOHeaJIbHOM  Ccpene. B 1npyroM BapuaHTe M3TOTOBJIEHUS
YCTPOMCTBO MJIS TPAHCIUIAHTAUMM KJETOK MOXeT MUMIIJIaHTUPOBATHLCS B
TOJIOBHOM MO3T', 00JIaCTb CIMHHOTO MO3Ta MM Jiodo¥ IOpyToM OpTraH IIo
HeoBOXOoOMMOCTU nJisa IIOJIYUEeHM S TepaleBTUUeCKOTO sbbexTa oT
TPAHCIJIAHTUPOBAHHEX KJIETOK. B OOJILIIMHCTBE CJIydaeB OpPITaHM3MOM
X034aMHa SABJISAETCS UeJIOBEUECKMM OopraHM3M, HO MOXeT OBThL TakKxe
MHOe MJIeKOoIMTaKlee MWIM HeMJIeKoIMTaklee CymecTBO. Ilpolenypa
TpaHCIJIaHTalUuM KJIETOK IIpencTaBJigeT coboy IBYyXDTalHHM IIpollecc,
comepxXamui sTal MMILJIaHTaluM YCTPOMCTBAa, 3a KOTOPHM CJedyeT »sTall
VMHOY3UM KJIEeTOK (TpaHCIJIaHTalMM KJIeTOK). JSTanl MHQY3UM KJIIEeTOK
peaJu3yeTcsa Iocje MHKYyOalMOHHOTO Iepuoma in vivo, B TeueHUe
KOTOPOTO TMPOUCXOOUT MHOMJIILETPpAallMA BACKYJIAPMB30OBAHHOM KOJIJIATEHOBOMU
MaTpUUE B MMILJIAHTMPOBaHHOE  YCTPOMCTRBO. B omHOM BapuaHTe
VM3TOTOBJIEHUA WMHKYOALUMOHHHEM I[IepMOnd COCTAaBJIAET IIPUMEPHO TPUILATH
OHeM, dYTOo fABJIAeTCda IOOCTaTOUHEIM BpeMeHeM NIOJIg aHIMoreHesa U
VMHOUIILTpaluuM KoJijlareHa B IIOPUCTHM KapKac. VHKyOalUMOHHBM IIepuon

MOXeT OBTBb InponoJieH WMJIM YKOPOWEH B 3aBHMCHMMOCTM OT TpeéyeMof/'I I
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KeJjlaeMOM — CTelleHM  HeORacCKyJfApMz3alMM WM  OoOpas0oBaHMS  TKaHU
(KoJIJIaTeHa ¥ KJIETOK) . Hanopumep, BacKyJapMU3alusd YCTPOWMCTB OJId
TPaHCIJIaHTaluUM  MOXeT  [IPOXOOUTH C pPas3JIMYHOM  CKOPOCTEI B
3aBUCHMMOCTM OT MaTepHuajla YCTPOMCTBa, pPasMepOoB WM WMeRIUXCS
IIOKPHITUM, TaKMxX KakK aHTHUOMOTHUUEeCKMEe IIOKPHTUA, (GakKTOPOB pocTa U
T.O. Backyjadgpuzalusa YCTPOMCTE IJ4 TPaHCIJIaHTaluM MOXeT Takxe
IPOXOIUTEL C Pa3JIMUHOM CKOPOCTLI B Pas3jIMUHLIX OpTaHM3Max xXo034aKHa
WM B Pa3JIMUHEIX TKaHAX OIHOTO oOopTaHM3Ma xXo3auHa. OnpenejieHue
COOTBETCTBYKIMETO MHKYyOAlMOHHOTO TIepMolda BXOOMUT B KOMIIETEHIINIO
crnelMaJMcTa B IaHHOM 0OJlacTM TexXHMKM. HamnpuMmep, Iepel IOCTaBKOM
KJIETOK MOTYT OHTHL MNPOBEIEHH BU3YalIU3UPYyKIMe MUCCJIelOoBaHUA, UTOOH
yBeIuTeECsa, UYTO B MIpollecCe MHKYDallMOHHOTO TepMola BOKPYIT CTEHOK
IOPUCTOTO KapKaca M BHYTPM HUMX I[IPOM3OIJIO HOOCTAaTOUHOE OTJIOXeHUE
COCYIOMUCTOV W/WMIM COeIVHUTEJLHOM TKaHM. [Jd BHIIOJIHEHVS STara
VMHQY3UKM KJIETOK IMIyTeM XUPYPIMUeCKOTO HaIpesa obecneuMBaeTCHd
OOCTYIl K YYacTKy MMILJIaHTalMM, I[IOCJe YeTO BKJAIOHI WM CHCTeMa
BKJIAOBIIEN WM3BJIEKATCA M3 I[IOPMCTOIO Kapkaca IoJjg ofOpa3oBaHuA B
Kapkace KapMaHa, BEICTJIAHHOT'O KOJIJIaT'€HOM u KPOBEHOCHEMU
cocylaMm. Dasee KJI€ TOUHBI MaTepual OOCTaBJIAeTCH B
BaCKyJIIPM30OBAHHEN KapMaH, IIOCJle UYerOo IIOPMCTEM KapKac IIOBTOPHO
YILJIOTHAETCH. B OIpyTOM BapraHTe MU3TOTOBJIEHUSA npolenypa
TpaHCIJIaHTalMM KJIETOK IIpelcTaBJisgeT coOOM ONOHOB®TAalHBM I[Ipollecc,
Ipy  KOTOPOM pasMemeHre  yCTPOMCTBa M MMILJIaHTalUMsa  KJIEeTOK
IPOMCXOOAT B OOHO M TO Xe BpeMA. B »ToM cjydae KJIeTKM MOTYT
pasMemaTbCcad B MaTpulle Tak, UTOOH He MNPOMCXOOMJIa MX yTeuka uepe:s
IIOPH YCTpOMCTBa JMbO, MO aJlbTepHAaTUMBHOMY BapMaHTy, YCTPOMCTRBO
MOXeT MMeThb IIOKPHTHE U3 OeTpallupyeMoTo  IIOJIMMepa, YTOBOH
OpelOTBPaTUTEL YTEeUKYy KIeTOK M3 YCTPOMCTBa B IIPOlleCcCe pPa3BUTHUA
KoJIJlareHa UM aHTMOT'eHe?z3a.

B HEeKOTOPHX BapuaHTax WM3TOTOBJEHUA IO 3arpy3kKM B KaMepy

JIIOOOTO nus YCTpOﬁCTB IOJI4 TPaHCIIJIaHTauml, IIpeaCTaBJIEHHEIX B

HacToAdmeM OIIMCaHMnM, TPAaHCIIJIaHTHPDY eMEIE KIIEeTKIM MOTYT OBITH
OOBeOVHEHEL C OO COBME C TUMBIM BA3KVM pacTeOpOM MJIin
GmonerpanmpyeMHM ITOJIMME P HEIM MaTepHrajloOM. BmonerpanmpyeMMﬁ

I1oJIMMEP ofecrneunuT 3allUTy KJIIETOK, I[IOKa He HpOMBOﬁHeT IIOJIHa4d

BacCKyJIApM3alllAa YCTpOﬁCTBa B OpraHNM3Me XO34MHa. HaHHEIE MaTepraJlbl
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MOTYT IIOMEmAaTbCH B KaMepy IO WM IIOCJe pPasMelleHMsa YyCTPpOMCTBa B
OpTraHmu3Me XO03AMHa, HO OO TOT'0 KakK B YCTPOMUCTBe COOPMMPORAJIUCEH
KoJJlaT'eHOBad MaTpulla u COCYIMCTHE CTPYKTYPH . KineTkwu,
oOBenVHeHHEEe c 0110 COBME C TMMEIM BA3KUM PacTBOPOM W
fuomerpalpyeMeM I[IOJIMMEPHEIM MaTepualjioM, OCOOeHHO LejieCcooOpa3HH
B YCTPOMCTBAX, BHIIOJHEHHHX C BO3MOXHOCTBLID 3aTlpPy3KM KJIeTKaMM IO
VMILJIAHTALVMM YCTPOMCTBA B OpTaHM3M XO03SMHa. Pelpe3eHTaTUBHBE
[IOJIMMEPH, KOTOpPLIE MOTYT BBITE VCIIOJIb 30 BAHH B KauecTBe
buomerpalMpyeMEHx MaTepraJIoB COBMECTHO C KJeTKaMM, BKJYAalT, HO
He  OT'PaHuUUMBAaACL IIEepPeUMCJIEHHBM: IIOJIMATUJIEHMUH U CYyJbdaT
oeKCcTpaHa, COMOJIMMEP  [OJIMBUHMIICHMJIOKCAaHa ¥  I[IOJUMBTUJIeHMMMHA,
bochopmaxosmH, NOJIM3 TUJIEHTJIMKOJE, COTIIOJIMMEP MOJIOUHOM u
TJIMKOJIEBOM KMCJIOT, I[IOJIMMOJIOUHAHA KUCJIOTa, IIOJUIUIPOKCHBalJepaT U
ero COIIOJIMMEDEHI, IIOJIUTUIOPOKCUDY TUPAT u ero COIIOJIMMEPH,
IIOJIMOAMOKCAHOH, TIOJMAHTUIOPUIOL, [IOJUMAMUHOKMUCJIIOTH, IIOJMOPTOROUPEH,
NOM>QUPH, KOJIJIaTeH, XeJlJaTHUH, LeJJIJIO3HEE I[IOJMMEPH, XWUTO3aHH,
aJIbTUMHATH, OUMOPOHEKTHH, BKCTPpaleJIJIJISPHEEe MaTPUUHBEE IPOTEeMHH,
BUHKYJIMH, arap, arapos3a, IHallypOHOBYK KMCJIOTY, MaTpuUIresb, a
Takxe MX COUeTaHMA.

Ciiemyer OTMETUTH, UuTo KJIETKU MOTYT pa3MemaTsCs B
YCTPOMCTBE,; OIOHAKO KJEeTKM Takxe MOTYT OHTL MHKAIICYJIUPOBAHH.
Cllemynllee OIMCaHMe IIPenCcTaBJIeHO B KadeCcTBe IIpuMepa, HO He B
OTPAHNUUTEJILHOM CMHCJIe. B UMCJIO TIPUMMEPOBR IIOJIMMEPHBIX CHUCTEeM IJIS
MHKAINCYJIAUUM KJIETOK BXONOAT MHKAICYJISALUMSA B aJlbI'MHATHYID O000JIOUKY,
IoJMcaxapuioHee TUIOPOTeNIM, XMUTO3aH, aJbI'MHal KaJbuuga wuin Oapusd,
cJoucTas MaTpHulla aJTuHaTa UM OOJMIM3UMHAE, (OTOIOJIMMEPU3Y M
IIOJIMMEP TIOJIMATUIISHTJIMKOJIA IJIS MHKAICYJIAUUM OTHOEeJIbHHX KJIIeTOK WU
KJIE TOUHHIX KJIACTEepOoB, IOJIMKPWMJIIATH, B TOM umce
TUOPOKCUDSTUIIMETAKPUIIAT, MeTHUJIMeTaKpuIaT, CUIMKOHOBHE KAaIllCyJIH,
CUJIMKOHOBEIE  HaHOKAIICYJIH, a Takxe IoJuMeMOpaHH (comosmmMep
BUHMWJIXJIOPUIA C aKPUJIOHUTPUIIOM) .

Ha our.lA-1E IIoKasaHm pas3JInyHbEe IPUMEPH BapMaHTOB
M3TOTOBJIEHUA YCTPOMCTBa 1 IOJ4 TpPaHCIJIaHTalMM KJIETOK. YCTPOMCTBO
1 comepxuT IOJIMMEPHYID CeTKy (HalpuMmep, IIOJUIPOIMIIEHOBYID CEeTKY,
I[ITOS-ceTKy WM JOOM OPYyTOM MNIPUIOIOHEM MaTepuaJ), o0pa3yolyo

IIOPHUCTYIO KaMepy 2 nJd CoOIIepXaHMAad KJIeTOK B OpI'aHM3Me XO3AUVHa. B
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HEKOTOPHX BapMaHTax M3TOTOBJIEHMS YCTPOMCTBO 1 MOXET COIEPXaTb
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 wmiaum ©OoJiee TIOPUCTHEHX KaMep
2. JHOCTYyIHOCTBL MHOXECTBAa KaMep II03BOJISET MCIOJL30BATE Jiodoe
UMCJIO WMJIM CcoueTaHMe KaMep B 323aBUCHUMOCTM OT TpebyeMoTo ofObeMa
KJIETOUHOTO MaTepuia, omnpenesieHue KOTOPOTO HaxXoOUTCH B
KOMIIETEHLMIO CIelMaJIMcCTa B IaHHOM o6JacTM TexXHUKM.

Kak moKasaHo Ha bur. 1A, YCTPOMCTBO 1 COIEPXUT
NPOKCUMAJILHEI KOHell 3, OMCTaJIbHEM KoHell 4, a Takxe BKJAOuem b5,
IIOMEMEHHEN B IIOPMCTYID KaMepy 2. B OIHOM BapraHTe WM3TOTOBJIEHUS
noprcTas kKamepa 2 uMeeT TpydOuaTyio QopMy, IIPpM DSTOM BKJAOBIM 5
BHIIOJIHEH B BUIe LMWJIMHOPA ¥ OIPOOOJIKAETCS BIOJE IIOJIOCTHM IIOPUCTOM
KaMepel 2. B IOpyroM TIIpuUMepe BapMaHTa M3TOTOBJIEHMS IIOPUCTAas
KaMepa 2 COIEPXMT OTBepCTHe Ha MNPOKCHMMAaJILHOM KOHIe 3. OTBepcTHEe
Ha IMIPOKCUMMAJIEHOM KOHIIe 3 BHIIOJHEHO C BO3MOXHOCTBI OOeCIeUeHMS
BBeOeHMUSI BKJAOHIA 5 M OTBOIA €TI0 HAa3al M3 IOPMCTON KaMepH 2. B
OOHOM  TakKOM IIpUMepe BaprMaHTa  M3TOTOBJIEHUS OTBEepCTME  Ha
IPOKCUMAJIEHOM  KOHIEe 3 MMeeT VYIJIOTHEHMEe C  MCIOJIb30BaHMeM
XUPYPITUUECKMX  HUTeM U/UJIUM COCYOMUCTHX SaXMMOB B IpOllecce
MHKYOaUMM VYCTPOMCTBAa M IIOCJe MHOY3UM KJIETOK B YCTPOMCTBO.
CpemHuM CleuMajJucT B »OaHHOW o006JlacTM TexXHUMKM IIOMMeT, UYTOo IJIA
VIJIOTHEHUS OTBEPCTMS Ha [OIPOKCHMMaJbHOM KOHIEe 3 MOXeT OHTb
MCIIOJIb30BaH JioOoM IPpyToM XUPYPTIUUECKUNM VIIJIOTHUTEJILHHM DSJIeMeHT,
HaopuMep, MMKPOCOCYIOMCTEE KJIMIICH, BaXuMel ¥ T.O. B IpyToMm
BaprMaHTe U3TOTOBJIEHUS YCTPOMCTBO 1 COINEPXMT HEIOPMCTHIM KJjalaH 6
Ha OPOKCUMAaJIbHOM KOHIe 3, Kak I[IoKa3aHO Ha ¢(ur.lB. B OOHOM TakKoOM
IprMepe BapraHTa M3TOTOBJIEHMS KJallaH ©6 BHIIOJIHEH M3 CHJIMKOHA.
Kitarmar 6 MoxeT OHTE YIIJIOTHEH C MCIOJB30BAHUEM XUPYPIMUECKUX
HUTeM, 3aXVMOB  WMJIM  JIOOBEIX  OPYyIMX  HOPUIOOHEIX  YILJIOTHUTEJIbHEIX
MexXaHM3MOB B Ipollecce MHKYOaLUMM YCTPOMCTBA M IIOCJe MHQY3UM
KJIETOK B YCTPOMCTBO. B OOHOM IIpPHMEpe BapMaHTa WM3TOTOBJIEHUS
OVCTAJIbHEM KOHell 4 ycTpoMcTBa 1 COOEPXMT BaKPyIJIEHHYID WU
IJIOCKYID HMWXHIOK I[IOBEPXHOCTE. B IPyI'oOM BapMaHTe W3TOTOBJIEHUSA
YCTPOMCTBO 1 COHOEPXMT OTBEPCTME Ha IMCTaJIbHOM KOHIe 4, KOoTOopoe
MOXeT OHTh YIIJIOTHEHO C MCIOJB30BAHMEM XUPYPIMUUECKUX HUTEN,
3aXMMOB MJIM JIIOOOTO IPYTOT0 XUPYPIMUECKOTO  YIJIOTHUTEJIBEHOT'O

BJIeMeHTa B IIpollecce MHKyOaluy yYyCTPOMCTBAa M IIOoCJe MHOY3UM KJIIETOK
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B YCTPOMCTBO. B elle OIHOM IpMMepe BapMaHTa M3TOTORJIEHUS, Kak
noxkas3aHo Ha o¢ur.lC, IMCTaJBHHEM KOHell 4 COHNepXUT HellOPUCTHMN
yd4acTok 7, OpeloTBpallallMl BpacTaHMe TKaHM Ha IMCTaJILHOM KOHIIE
YCTPOMCTBa M CIHOCOOCTBYKIUM WM3BJIEUEHMIO BKJIAOHIIa 5 M3 yCTPOMCTBA
0O MHQY3UM KIIETOK.

B HeKOTOpHX BapMaHTax MU3TOTOBJEHMA, Kak I[IOKasaHO Ha
bur.1D, MOpPOKCHUMAaJBHEM KOHell BKJAaOwIa 5 coedMHeH C YILJIOTHUTEJIeM
8. B OOHOM TakoM BapMaHTe M3TOTORBRJIEHMA YIJIOTHUTEJIE 8 BHIIOJHEH C
BO3SMOXHOCTBK 3aKpPHTUSA OTBEPCTMSA Ha [IPOKCHMMAaJIbHOM KOHIle 3, KoOI'Ia
BKJIAOEII 5 BBeOeH B KaMepy 5. VIUIOTHMTeJIbE 8  BHIIOJIHEH C
BO3BMOXHOCTEKR YIEepPXMBaHUA BKJAOHIIA 5 Ha CBOEM MeCcTe BHYTPU
IOPUCTOM KaMephl. B »OpyTI'OM BapMaHTe M3TOTORJIEHMS BKJAIOEIM 5
OJIVHHENW [IOPUCTOM KaMepH 2 ¥ BHIIOJHAET QYHKIMM YIIJIOTHUTEJS Kak
Ha IIpOKCHMMAaJIbHOM KOHIle 3, Tak ¥ Ha IOUCTalJlbHOM KOHLe 4, Kak
Ioka3aHo Ha o¢our.lE. KpoMKM HOPMCTOM KaMepH 2 BOKPYT BKJaIema b5
YILJIOTHEHEL C MCIIOJIE 30BaHMeM XUPYPITUUIEeCKUX HUTEN n/Uim
XUPYypPIMUeCcKOoTo KJjed. Illoclie yInajieHMda BKJIalbla b5 HO MHOYy3UU
KJIETOK OTBEPCTHA Ha I[IPOKCHMMAJILHOM KOHIe 3 M OUCTaJIbHOM KOHILe 4
MOTYT OHTB YIJIOTHEHH C MCIOJIB30BaHMEM XUPYPIMUECKUX HUTEN,
COCYIOVMCTHX 3aXVMOB NI JIOOOTO oIpyroro IPUTOOHOTO
VIUIOTHUTEJLHOTO MexXaHM3Ma, Kak fACHO CpelHeMy CIelMaJlMCTy B
IaHHOM oOJlaCTU TEeXHUKMU.

B HEeKOTOPHX IIpMMepax BapMaHTOB M3TOTOBJIEHMS YCTpOMCTBO 1
COOEPXUT MHOXeCTBO IIOPMUCTEX KaMep 2, KOTOpPEE  JlaTepallbHO
COeIMHEHH IOpyI' C IpyI'OM. B OIHOM TakKOM BapMaHTe WM3TOTOBJIEHUA
MHOXECTBO IIOPUCTEX KaMep 2 00pa30BaHO, HalpuMep, C IIOMOUIBK
VJIBTPa3BYKOBOM CBapKM BepXHEeM ¥ HWKHEeM I[IOBEPXHOCTEW IMIOPUCTOTO
MaTepuaJa BIOOJE JMHUM, I[I0 CYMEeCTBY IIapallJIeJIbHOM NIPOIOJIEHOM OCHU
ycTpocTBa. Ha our.lF nokasaHO YCTPOMCTBO IJS TpPaHCIJIaHTaluu
KJIETOK, MMeKlee BOCEMb I[IOPMUCTHX KaMep 2. B kKaxOooW Kamepe 2
pasMelleH BKJAOEI 5 Ha »Tale MHKyDallMM YCTPOMCTBa. Brjamemyu 5
yoajldgoTca M3 KaMep 2 00 MHQYy3MM KJIeTOK B KaMepH. B OOHOM
BapMaHTe M3TOTORJIEHMSA YCTPOMCTBO 1 COOEepXUT BOCEMBb [IOPUCTHX
KaMep ¥ uMeeT of0myn nauHy 50 MM nopu mmprHe 45 MMm. Kaxnpad
mopucTas KaMmepa 2 MMeeT BHYTPEeHHMY IMaMeTp, He OIpeBemamomui 2,5

MM, ¥ BMellaeT BKJIaIBIIl 5, OJIMMHa KOTOPpOI'oc CcoCTaBJIdAeT IIPMMEPHO 40
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MM, a IramMeTp - 2,5 MM. B OIOHOM TaKOM BapMaHTe W3TOTOBJIEHUS
BKJIQOBEII 5 BHIIOJIHEH M3 HEIOPUCTOT'O OMOCOBMECTMMOI'O MaTepwuia,
HalpuMep, ooJmTeTpadTopsTUiieHa (IITD3).

B npuMepax BapMaHTOB MU3TOTOBJIEHUA YCTPOMCTBO oJis
TPaHCIJIaHTalum KJIETOK B HacToAlleM PaCKpPHETUN o6pa30BaHoO
[IOJIUIIPONIMIIEHOBEIMM  CeTKaM, OPUTOOHEIMM  IOJIS  MCIIOJIB30BaHUA B
MeIMLIuHe, HallpuMep, IPONINJIEHOBOM BA3aHOM CeTKU (PPKM) ,
3akyrjieHHo y SURGICALMESH™, Bpykdwuin, KonHexkTMukyT, CIIA. B
WIIJIIOCTPAaTUBHEX  BapMaHTax  M3TOTOBJIEHUSA CeTKM  BHIIOJIHEHH U3
MOHOOQMIJIaMEHTHEX HUTeM guameTpoM oT 0,1 mo 0,3 MM, IOpM STOM
pasMepH Iop ceTku cocTaBasgoT or 0,3 mo 1 mMm, or 0,4 mo 0,85 MM,
a Takxe oT 0,5 mo 0,6 wMMm. Ha ¢ur.2A-2D [HOOKa3aHHE pas3JIMUHEE
IpUMepPH KOHQUTYpalMuM CeTOK, KOTOpHe MOTYT OBThL MCIOJbL30BAaHH OJII
obpaszoBaHMUag YCTPOMCTB MOJA TpaHCIJIaHTaluM KJIeTok. Ha o¢ur.2A
[IOKaszaHa I[IOoJIUIIponmJieHOBasas ceTka (PPKM601) ¢ pasmMepoMm mnop 0,5 MM
¥  TOJMMHOM MOHOOMIIaMeHTHoOM HuMTM 0,3 ™MM; Ha OuI.2B OokasaHa
IoJmMnponuiieHosasa ceTka (PPKM602) ¢ pasmMepoM 1op 0,53 MM u
TOJIMMHOM MOHOQMJIaMeHTHOM HuUTM 0,18 wMM; Ha ©¢ur.2C 1oka3aHa
IoJMIponuiieHoBada ceTka (PPKM404) ¢ pasmMepoM 1op 0,53 MM o
TOJIMMHOM MOHOQMIIaMeHTHOM HuTM 0,13 wMM; a Ha ¢ur.2D noka3aHa
IOJIUIIPONIMJIEHOBasA ceTka (PPKM604) ¢ pasmepoM 1op 0,85 MM u
TOJIMMHOM MOHOOMIJIAMEHTHOM HUTU 0,2 MM.

Ha ¢ur.3A nokaszsaH IpyTroM I[OIpUMep BapMaHTa M3TOTOBJIEHUS
ycrporcTea 10 @mJiIsg TpaHCIJIaHTaluMM KJeTok. Ha ¢ur.3B noxasaHH
KOMIIOHEHTH YycCcTpoMcTea 10 @OJg TpaHCIJIaHTaluuM KJIeTOK. YCTPOMCTBO
10 comepxuT IOPMUCTHM Kapkac 12, TNIepBUYUHHNM VIIJIOTHUTeJ L 14, 1o
MeHblle¥t Mepe, OOHY CHUCTeMy BKJaIHIelN, comepxalyi  BHENHUM
BKJaOem 16 ¥ BHYTPeHHUM BKJagsmm 18, a TakKXe BTOPUUHLMN
YILJIOTHUTeNb 20.

Kak mnokxazsaHO Ha Omur.4, OOpPUCTHM Kapkac 12 ycrTporcrtea 10
IOJIS TPpaHCIUIaHTaluM KJIETOK MOXET COIepXaThb IIOJIMMEPHYK CeTKY
(HanpuMep, IOTOJUIPONMJIEHOBYID CeTKy, IIT03-ceTky MM JodoM IOpyITomn
OPUTOIHEM MaTepuals), ofbpasyolyl OOHY WMJIM HEeCKOJbKO IIOPUCTHX
KaMep 22 OJd COoOepXaHMd KJIETOK B OpIaHM3Me XO3f4MHa. B HeKOTOPHX
BapMaHTax M3TOTOBJIEHMS IIOPUCTHIM Kapkac 12 MOXeT coXepxaTs 1, 2,

3, 4, 5, ¢, 7, 8, 9, 10, 11, 12 wnnm OoJiee IOPUCTHX KaMep 22.
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JOCTYIHOCTL MHOXECTBa KaMep I[IO3BOJIAET MCIOJIL30BaTh JIOOOE UNCIO
WM  CcodYeTaHMe KaMep B 3aBMCUMOCTM OT TpedyeMoro oObeMa
KJIETOUHOT'O MaTepuia, onpeneJieHre KOTOPOTO HaxXOOUTCH B
KOMIIETEHLMI CIelMaliuCcTa B IaHHOM o00JlacTU TeXHUKU.

[IopuCcTEle KaMepbl 22 MOT'yT OBTE CO3IOaHBE, HalpuMep, IIyTeM
COoeIMHEHUS BepxHeM U HWKHEM I[IOBEPXHOCTeM I[IOPUCTOIO Kapkaca 12
BIOJIb JIVIHUY, 1o CyHmeCcTBY napaJjijieJibHOM [IPONOJILHOM ocu
YyCTpOoMCTBa. MHOXECTBO IIOPUCTHX KaMep 22 MOTYT UMETh OIMHAKOBHE
WM Pas3HBEe pasMephl CeueHUM U IIJIomalM IIOBEPXHOCTM. B  OIHOM
BapuaHTe WM3TOTOBJIEHMSA MHOXECTBO I[IOPMCTHX KaMep 22 00pasz3oBaHoO
OyTeM YJIbTPa3BYKOBOM CBapKM IIOJMMEPHOWM CeTKM OT IIPOKCHMMAJILHOTO
KOHIIa 24 1o IOUCTAaJIbHOTO KOHLa 26 Kapkaca. DBepxHue ¥ HWXHHUE
IIOBEPXHOCTHU TIOPUCTOTO Kapkaca 12 4BJAKOTCSA HeNpPepHBHHMM IO OIOHOMU
WM HECKOJIBKMM IIOPUCTEIM KaMepaM 22, IIpY 5STOM HEIPEPHBHOCTE
HapylmaeTcsa TOJIBKO JMHMAMM 28 CBapHEX MIBOEB, OOpa30BaHHHEX IIPU
YJIBTPa3BYKOBOM CBapkKe, [NIPOXOOANMMK IO CYMEeCTBY [IapaJlJleJIbHO
IIPOOOJIBHOM  OCM  IOPMUCTOTO  Kapkaca 12. BepxHAd ¥ HWXHAA

IIOBEPXHOCTM MOTYT OLTL He3HAauMTeJILbHO BIAaBJIEHH Ha KaxIoM JIMHUN

CBApPHOTO mBa, uTo npenocTaBJgeT OOIIOJIHUT&JIbLHYIO Iomanb
[IOBEPXHOCTH 0Jis BaCKyJIApU3aLKUMn un npumaeT dUBMUeCcKYIO
YCTOMUMBOCTE yCTpoMcTBY 10 B opraHmM3Me xO038MHa. B OIHOM

BapMaHTe M3TOTOBJIEHMS KPOMKM Ha IMCTaJIbHOM KOHIe 26 BHIIOJIHEHE
Ha KOHYC ¥ COeIOMHEHH IpyI' C IPpYyToM YJbLTPasBYKOBOM CBAapKOM MOJIid
YILJIOTHEHM A OUCTAJIBHOTO KOHLAa 26.

Kak mnoka3aHO Ha OUr.3B, [IepPBUUHHMN YIIJIOTHUTEJNL 14 BHIIOJIHEH
C BOBMOXHOCTBI YIIJIOTHEHUS OOHOM MM ©OoJiee TIOPUCTHX Kamep 22 B
Ipollecce MHKyDallMM yYyCTPOMCTBa M IOCJEe MHOY3UM KJISTOK. I[IepBUUHEM
YIUIOTHUTEJIE 14 COOepXUT MHEPTHYKR OMOCOBMECTHMYK IIOJIMMEPHYIO
IJIeHKY WM J0oM OpYyToM MNOPUMIOIHHIY MaTepuall. B OOHOM BapMaHTe
WU3TOTOBJIEHUSA TIE€PBUUHHN YIJIOTHMTeN: 14 [OpuMBapeH C  IIOMOMLBIO
VJIBTPa3BYKOBOM CRBapKM Ha JlaTepaJlbHHX KpPOMKax ¥ BHIIOJIHEHHOM Ha
KOHYyC TIIPOKCHUMaJILHOM KOHIle 31, KakK IokaszaHo Ha o¢our.5A wm b5B.
IucTaJlpHEML KOHell 32 [epBUYHOTO YIUIOTHUTeJN S 14 KpenouTcsa K
IPOKCUMAJIBHOMY KOHLY 24 INOpMCTOI'O Kapkaca 12. B OIHOM BapHMaHTe
M3TOTOBJIEHUA OVCTaJIbHEN KOHel] 32 IpuBapeH C IIOMOIIBIO

YJIb TpaBByKOBOﬁ CBapKM K IIPOKCMMaJIEHOMY KOHLY 24 IIOPMCTOTI'O
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Kapkaca 12.

B pasjMUHEIX BapMaHTax W3TOTOBRJIeHMA IMepBUUHHI YILJIOTHUTEIDb
14 comepXuT TOBTOPHO VYIJIOTHAEMH 3aTBop 34, CIOCOOCTBYOIUNA
IOOOEepXKe, I[IO MeHbBIIeM Mepe, OOHOT'CO BHEMHeT'O BKJalbla 16 B
IIOPUCTOM Kamepe 22 B IIpollecce MHKyOaLMOHHOTO Iepuoma. 3aTBop 34
Takke OpenoTepallaeT YyTeuKy KJIETOUHOT'O MaTepMalja B Xohe Ipollecca
MHOY3MM KJIETOK. B KauecTBe 3aTeopa 34 MOXeT OHTbH MCIIOJIBE30BaH
JIBOM MNPUTOIOHHM TOBTOPHO YIJIOTHSAEMHM 3allOpPHHY MexXaHM3M. B OIHOM
BapuaHTe WM3TOTOBJIEHMA 3aTBOP 34 COHOEPXUT B3aUMOBJIOKMPOBOUHEE
BJIEMEHTH B  BMIe Ilasa W  BHCTYIA, obpaszynmye I'epMeTHUUHOE
YIUIOTHEHMe IIpM CXaTuM BMeCTe M pas3MHKaolMecsd I[IpU pa3BeleHUu
BepxHEW ¥ HWKHeM I[IOBEPXHOCTeM YIJOTHUTeNns 14 Ha OpoKCHUMaJIbHOM
koHUe 31. Tlo HMCTedeHMM MHKYOALMOHHOTO Iepuola YCTpPOMCTBa K
BHEIHEMY BKJIAOHBINY 16 roJydamnT OOCTYII nyTeM obpesku
IIPOKCUMAaJIbLHOTO KOHIIa 31 MepBUYHOTO YILIOTHUTEeNSd 14 M OTKPHTUA
IIOBTOPHO VYIJIOTHAEMOTO 3aTkBopa 34. Ilocjle TOTro KakK KJIETOUHEM
MaTepuaJl OOCTaBJIeH B I[IOPUCTHM kKapkac 12, 3aTBop 34 HDOBTOPHO
3aKpHBalT, a [OPOKCUMMAaJILHHEY KOHell 31 T[OBTOPHO VYIUJIOTHALT C
VCIIOJIE 30BaHUEM, HallpUMep, XUPYPIUUECKUX HUTEN, CKOO I
Buoanre3mMBOR, JMUOO TePMEeTUUHHX YIIJIOTHUTEJIEN.

KommuecTBO cucTeM BKJIaOBIIEN MOXET COOTBETCTBOBATH
KOJIMUECTBY IOPUCTHX KaMmep 22 B ycTpoMcTBe 10 OJsg TpaHCIUJIaHTALUU
KJIETOK. BHemHMM BKJanemm 16 pa3MemeH B IIOPUCTOM Kamepe 22 B
npoliecce VHKYOalOHHOTO nepuona YCTpPOMCTRA. B HEKOTOPEHIX
BapuaHTax MU3TOTOBJIEHUSA OJIMHAa BHEMHETO BKJIAOEIIA 16
OpUBIM3UTEJILHO paBHa OJMHE COOTBETCTBRYKIEN IIOPUCTOM KaMeph 22.
Kak r1nokazaHO Ha ©Qur.6A, B OIHOM BapMaHTe WM3TOTOBJIEHMA Ha
IpOoKCHUMaJIbLHOM KOHIle 40 OpMCcOoeOMHEHO MHOXECTBO BHEMHMX BKJIAHIIEN
16 ¢ wmcnojgb30BaHUMeM o00mero ocToBa 42. O0mui oCTOBR 42 MOXeT
BKJIOUATE B ceb®da OOHY WM  HECKOJIBKO  KaHaBok 43, UTOOH
CroCcoBCTBOBATHL YIaJIEeHMI BHEMHMX BKJaObMeM 16 M3 TIOPUCTEX KaMep
22 . Hanpumep, KaHaBkM 43 MOTYT IMO3BOJUTHL 3axXBaTUTE OOMMM OCTOB
42, WCHOJIB3YySd MUILH. B HEKOTOPHX BapMaHTax M3TOTOBJIEHMS BHEMHUN
BKJIAOBM 16 wMMeeT IOy CceplleBMHY 45, B KOTOpPOM pa3MemaeTcHd
BHYTpeHHMM BkJamem 18. Kak moxaszsaHo Ha QuI.6B, B OIOHOM BapMaHTE

M3T'OTOBJIEHMA I1oJiaAd ceplilieBlMHa 45 HalleJIeHa OT'PaHNUYNMTEeJIb HEIMIM
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BHYTPEHHMMM BHCTyHNamu 47 1[0 OJIMHe BHYTPeHHeM IIOBEepPXHOCTHU
BKJIAIHIIA . BHYTPEeHHME BHCTYINH 47 co3mamnT BO3OYIMHOE IPOCTPAaHCTBO
MeXnoy BHENIHMM  BKJIAOBIIEM 16 " BHYTPEHHUM BKJIAOHIIEM 18,
oBeclrieurBaKlliee BHXOJ 3axXxBaudeHHHX BO3OYIHHX IIY3EHPLKOB B IIpollecce
OOCTaBKM KJIETOUHOI'O MaTepuayja, 4YTo OymeT [HoOpoOHee OIIMCAaHO
HXe. Bo3OylHOe NIPOCTPaHCTBO TakKXe IIpedoTeBpallaeT oOpa30oBaHUue
BaKyyMa B Ipollecce yIOaJleHMsS BHYTPeHHeI'O BKJanobema 18, TeM CcaMbM
IonnepXxrBas LIeJIbHOCTEL HOBOOOpPAa30BaHHOM BaCKyJIIPU30BaHHOM
KOJIJIaT€HOBOM MaTpMUE BHYTPM U BOKPYID IIOPMCTOM KaMepbl. TaKuMm
o0pasoM, B HEKOTOPHIX aclekTax CUucTeMa BRJIAOHIIEM, comdepxallas
BHEMHUN BKJIA B 16 " BHY TPEeHHUM BKJIa OB 18, MOXEeT
CIIOCOOCTBORBATH OOCTaBKe KJIETOK B YCTPOMCTRO 10 o4
TPaHCIJIaHTaluM  KJIeTOK, a TakKxXe MOXeT YBEJIMUMTE MMaHCH Ha
BLHIXMBAHME KJIETOK B MHTAKTHOM KOJIJIaT'€HOBOW MaTpHulle.

B HEeKOTOPHX BapMaHTax M3TOTOBJIEHMSA IPOKCUMAJILHEM KoHell 40
¥ IOMCTAaJIbHEM KoHell 41 BHemHeT'o BKJaObemMa 16 comepXaT MexXaHV3MH
YILJIOTHEHU S, HalprMep BHYTPEHHME KaHaBKU VI KOHUUYECKME
[IOBEPXHOCTHM, Jig obecrneueHrd 5QOeKTUMBHOTC YILJIOTHEHUS C IIOMOIBK
BHYTPpeHHeTro BKJanbma 18. Kak okaszaHO Ha our.7/, OIPOKCUMAJIbHBM
KoHell 50 u OuMCTaJbHEM KOHell 51 BHYTpPeHHEIO BKJaObla 18 MOXeT
BKJIIOUATL B CceBOd [OONOJIHUTEJIbHHE MexXaHM3MB 53 VYIIJIOTHEHMSA [OJIA
IpenoTBpalleHMsa  MHOQWMJIIb Tpalun KOJIJIAaT€HOBOM  MaTpMUIL B  IIOJYID
cepnueBMHYy 45 B Ipoulecce MHKYOalUMOHHOTO IIepuola. HanopuMmep, B
OOHOM BapMaHTe M3TOTOBJIEHMSA MexaHusM 53 VYIIJIOTHEeHUMS COIOEPXUT
KaHaBKY, PO OOJIKAIIYIOC S 1o nepubepun IPOKCHMAaJIbHOTO u
OIVCTAaJIbHOTO KOHILIOB BHYTPeHHeT'O BKJamoma 18, OpM STOM BHEMHUMN
BKJIAOHM 16 COOEPXMT BHCTYII II0 HNepUPEepMM CBOUX OUCTAJIBHOTO WU
IIPOKCHMAaJIbLHOTO KOHIIOB. B TaKOM BapWMaHTe M3TOTOBJEHMSA BECTYII Ha
BHEMMHEeM BkKJIamgpme 16 M KaHaBKa Ha BHYTPEeHHeM BKJazgeme 18
B3auUMOOJIOKMPYIOTCSI, KOoT'Ia BHYTPEHHUM BKJAIHMI 18 BBeOeH B IIOJIYID
ceplnleBMHY 45 BHEMHETIO BKJalwma 16, Tak UTOOH o0Opas30BaThk IIOJIHOE
YIIJIOTHEHME MEXIY BHYTPEHHMM M BHENHMM BKJIAOBIMaMM M HE OOINIYCTUTH
nornagaHug KakoTo-Jmbo BMOJIOTUUYECKOT O MaTepuala B TOJIYIO
cepnuermHy 45. KpomMe TOTro, B TaKMUX BapuaHTax MI3TOTOBJIIEHUS, €CIU
BHEMHYM BKJAOBEIM 16 COOEepPXUT OOMH WM HEeCKOJBKO BHYTPEHHUX

BEICTYIIOB 47, BEICOTAa BEICTYIIOB Ha JIIPOKCHMaJIBHOM WM IOMCTaJIbHOM
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KOHIIaX BHeMHeI'0 BKJIaQOBa 16 MOXeT IIPEeBHIIATH BHCOTY BHYTPEHHUX
BEICTYIIOB 47.

Ha o¢ur.6C m 6D mokasaHE BUOE B pas3pe3e COOPOUHOTO Yy3Jla
IIOPMUCTOM KaMepH 22 M BRJagwmey 16, 18 corjlacHO OOHOMY BapUaHTY
M3TOTOBJIEHMA COIJIACHO HaCTOoAlleMy pacKpHTuo. Ha our.6C nokasaH
BMI B paspese CcOOPOUYHOTO Yy3Ja OO MMILJIaHTaUMM B OPIaHM3M
X034MHa, a Ha our.6D nokaszsaH BUI B paspese CcOOpPOUHOTO Yy3Ja
Iocjyle MHKyOauumM B  OplaHM3Me  XO3MAMHA. BHYTpeHHUM  OMaMeTp
IIOPUCTOM KaMepH 22 ¥ HapyXHHM »IMaMeTp BHemHeTOo BKJalbma 16
nonoBpaHEl Tak, UYTOOE COXPaHATE 3a30p 46 [0 [HepudepUM BHEMHeTO
BKJIAOBIIA 16 IJIs obpazopaHmAa TKaHU. Hanpuwmep, B OIOHOM
WMJJIOCTPaTUBHOM BapuaHTe MU3TOTOBJIEHUSA BHYTPEHHUM oramMeTp
IIOPUCTOM KaMeph 22 He TIpeBbmaeT 4,5 MM, a HapPyXHBEM IMaMeTP
BHEIHETO BKJIaOpa 16 He HOpeBrmaeT 3,5 MM. B IOpyroM BapHuaHTe
M3TOTOBJIEHUSA BHYTPEeHHUM IMaMeTp I[NOPUCTOM KaMepH 22 He IIpPEeBRHIAET
3,5 MM, a HapyXHHM IMaMeTp BHemMHeI'o BKJIaIblla 16 He IIpeBHaeT
2,5 MM. B OaHHEX BapmuaHTax MU3TOTOBJIEHUS, HallpuMep,
ofecrieuMBaeTCsa 3as30p, COCTaBJggmuUil npuMmMepHo 0,5 MM, BOKpYT
BHEIHETO BKJIAOEIIA 16 0Jidg bopMmpOBaHNA BaCKYyJIAPU30BaHHOM
KOJJIaT€HOBOM MaTpMUE. 3a30p BOKpPYI BHEMHEeI'O BKJAAHMa 16 TakKxe
cozmaeT OOCTATOYHOE IIPOCTPaHCTBO IJIA BBEeIeHUAd U U3BJIEUEHUA
BHEMHETIO BKJANHIIA B [IOPUCTYID KaMepy M U3 Hee.

Kornma YCTPOMCTRBO 10 0JI4 TpaHCIJIaHTaluum KJIETOK
VMILJIAHTMPOBAHO B OpPTaHM3M XO03AMHa, COCYOUCTHE U COeIVHUTEJIbHBE
TKaHM IIPOHUKAKT UYepe3 IMIOPUCTYK KaMepy 22 B IIPOCTPaHCTBO 46 wu
00pa3ynT BaCKYJIAPM3OBAHHYK TKaHeBYKR MaTpuly 48 BOKpPYI BHEMHETO
BKJIaOema 16. Bxjganem 16 OpedoTBpamaeT T[IPOHUMKHOBEHME TKaHeBOM
MaTpuue 48 1ayOxe B IIOJIOCTL  [IOPUCTOM  KaMepH 22. ITocie
M3BJI€EUEeHMS BHYTPEHHEeI'O BKJaOpma 18 M BHeEWHeI'O BRJAOHIA 16 U3
IIOPUCTOM KaMepH 22 B I[IOPUCTOM KaMepe 22 obpas3yeTcsa kapMmaH 49,
KOTOPEM MOXHO MCIHOJIE30BaTE NOJIA COIepXaHMsa KJIeTOK B OpTaHu3Me
X034aMHa. KapmaH 49 3akjoUeH B BaCKYJIAPM30BAHHYK TKaHEBYIO
MaTpully 48, Kak IIoKas3aHO Ha ouI.6E.

KomnuecTBO BHYTPEeHHMX BKJaIpmey 18 MOXeT COOTBETCTBOBATH
KOJIMUECTBY BHEMHMX BKJaOpmeX 16. BHYTPeHHMM BKJIanem 18 pasMelleH

B IIOJIOM ceplilieBVMHE BHEIHEeI'O BKJIalblla 16 Ha zTarme MHKYODaluum
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YCTpOMCTBa. B OIHOM BapMaHTe M3TOTOBJIEHMSA MHOXECTBO BHYTPEHHUX
BKJIAOBIIEN 18 COeIVHEHH Ha NIPOKCHUMAaJIEHOM KOHIlEe 50 C
MCIIOJIE30BaHMeM  OofmeIo OCTOBAa 52. B HEKOTOPEHIX BapMaHTax
M3TOTOBJIEHMA OOMUM OCTOB 52 CONEepXUT 3BaxBaTHHEM »BJIeMeHT 54,
UyTOOH CIOCODCTBOBATE MAHUIIYJIMPOBAHMID BHYTPEHHMM BKJAOHIEM 18 B
Ipolilecce M3BJIeUEeHMSI M3 BHEMHETIO BKJanema 16.

BTOPMUHEM VYIIJIOTHUTEeJL 20, KakK IIOoKa3aHOo Ha (uIr.8, BHIIOJHEH
C BOBMOXHOCTBI COIepXaHMsa KJIeTOUHOT'O MaTepualsa B IIOPUCTHX
KaMepax, KoI'Ia IIepPBMUUHHM VIIJIOTHUTEJIL IIOBTOPHO BaKpHBaeTCs IIocJe
OOCTaBKMU KJIETOUHOTO MaTepMaa B YCTPOMCTBO 10 oJs
TpaHCIJIaHTalUuM KJIeTOK. BTOPUUHHM YIIJIOTHMTeJ L 20 pacrnojaramoT Ha
IPOKCHMaJIbHOM KOHIle 24 TopuUCTOI'o KapkKaca 12 TI[ocJe TOoro Kak
KJIETOUHHM MaTepMaJl IOJIHOCTBIO OOCTaBJIeH B IIOPUCTYID KamMepy 22, a
BHEMHMM BKJaIem 16 M3BJedeH U3 ycTporcTBa 10. B HEeKOTOPHX
BapMaHTax M3TOTOBJIEHMSA BTOPUUHEM YIJIOTHUTEJL 20 COOEPXUT BHEMKU
c0, YTOOEL criocobcTBOBaATH BBeIeHUIO B YCTPOMCTBO 10 c
VICIIOJIE 30BAHMEM MUIIIOB .

B IOpyI'OM aclleKTe HaCTOAMeTrO PAaCKPHTHUA OINMCAHH YCTPOMCTBO U
crioco® mOJ4a OOCTaBKM KJIETOK B YCTPOMCTRBO NOJIA TpPaHCILIaHTaluu
KJIETOK, IIOSICHEHME K KOTOPHM OyOYyT OaHH CO CCHJIKOM Ha YCTPOMCTEO
10 1mja TpaHCIJIaHTaAUMM KJIeToK. Ha o¢omr.9A [nokaszaHH pasJIMuHbe
KOMIIOHEHTH ycCcTpoMcTea 70 mjg IOCTaBKM KJIETOK. YcTpoMcTeo 70 njsd
IOOCTAaBKM KJIETOK COINEPXMT, II0 MeHbIleM Mepe, OIHY Tpyoky 71 mniaga
MHQY3UM  KJIETOK, KPBIMKY /2  COedOMHUTEeJA, VMEIYID  3axXBaTHEMN
2JleMeHT 73, U choedcep 74 coeOMHUTEJIS.

TpyOka 71 104 MHQY3UM KJIETOK MOXEeT COIepXaThb IIOJIMMEPHYIO
TPYOKRY (HanpuMep, [OJIM3TUIIEHOBYELD TPYOKY) uim  Jumobom  OpyTon
OPUTOIHEM MaTepuralJ OJIS OOCTaBKM KJIEeTOUHOTO MaTepualja B IIOPUCTVYIO
KaMepy 22 ycrpoucTea 10 Ha 92Tale MHOY3UM KJIeTOK. KoJMuecTBO
TpyBOK  IJS UMHOY3UMM KJIEeTOK B  OOCTAaBOUHOM CUCTEME  MOXeT
COOTBETCTBOBATE KOJMUECTRBY IIOPUCTHX KaMep 22.

Cnevicep 74 coeIMHUTeJIS PAacCIOJIOXeH Ha IMCTaJIbHOM KOHILe
TpyOkmM 71 misa MHOQY3MM KIJIETOK UM COEeOMHSAET WM CO3JaeT I'PaHUuIly
pasejyla C [NIPOKCHMMaJIbEHEIM KOHIIOM 40 BHEMHEeIO BKJAaOpMa 16 B Xome
opoliecca IOOCTaBKM KJeToK. Croelcep 74 coeIMHUTeJd BKJILUaeT B

ceBs OOHO MM HEeCKOJIBKO CKBOSBHEIX OTBEPCTUM, UYepes KOTOpHEe
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BRBOOUTCA TpyOka 71 14 MHOY3MM KJETOK, Kak I[IokaszaHOo Ha our.9A.
CKBO3HEE OTBEPCTUA BHIIOJHEHH C BO3MOXHOCTBK OOeClleueHMS IIOCaIKM
TpyOKkM 71 OJsa MHQY3UMM KJIIETOK C HeOoJplIMM HaTdaroM. llocanka
BHIIOJIHEHA C BO3MOXHOCTBI COXpPaHeHud TpyOku 71 1OJd UMHQY3UM
KJIETOK Ha CBOeM MecTe B XOIe IIpollecca IOCTaBKM KJeTOk. Kpowme
TOTO, B onpeneJyie HHEX BapMaHTax MU3TOTOBJIEHUA criercep 74
COEIMHUTEJII COIOEePXMUT BeHTUMJIALUMOHHEE OTBepCTMA /6 @OJg OoTBoIa
BO3OyXa M3 BO3OYIHEX IPOCTPaHCTB BO BHEMHEeM BKJademe 16,
oB6pa30BaHHEIX BHYTPEHHMM BHCTyIOM 47, B XxXoIe IIpollecca IOCTaBKMU
KJIETOK, Kak OyIOeT OIMCaHO HMXe. B OIHOM BapMaHTe M3TOTOBJIEHUA
BHEMHMM BRKJIAOEM 16 MMeeT BTYJKY 78 Ha OpoKCcHMMaJIbHOM KoHile 40. B
TakoM BapMaHTe M3TOTOBRJIeHMA cClelcep 74 coeOIMHUTeJIS BBOIUTCSI BO
BTYJIKY 78 B XOIe Ipollecca IOCTaBKM KJEeTOK C ILeJlbl KpellJIeHUusd
OOCTaBOUYHOTO YycTpoucTBa /0 k ycTpowvcTey 10 1O TpaHCIJIaHTaUUM
KJIETOK .

[IpOKCUMAJILHEI KoHell TpyOku 71 OJad MHOY3UM KIETOK COOEPXUT
KPHIIKY 72 coemuHUTensa. I[lo Mepe BBeleHUI TPyOKM BO BHEMHUMN
BKJIAOBEI 16 KpBIIKa /2 COEOMHUTENA IIPpOIOBUIaeTCd IOUCTAJILHO B
HanpaBJleHUM crHneucepa 74 coemmuHuTesda. Korzma TpyOka 71 MOJHOCTHIO
BBeOeHa BO BHEIIHUM BKJIA OB le, KPHIIKA 72 COEeOVMHUTEJIA
HacaxyBaeTCcsa Ha crHelcep 74 coeOIVHUTeNd W/WIXM BTYJIKY 78, Opu
STOM 3axBaTHHEIM 92JIeMeHT 73 coeIMHAeTCsS C BHEMHMM BRJIamgbmeM 16
/WM BTYJKOM 78 BHOOJL oBmero ocTtoba 42, Kak I[IoKasaHO Ha
our.9C. OSTo obecrneumBaeT M3IBJIeUeHMEe KPBIMKM /2 CcoeOIMHUTEJIH,
crnevicepa 74 CoeOIMHMTEJISI ¥ BHEMHeIO BKJaObma 16 Kak eIMHOTO
BJloka, KOoI'Ida KJIETOUHHM MaTepuall MHPY3UPOBaAH B IIOPUCTYID KaMepy
22.

B cienyromeM aclekKTe HaCTOAMEeIo PacKPHETHUSA OpeldcTaBJIeH
crmoco® TpaHCIJIaHTallMM KJIETOK, IIOSCHEHMe K KOTOopoMy OyIyT OaHEH
CO CCHUJIKOM Ha ycrpoucTeo 10 @OJug TpaHCIJIaHTalUuMM KJIETOK WU
ycTporcTBO 70 IOJid OOCTaBKM KJIeTOK. CIoCo® TpaHCHJIaHTaluM KJIETOK
He OT'paHMUMBAaeTCHd BapMaHTaMM M3TOTOBJIEHMS YCTPOMCTB, PAaCKPHBTHEMA
B HaCcTOAMEM  OIMCaHWUM, M  MOXeT  MCIIOJIB30BaThbCH c  JIOBEMU
YCTPOMCTBAMM IJIA TPAaHCIJIAHTAllMM KJIETOK M OOCTaBKMU KJIETOK.

Ha o¢mr.10 rnokaszsaHa OJIOK-CXeMa aJIloOpuTMa, Ha KOTOpou

InpencCcTraBJIEHEL STallbl TUIIOBOM Inpouenype TPaHCIIJIaHTaluvn KJIETOK.
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IIpolienypa TpaHCIJIaHTalUMM KJIeToK, B of0meM, IOIpenOcTaBjsgeT cobon
OIBYXB2TAallHLM IIpOolLlecc, colepXamui sTall MMILJIaHTaluM YCTPOMCTBa, 3a
KOTOPHEM CJIeOyeT 3Tarn MHQY3UK KJIETOK. YCTPOMCTBO 10
VMIUIAHTUPYETCH B OpPTaHM3M XO3f4MHa OO IOOCTaBKM KJIIETOK, UYUTOOH
oBecreunTb OOCTATOUHOe BpeMd O MHOMIBTpaUMK KoJJlareHa WU
KPOBEHOCHHX COCYIOB B IIOPMCTHM Kapkac 12. B HeKOTOPHX BapMaHTax
M3TOTOBJIECHUS oo IpoBeIeHMs MMILJIaHTalnn YCTPOMCTBO 10
CTEePUJINIYIOT C MCIIOJBb30BaAHMEM BSTUIIEHOKCHIA. YCTpoMcTBo 10 MOXeT
OHTE VYIIAKOBAHO B caMoO3alleuaTHBAaKINUMCS IIakeT WIK JIodyln MHYO
CTepun3yeMylo YIakKOBKY BMeCTe C MHIOMKATOPHOM IIOJIOCKOM  Ha
CTEPUJIBHOCTEL IJIA IIpOollecCa CTEePpUIM3allMM Ha OCHOBE BTUJIIEeHOKCHUIA .
B HeKOTOpHX »OPpYyI'MX BapMaHTax M3TOTOBJEHMA IJA CTepuiIn3allu
YCTPOMCTBA Iepeld UMIJIaHTallMeM MCIOJbL3YIT ITaMMa-U3JIydeHue WK
CTEPUIN3 AN B CYyXOXapOBOM mrady . VICIIoJIb 3y eMEI crioco®
CTeEPUIIM3allMM 3aBUCUT OT MaTepMalla KapKaca, IIOCKOJIBKY WM3BECTHO,
UTO CTEPUJIM3alusa B CYXOXapoBOM mkady MIPUBOIUT K IebOpMUPOBAaHU
OIIpelleJIEHHEX I[IOJIMMEPHHX MaTepMaJioB (HalpuMep, I[IOJUIIPONUJIEHA) B
CUJIy HU3KOM Ie@OPpMallMOHHOM TeIlJIOCTOMKOCTM. Il'aMMa-M3JIydeHue IIpu
CTEPUIIMBALMOHHEIX  O3ax, PaBHEIX 6 Mpanm, MOXeT C  YyCIexXoM
oBecCreunThb CTEPUIINBALIAIO YCTPOMCTB, npenHa3HadYeHHEIX OJIs
VMIUIaHTalUuM KJeTOK,; OIHaKO T'aMMa-M3JIydeHMe MOXeT CHU3UTL CpPOK
TOOHOCTU YCTPOMCTEB, BHIIOJIHEHHHX W3 IIOJUIPONMIIEHA .

YcrporicTtBo 10 MoxeT OHTbH MMIJIAHTUMPOBAHO IIOOKOXHO  MJIU
VHTpalepuToOHeaJIbHO . Hampumep, OJIs IIOOKOXHOM VIMILJIaHTalun
YCTPOMCTBA B TeJIO XOBSMHAa BHIIOJHAKT HaOpe3s uepe3 IepMy U
SNIUOEPMUC, oajiee cJaenyer OCTOPOXHOE TyTioe oTHeJyIeHN e
COeIMHUTEJILHOM TKaHM M XMPOBOM TKaHM C oOOpa30BaHMEeM IIOOKOXHOTO
KapMaHa, KayldaJlbHOTO II0O OTHOMEHMK K JMHMM Hanopesa (@Tan 810).
Korma ofBpazsoBaHO OOCTaAaTOUHOEe IIPOCTPAHCTBO (IIPMMEPHO II0 pas3MepaM

yCTpoMCcTBa), YyCcTpoMcTBO 10 MMIJIAHTHMPYETCS B IIOOKOXHEM KapMaH,

[IOCJIe 4YeIl'0 Halpe3 cumBaeTcd (sTan 820). Ilo aJlbTepHaTHBHOMY
BapUaHTy YCTPOMCTEO 10 MOXET OBITE VMILJIaHTUPOBAHO B
[IEPUTOHEeAJIbHYK  IIOJIOCTE  uUepes  abOOMMHAJIBHEY  pas3pes. STamnu
MMILJIaHTaluMM  yCTPOMCTBA (praner 810 wm 820) COIIPOBOXIOANTCA

IepronooM MHKyOaluuu ycTpo¥cTBa (mTan 830), B TedeHMe KOTOPOTO

InponcxxoomT OTJIOXKEHNE BaCKyﬂHpMSOBaHHOﬁ KOJIJIaT€HOBOM Ma TPWMIIEL
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BHYTPM UM BOKPYI IIOPMCTOI'O Kapkaca 12.

[Io wuCTedeHMM MHKyODalUMOHHOTO IIepuoma K ycTpoumcTBy 10
[IOJIy4yamT HOOCTYII I[IOCPEeICTBOM BTOPOIO XUPYPIMUECKOI'O Halpesa.
HanpuMmep, HOPOKCHMMAJILHEM KOHell 31 [epBUUHOTO YIJIOTHUTeJ S 12
MOXeT OHhTbL cpes3aH in situ DI BCKpHTHMS ycTpowcTBa 10. Ilocie
STOTO BHYTPEHHMM BKJIAIOBI 18 M3BJIeKaeTCsS M3 BHEMHeT'O BKJaObma 16
u yruamzupyerca (sTan 850). B mnOpoliecce yoaJleHMS BHYTPEHHETO
BKJIAIHIMa BHYTPEHHME BHCTYIHE 47 CcHocoBCTBYRT CO3OaHMK IBRVKEHUSA
BOBIyXa, He Iolyckaomero ofOpas3oBaHMA BaKyyMa BHYTPM YCTPOMCTBA,
CIIOCOOHOTO  BH3BATH pas3pylleHMe HOBOOOpPAa30BAaHHEIX  KPOBEHOCHEX
COCYyIOB BHYTPM M BOKPYID VYCTpOMCTBa. YIajleHMe BHYTPEHHeTO
BKJIaOHMa 18 MHOPUMBOOUT K OTILEIJIEHMI [IPOKCHMMAaJIbHOTO KoOHIAa 50 wm
OIMCTaJIbHOTO KOHIa 51 BHYTpPpeHHeTO BKJampma 18 OT MNIPOKCUMMAaJIbEHOTO
koHUIa 40 MM 1DUMCcTaJBHOTO KoHUa 41 BHemHero BKJagema 16. Jajee
KJIEe TOUHHIM MaTepHraJl OOCTaBJIAETCH B YCTPOMCTBO 10 C
MCIIOJIL30BaHMeM ycTporcTea 70 OJA OOCTaBKM KIJIETOK.

Ha ¢mr.11A-11D mnokazaH CXeMaTUUHEM OOmMMY BUI ONpelesIeHHBIX
STAloB TUIMUYHOM TMIpoLUenyph MHOY3UM KIeTOK, KOTOPHEM OyIyT IaHH
IIOSCHEHMSA CO CCHUIKOM Ha OJIOK-CXeMy aJITOpUTMa, IpeldCTaBJIeHHYI Ha
dur.10. g @»OOCTaAaBKM KJIeTOK B YycTpoucTteo 10 Tpybka 71 14
VMHOY3UM KJIETOK OOCTaBOUHOTO ycCcTpoMcTBa /0 3arpyXaeTcs KJIEeTOUHHM
MaTepuaJioM 79, 1mocjyie Uero TpyOKa BBOOUTCHA B IOJYID CcepOlueBMHY 45
BHemHeIro BKJIagpma 16, KakK TIokaz3aHo Ha o¢ur.llA (sTan 860).
Cnelicep 74 CoeIUHUTEJS COeIMHIeTCs C IIPOKCHMMAJILHBEIM KOHLOM 41
U/UIV  BTYJIKOM 78 BHemHero BKJanema 16. o Mepe OPOIOBWKEHUSA
Tpy®kM 71 BO BHEmMHMM BKJIAOHII BO3OYX BHBOOUTCHA IIOCPEICTBOM
BHYTPEHHUX BHCTYIOB 47 BHEMHEeIo BKJaIOema 16 ¥ BeHTUJISLUMOHHEIX
oTBepCcTUM 76 cmeticepa 74 coemuHuTend. Korma Tpy®ka 71 DOJHOCTHI
3aIBMHYTa BO  BHEMHMM  BKJIAILII le, KPHIIKA 72 COeIMHUTEJIS
CTHKYEeTCSa CcO chnedcepom 74 coelIVHUTeNd. 3axuM 73 KPBNKKM 72
COeIMHMTEJIS JaJlee coeIMHAeTCS C BTYJIKOM 78 BHeMHeI'o BKJaIwma 16
(prTam 870). B 2TOM CJyyae BHeMHMM BRJagwem 16, Kpeoika /2
CoOeIMHUTeJII WU chnedcep 74 coeIVMHUTENI He3HAUMTEJLHO OTBOOATCH
Haz3an u3 TIIOPMUCTOM KaMepe 22 B BMIe eauHOoTo OJloka OJ4
ofpaszoBaHMUA MNPOCTPAHCTBAa Ha OUCTAJILHOM KOHIle MIOPUCTOM KaMepH 22

(pTan 875). B HEeKOTOPHX BapMaHTax WM3TOTOBJIEHUSA BHEMHUM BKJIAIBII
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16 MOXeT OBTHL He3HAUUTEeJIEHO OTBeldeH Hazal M3 [IOPUCTOM KaMeph 22
0O COeIMHEeHMS IOCTaBOUHOTO YycTpowcTBa /0 C BHEMHMM BKJAOBIIEM
16. INpyruMm cijoBaMu, 2Tall 875 MoxeT OHTH BHIIOJHEH OO »Tara 870.
Ha mnopwuii, HOpUCOeIMHEHHBM K Tpybke 71 @OJad MHOY3UM KIETOK,
OCYIIECTBJIAT JIETKOe HaxaTue OJIA JOCTaBKM KJIETOK B IIOPUCTYIO
KkamMepy 23 (sTan 880). Cinemsar 3a TeM, 4YTOOH Tpybka 71 ocTapaJjach
B IIOPMCTOM KaMepe 22, KOoI'ODa HNpuKJIaIbHBaeTCsa OaBJIeHMEe IJIA
OOCTaBKM KJIETOUHOTO MaTepuaJya. B OIHOM BapMaHTe M3TOTOBJIEHUA
BHEMHMM BKJAOBM 16 OTBOIMUTCA IIPMMEpHO Ha 5 MM TIepeld HadalloM
MHQY3UM KJEeTOK, KaK IIoKa3aHo Ha o¢ur.l1B. Korma k mmopuily,
coeIMHeHHOMY C Tpyo®Okou 71 naa wmHOY3UM KIJIEeTOK, IIpUKJAaIHBaeTCs
naBJieHre (P), OCymecCcTBISeTCS MHOY3MA KIEeTOUYHOT'O MaTepuala /9 B
IIOPUCTYID KaMepy 22. Korma KJIETOUHHM MaTepualsl IJOoCTaBJIeH B
IIOPUCTYIO KaMepy 22, BHEMHMM BKJAOwm 16 M Tpydka 71 OJa9 MHOY3UU
KJIETOK M3BJIEKAalTCH M3 YCTPOMCTBAa, Kak IokKaz3aHo Ha our.l11C m 11D
(srTam 885). Korma VyCTPOMCTBO IIOJHOCTLI BalOJIHEHO KJIETOUHBM
MaTepmuaJioM 79, WMHQY3MSA KIJIETOK IIpekpamaeTcsa, ¥ Tpybka 71 #iusa
VHOY3UM KJIETOK IIOJIHOCTBIO BHBOOMTCSA M3 ycTpoyucTBa 10 (mTam 890).
Najlee THnopuUCTYK KaMepy 22 OLeHMBAKRT Ha IIpelIMeT OCTaBIel'oCHd
oBBeMa OJIA KJIETOUHOTO MaTepmala, rocJie yero OCTaBIMMCH
KJIETOUHLM MaTepuaJl MOXHO OCTOPOXHO OOOaBMTL B KOHIEBYI UYacThb
IIOPUCTOM KaMephl. KIJIeTouHHM MaTepuaJ YyIOepXMBaeTCsa B IIOPUCTOM
KaMepe 22 OyTeM Ppa3MelleHMsS BTOPUUHOTO YIJIOTHMUTeJsa 20 Ha
IPOKCUMAJILHOM KOHIle 40 IMopMCTOM KaMeph 22, 3a KOTOPHBM CJledyeT
3aKpPETHE MIOBTOPHO YIIJIOTHAEMOTO 3aTBOpa 34 MIEPBUYHOTO
VILJIOTHUTEJIA 12 7 PUKCHUpPOBaHME IPOKCUMAJILHOTO KOHILIa 31
IIePBUUHOTO YIUIOTHMTeJA 12 ¢ I[IOMOUWbLI XUPYRPIMUECKUMX HUTeM WK
cko0, JmbO OPYyIMX MOPUTOOHBEIX YIIJIOTHUTEJBHEX MexXaHM3MOB (»Tan
895) . HakoHell, XUPYPITMUECKMM HaIpe3 3aKpHBalT C MCHIOJb30BaHMEM
XUPYPTUUECKUX  HUTEeH, cxko® WMJIM TKaHeBOT'O KJesd, TeM CaMBM
3aBepmasd MNpoLenypy TPaHCIJIaHTalMM KJIETOK.

PaCKpHTHE YCTPOMCTBA u CIIOCOOH nJis KJIETOUHOM
TPaHCIJIaHTalyMM MOTYT MCIOJIE30BATECA IJIA TPaHCIJIaHTaluuM JIOOBX
TepaleBTUUECKMUX KJIEeTOK MJIM KOMOMHALUM KJIETOK B OpTraHM3M XO3gMHa
oJis OOCTaBKU TepareBTUUYECKOT'O OMOJIOTMUYECKOTO  MaTepualJa B

OopraHM3sM XO034dMHa C LeJlbI JIeUeHMA 3ab0JIeBaHUAg . KilieTk MOTYT
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IpencTaBJIATh cobomn aJIJIOTeHHHE, KCeHOT eHHHE VI CHMHT eHHEIe
OOHOPCKME KJIIETKM, KIJIIETKM, IIOJIydeHHEIE OT CaMOI'O IIalMeHTa, B TOM
UuycJie CTBOJIOBHE KJIETKM, KJETKM I[IYINOBMHHOM KPOBM U 5SMOPMOHHEE
CTBOJIOBHE KJIETKM. CTBOJIOBBEE KJIETKM MOI'YT OHTH IIpeoOpas3OoBaHH B
COOTBETCTBYyIME TepalleBTUUeCKMe  KJIETKMU. KjieTrkr wMOT'YT  OHTH
He3peJbMHA, YJacCTUUHO onbddbepeHUIMPOBaHHEMA VI [IOJIHOCTBIO
InddepeHIMPOBAHHEMM, a TakXe 3peJibMM KJIeTKaMM IIPY Pa3MelleHUNM B
ycrpomcTBe. KileTkM Takxe MOTYT IIPEeOCTaBJATL Cco0oM  KJIeTKWU,
[IOJIYUEHHEEe IIOCPeICTBOM T'eHHOW MHXeHepUM, WM KJIeTOUHHe JIMHUMK. B
OOHOM acIlleKTe MCIOJb3YeTCd BapMaHT M3TOTOBRJIEHUMS, COIJIaCYMUNMCSH
C HacCTOoAmMMM PacCKpPETMEM, IJIA TPAaHCIJIaHTallMM KJEeTOK OCTPOBKOB
JJaHTepraHca Cc LeJdbk obOecledeHMd CpelcTBa OJA pPelyJMpOoBaHUSA
YPOBHA TJUIKKO3EH B KPOBM B OpIaHM3Me XO34MHa. B OpyroM acleKTe
OOVH BapMaHT M3TOTOBJIEHMA YCTPOMCTBa OJA TpPaHCIJIaHTaluM KJIETOK
VICIIOJIE3YEeTCH oJIsg COBMECTHOM TPpaHCIJIaHTalun OCTPOBKOB
JJanrepranca u  KJeTok CepToiu, opM 3TOM KJeTKu CepToiu
oBecneurBawT MWMMYyHHYK 3alliTy OCTPOBKOBHX KJIETOK B OpI'aHMU3ME
X034aMHa. ViMMyHHasa 3ammTra, ofechneunBaeMasa KieTkKaMmu CepToJii B
opraHMu3Me XO03fMHa, OBJla pacKpHTa paHee, HalpuMep, B raTeHTe CIIA
N 5725854, KOTOPHM IMNOJIHOCTBI BKJIOUEH B HaCTOAMee ONMCaHMue IyTeM
CCEUJIKMA . COOTBETCTBEHHO IIpeIMeTOM pacCCMOTPeHMHA B  HacCTOoAlleM
PACKPHTHUM TakKXe SABJAITCS CIOCOOH JeUeHMS pal3jIMUHBX 3adojieBaHuM
OIyTeM TPaHCIJIaHTaluM TepaleBTHUUYeCKM SBHAUMMBEIX KOJMUECTB KJIETOK B
ODOBLEeKTH, KOTOPHE B HUX HYXIDanTCH, VICIIOJIbL 3Y S BapMaHT
M3TOTORJIEHUS YCTPOMCTBAa @OJ4 TpPaHCIJIaHTaluuM KJIeTOK COTJIaCHO
HaCTOAmMEMY OIIMCAaHU’I.

KoHLleHTpaluusa TPaHCIUJIAHTUPYEMHX TepaleBTUUYeCKUX KJIEeTOK WU
KOoMOMHAILIMM KJIETOK OlIpeneyideTcsa Ha OCHOBe Beca Tejla XO034aMHa U
TepalleBTUYECKOTO 5»d0deKTa KIeTOK. Kak O0TMeuaJIoCh pPaHee, pas3MepH
YCTPOMCTBA IJIA TPAaHCIJIaHTAUUM KJIEeTOK U KOJUUECTBO MCIIOJNb3YEeMBX
IIOPUCTHX kKaMep (B MyJIbTMKaMepHOM VYCTPOMCTBe) OoIpenesiaiTca Ha
OCHOBe TpebyeMoTI'o KOJIMUYeCTBa KIJETOK, CTeleHM BaCKyJIapu3aluun,
KOoTOopasd MOXeT OBTb JOCTHUIHYTa B TeUeHMe Iepuolda MHKyOaluuu
YCTPOMCTBA, a Takxe IUOPOYSUMOHHHX XAapPaKTepUCTUK OUTATEJbHBX
BEIleCTBE M I[IPOOYKTOB XKMUBHENeATeJIbHOCTU  KJIETOK, BBOIMMEIX U

BEIBOOVIMEIX W3 VMIIJIaHTMOOBAHHEBIX yCTpOﬁCTB.
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[TIPVIME PEI

Cllemyomye IIPMMePL IIpeldCTaBJIEHE OJI4 I[IOACHEeHMI Pas3JIMUHEX
BapMaHTOB M3TOTORJIEHUA u HUKOUM obpasoM He IOJIXKHEL
paccMaTpuBaTHECA Kak oT'paHMUMBaKiIMe OO0BEeM HACTOANeTO PaCKPHTHUA.
Vcniosib3yeMble B HOaHHHX [IpMMepax YCTPOMCTBa IJIS TpPaHCILJIaHTaluu
KJIETOK BEIIIOJIHEHEL nus TIOJIUIIPONIMIIEHOBEIX CeTokK u comepxartT
eIVHCTBeHHEY [ITOS-BRJIAOMI B KaXIOM IIOPUCTOM KaMepe YCTPOMCTB.

1. YCTpOﬁCTBa IOJIA TPaHCIIJIaHTalllil KJIETOK, comepXxaimne

OCTPOBKOBEIE KJIETKI, CIIOCOOHEL BOCCTAaHaBJIMBATH HOPMOTUJIMKEMIMIO Y

KprlC JIbOMCA

YCcTpoMCcTBa IOJiA TPaHCIJIaHTalMM KJIeTOK OBUIM MCIIOJIbL30BAHH OJIS
VIMILJIAHTALUWUY CHMHI'€HHEX OCTPOBKOBHX KJETOK KpeCaM JlpoMca IJidg
BOCCTAHOBJIEHUSA HOPMOTIUIMKEMMM . V3MeHeHMe COIepXaHUs TUINKO3H IIPU
VIMILJIaHTAUUY KJIEeTOK CpaBHMBAJIM C WM3MEHEHMEM COIOEPXaHMSId TIJIIKOS3EH
IpM BBeIeHMM OCTPOBKOBEIX KJIETOK HEIOCPEIOCTBEHHO B TIIOPTaJIbHHE
BeHH KphHC. Kprichl JipooMca ObUIM TIOIOEJIEHH Ha TPU MCCIelyeMEe
TPYIIH, IO IOeBAThH KPHC B KaxXOoy Tpyldle. B I[IepBOM ¥ BTOPOM
VCCJIelY €MBIX TpyIrnax YCTPOMCTBA OBLIIN VIMILJIAHTHUPOBAHEL B
VHTpAallepUTOHeaJIbHEIEe WM IIOOKOXHBEIE  IIOJIOCTM COOTBETCTBEHHO. B
TpeTbey TpPYIIe OCTPOBKOBEE KIETKM BBOIMJIMCE HEIOCPEeICTBEHHO B
[IopTaJibHEE BEHH.

VMIIIIaHTUPOBaHHEE YyCTpOMCTBRa [IOOBEPIJIUCE VMHKYOalumum B
opraHmM3Me KpecCc JlbloKca, IO MeHbIleM Mepe, B TeueHMe OOHOTO
Mecdla, dYToOH ofecneunThk [IpopacTaHMe CcocyloB. J[Jlajlee Yy KpPEHC
XUMUUECKM MHOYLMPOBaJM IMadeT OyTeM MHBEKLIMM CTPelTO30TOLMHA.
CumMTalioch, UTo KPBICH HaOeJIeHH omnadeToMm, ecJm TPU
IocJIeIOBaTeJIbHHX nokasaHmus comepXaHu4a TJIIOK O 3E B KpPOBU
CocTaBJIgaM, IIO0 MeHbmel Mepe, 18,0 MM. [Hdajiee OPOBOIMIM MHOY3UIO
U3OJIMPOBAHHEIX OCTPOBKOBEIX KJIETOK KpHC JlkloMca (10000 IEQ/kT
Beca) B MMILJIAHTHMPOBAaHHEE VCTPOMCTBa WM HEeNOCPedCTBEHHO B
[IopTaJibHEE BeHH IOMabeTHHX KPHC. VHCYJIMHOBHE IIeJUJIETH YIaJIAJIU
yepez 14 @OHeW IIocJie TpPaHCIJIaHTalMM OCTPOBKOB (oBo3HaAUEHEH
3aMKHYTHMM [OPAMOYT'OJIBHMKaMM Hal TIpadukaM Ha o¢our.l1A m 11B).
YPOBEHE IUIOKO3H B KPOBM VY KPEC KOHTpoOJMpoBalin B TedueHume 100
nHer. Ilo wmucTeueHumu 100 pHelM T1[ocJe TpaHCIJIAHTAUMM YCTPOMCTBAa

yIoajJjldaJjinm, UyTOOH InogrTeepinThs, dTOo 3a YCTPpaHeEeHVe onnabeTa ObUIU
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OTBETCTBEHHE TPaHCIUJIAHTUPOBAHHEE OCTPOBKM.

Ha our.1l2A wu 12B [IOKa3aHEL  pesyJIbTaTE  HOpMaJiM3alluu
comepXaHunsa TJIIOKO 3EL N4 KpPEC, KOTOPEIM YCTPOMCTERAa 0JId
TpaHCIJIaHTaluum KJIETOK OBLIIN VIMILJIaHTUPOBaHEl COOTBETCTBEHHO
MHTpAalepUTOHeaJIbHO (B CaJIbHMKOBYI IIOJIOCTEL) M IIOOKOXHO. YCIelHasd
TpaHCIJIaHTaUM4g KJETOK IIpMBOIMJIa K  HOpMalM3aluM  COLOepXaHUA
TJIIOKOS3E B KPOBM (IIoKa3aTeliM COIepXaHMsA IJIOKO3E COCTaBJIAJIM MeHee
8,0 MM), Kak IOKa3aHO CIUJIOMHEMM JIMHMAMM. Clydau TpaHCIJIaHTaluu,
IpM KOTOPHIX HOPMOIJIMKeMMS He OvJla OOCTUTHYTa, O0OO3HaueHE
TOUEUHEIMM  JIMHUSAMA . PesyneTaTH  [IOKa3HBALT, YTO  HOPMAaJIbHBMN
YPOBEHE TJIMKEMVM  [IOOOEPXUBAJICSA Y  CTATUCTUUECKM  3HAUMMOTO
KOJIMYeCcTBa OUabeTHEX KPHC, KOTOPBM BBOIWMIIM OCTPOBKOBHE KJIETKU.
Bciien 3a yIhalleHUMEeM UMIIJIaHTHMPOBAHHEIX YCTPOUCTB uYepe3 100 nHen

I1I0CJIe TPaHCIIJIaHTaluu1, Y KPEIC, ITEMOHCTPHMPOBABIMX HOPMaJIEHEIE

YPOBHU TJIMKEMHUN, IPOUCXOONII BO3BpAaT K TUNIePTJIIMKEeMUN,
yKas3hBalUi  Ha TO, uTo YCTPOMCTRA comepXxasiM  IOJIHOCTBIO
bOYHKLUMOHAJIL HEI TpaHCIJIaHTaT, OTBETCTBEHHLI 3a OOCTIXKEHHKE

HOPMOTUIMKEMUNM IHOO WU3BJIEUEHUs YyCTpoMcTBa. CKOPOCTBH, C KOTOPOMU
KOHLeHTpalMa IJIOKOS3E B KPOBM IOoCTHUIajla HennabeTHMUueCKOI'O YPOBHSA,
CTaTUCTUUECKM pasjiMuyallack B MCCIelyeMelx Ipyhnax (p<0,0001, t-
TEecT) .

Ha our.12C nokazausl IVGTT (BHYTPMBEHHEI IJIOKO30TOJIEPaHTHHM
TecT) OTBEeTH Y KpHC JlbMCa, KOTOPHE IOOBEPIVIMCH TPaHCIJIaHTaluK
OCTPOBKOBEX  KJIETOK. BHYTpPUBEHHEE TJIOKO30TOJIEPaHTHEE TEeCTEH
npoBonun dYepes 40 m 80 pOHeM MnocJe TpaHCIUIaHTauuu. VsBMeHeHUe
comepXaHMsa TJUIOKO3H Y KPHC IIPU MHTpalepUTOHeaJIbHOM M IIONOKOXHOM
TpaHCIJIaHTaUuM CpaBHMBAJM C WM3MeHEeHMEeM COoOepXaHMs ITUIOKO3H Y
KPEHIC, KOTOPEM  OCTPOBKOBEE  KJIETM BBOOWUJIM  BHYTPUIIOPTAJBHO.
BHYTpPUBEHHEE  IJIOKO30TOJIEPaHTHEE  TeCThH  BHIIOJIHAJMUCE Ha  Tpex
KpHCax B KaxXIoMW uccienyeMoM kKaTeropum. Uepez 40 m 80 mHeM mociie
TpaHCIJIaHTaUuM colepXaHue IJIOKO3H B KPOBM Yy KPHC, I[IOOBEPI'HYTHX
TpaHCIJIaHTalUuM OCTPOBKOBHX KJIETOK, CHMXajlacb Huxe 8,0 MM B
TedeHre 50 MMHYT TIOCJe TIOJIydYeHMSA HaTpy3KM IJIOKO30M, Kak
Iokas3aHo Ha oour.l2C. VYCTpoMCTBa IJiS TPAaHCIJIaHTaAUMM KJIETOK
yoanaianuck depesz 100 mHem. Ilocsie OOJIOCHOTO BBEeOeHMA IJIOKO3H Ha

110 IOEHDb CHIMXEeHIE YPOBHA COoOIOepXaHMA TJIIOKO3EL B KpoBMU He
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NPOUCXOINIJIO, YKas3HBasg Ha TO, UYUTO 3a HOPMOIJIMKEMUI, OOCTUITHYTVYIO
y Ouab®eTHHX KPHEC -OO yIaljleHud MMIIJIaHTUPOBAHHEX YCTPOMCTB,
OTBETCTBEHHH TPAaHCIIJIAHTUPOBAHHEE OCTPOBKOBEIE KJIETKU.

Ha ¢ur.12D nokaszsaHO M3MeHeHUe CONepXaHMA MHCYJIMHa Yy KPHC
JboMca, KOTOPEM TPAHCIJIAHTHMPOBAHEL OCTPOBKOBEE KJIETKM. YPOBEHb
MHCYJIMHa ONpenesyidajM Ha OCHOBe MMMyHOCOPOEHTHOTO (QepMeHTHOTI'O
aHammza (ELISA). AHaIM3 OIPOBOOWUIIM TPWKOE. Pe3yJIbTaTH I[IOKa3allx
CYlleCTBEHHOEe pazjiMure B COIOepXaHMM MHCYJIMHA B KPOBM B OTBEeT Ha
HaTrpy3Ky IUIoko3o0Mm (p<0,005, t-TecT). Kak nokazaHo Ha oO¢ur.l2D,
YPOBEHE  MHCYJIMHa Y  KPEC, KOTOPEM OBUIM  TPaHCILJIaAHTUPOBAHE
YCTPOMCTRBa, XOpPOMO KOPPEeIMpOoBall C YPOBHEM MHCYJIMHa Yy KPHC,
KOTOPEIM OCTPOBKOBEE KJIETM BBOIOWUIIM BHYTPUIIOPTAJIBHO.

2. I'MCTOJIOTUUECKOE TJeTEeKTMPDORBAaHNE VMHCYJIVIHa "

BaCKYyJIApPM3alllMlM B IIOPUMCTEHX KaMepaX yCTpOﬁCTB IOJId TPaHCIUJIaHTalVM

KJIETOK

Bciien 3a yOaJjleHMeM UMILJIaHTHMPOBAHHEIX YCTPOMCTB Uepes CTO
IOHel, B YCTPOMCTBax HOeTeKTUPOBaJM MHCYJMH C MCHIOJIB30BaHMEM
CllelIMOUUEeCKMX I[IePBUUHHX AaHTHUTeJI K MHCYJMHY. Ha o¢our.l3A nokas3aHH
pes3yJbTaTH OKpallMBaHMSA Ha MHCYJMH B IIOPUCTOM KaMepe IIOIKOXHO
VMMILJIaHTMPOBAHHOTO YCTPOMCTBa. [JeTeKTUMPOBaHMe MHCYJIMHa B KaMepe
yKasuHBaeT, UYTO OCTPOBKOBHE KJIeTH, COIepXamrecs B YCTPOMUCTBE,
XKUBHECIIOCOOHH 7 GYHKUMOHAJIL HEI uepes 100 nHeu rocJie
TPaHCIJIaHTaluN .

[lporOOMIIM TakXe TUCTOJIOTUUECKYK OLEeHKY MMILJIaHTUPOBAaHHEX
YCTPOMCTE IOJId MNOAOTBepXOeHUS o0O0pa30BaHUA COCYIMUCTOM TKaHU B
KOJJIaT€HOBOM MaTpulle, OTJOXEHHOM BHYTPM M BOKPYT YCTPOMCTRB.
VMMYyHOTUMCTOXMMHUUECKOE OKpalmBaHM1e Ha ®akTop VIII-CBSA3aHHBEMU
QHTUTEeH DHOOTEJINAJILHEIX KJIETOK YVKas3HBaeT Ha XOPOIO
COOPMMPOBAHHYI COCYOUCTYID CTPYKTYDY, TJIyOOKO  BHEIPEHHYK B
COeIVMHUTEJIbHY TKaHb, Kak IIoka3aHo Ha omur.l3B (TeMHasd CTpykKTypa
oBo3HavaeT BHIOTEJMUN; KJIETOUHEE AOopa yKaszaHH CTpejikaMu) .
T'mcronoruueckad OLEHKa Takke CBUIETEJIECTBYEeT O IIPOHMKHOBEHUU
HeOBACKYJISPM30BAHHOM TKaHM B HalpaBJIeHUM CEePIOLEeBUHH YCTPOWCTE

OJIA TPaHCIIJIaHTallMM KJIETOK.
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3. OueHka aHI'MOTeHe3a M OTJIOXKEeHMS KoJJjlar'eHa B yCTpOﬁCTBaX

IOJIA TPaHCIIJIaHTalllMM KJIETOK

Ij1g omnpemejyleHMS IOJDKHOM IIPOOOJIXKUTEJILHOCTM Ga3H MMILJIaHTalluu
(BpeMeHU MexXnoy VMILJIaHTalrem YCTPOMCTBA u IPWXVBJIEHMEM
OCTPOBKOBEX  KJIETOK) yCTpoMCcTBa IJIA  TPaHCIJIaHTaluMM  KJIETOK
IIOOKOXHO MMILIAHTUPOBAJIM BOCHMUMECSUHLM CBUHBLAM IIOPOOH MOPKIMUP-—
JaHgpac Ha 2, 4 u 38 HenoeJb . [Tocye VIMILJIaHT Al Ha
COOTBETCTBYOIUY IIepMOol BPEMEHM YCTPOMCTBA SKCIJIAHTUPOBAJIU U
MCccenoBalM IOJiA  OonpelnesjieHMd YPOBHSA aHTMOTeHe3a U OTJIOXeHUS
KoJlJlaTeHa.

a) Obmasd olleHKa aHI'MoTeHe3a UM OTJIOKEHMS KoJIJlareHa

IOina ofbmero aHalM3a (OPMHMPOBAHMA KPOBEHOCHHX COCYIOOB U
TKaHU OBLIIN CIOeJIaHE doTorpaduu BeHTpaJIbHOM u IopcaJibHOM
[IOBEPXHOCTEM BKCIJIAHTUPOBAHHEIX YCTPOMCTBE. [JIS KOJMUECTBEHHOU
OLIEHKM QOPMUPOBaAHUSA MUMKPOCOCYIOB M TKaHM (KOJIJIareHa U KJIETOK)
Ha ¢oTorpadmuy HakJamgbelBaJlM ceTKy 1x1 cM. KaxOwl KBaIpaT ILJIOMalbio
1 cM?2 ceTKM YUMTHBAJICS IJISI OLeHKM O(QOPMMPOBAHMSA COCYIOB, WTO
[IO3BOJIMJIO pPaCCUMTaTh ofmee KOJIMUECTBO COCYIOB/CM?2 mJjd BCen
IJoman SKCIJIaHTUMPOBAHHEIX YCTPOMCTRB. [JI4 OlLEeHKM KOJMUeCTBa
OTJIOKEHMA KoJlal'eHa W3MePAJIM CPemOHIKn TOJIIMHY I[I0 MeOuaJIbHEM U
JaTepaJibHEIM BHEMHMM TI'paHullaM ycTpoMcTe. Ha ©our.l4 nokasaHa
Tabauua cpenHeln TOJIIMHEL KoJIJIareHa n ofmero KOJIMYeCcTBa
KPOBEHOCHHX COCYIOB/CM2, pacCuMTaHHHEX MOJS UYeTHpexX YCTPOMUCTB,
0B0pa30BaHHEIX C MCIOJIE30BaAHMEM PasJIMUHEIX IIOPUCTHX MaTepraJioB
(ceToK) . UYepes oee HeleJu rocJe VMILJIaHTalum HabJmonamn
oocTaTouHoe (QOpMUPOBaHME MUKPOCOCYIOB UM TKaHeM IJIS BCexX UeTHpex
TUIIOB CETOK. Pe3yJbTaTH TaKXe [oKa3aJlM, UYTO KOJMUeCTBO BPEMEHH,
Heobxommumoe OJIA bopMHPOBAHU S MUKPOCOCYIOB u OTJIOXKEHU I
KOoJIJIaT'eéHa, MOXeT BapbMpPOBaTBCA B 3aBUCHMOCTM OT MaTepuala
YCTpPOMCTBA (mopmucrTocTH, MepOoxXOBaTOCTMU  IIOBEPXHOCTM WM T...
CEeTOK) .

b) I'MCcTOJIOTUYE CKUM aHaJm3 aHTMoOTeHe3a u OTJIOXEeHUI

KoJJlareHa
CTemneHb aHTMoTeHe3a OTIpel eI AN oyTeM OKpallMBaHMA
DHOOTEJIMAJIBHEX KJIETOK TI'eMaTOKCUJIIMHOM M 503MHOM (H&E) (dur.15A)

n 1o odaxTopy BuiieOpaHna (pmr.15B). Ha o¢ur.l5A 1noxkaszsaHO
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VMHKOPIIOPUPOBaHMEe TKaHM B YCTPOMCTBa uYepes 2, 4 um 8 HemeJb HOCJHE
VMILJIaHTaluM . Ha ¢ur.l5B mnokazaHO o0oOpa30oBaHMe KPOBEHOCHEX
COCYHOOB Ha pPa3JIMYHEIX TpaHAX YyCTPOMCTBa OO TpPaHCIJIaHTaluu
kjeTok. OlleHKa MHKOPIOPUMPOBaHMSA TKaHely B YCTPOMCTRBa Iokas3ala,
YTO B YCTPOMCTBax MMeJIO MeCTO MHKOPIOPMPOBaHMe KoJlareHa U
MUKPOCOCYIOB B KAa&XIHM MOMEHT BPEMeHM I[IPOBeIeHMS WM3MepeHUM IO
TpaHCIJIaHTaluM OCTPOBKOB.

4. OLleHKa YCTPOMCTB OIS TPAHCIIJIaHTaluM KJIETOK c

ayTOTPAHCIIJIaHTMPOOBaAHHEMIM CBUMHEMM OCTPOBKOBEIMM KJIETKaMM

BoCcbMMMeE C SUHBIM CBMHB IM TIOPOIE MOPKMMP—JIaHIPAaC
VMILUIAHTHPOBAJIM YCTPOMCTBa IJIA TPaHCIIaHTalUMM KJIeTOK Ha UYeTHpe U
BOCeMb HeneJb. [JId MHIOYIUPpOBaHMA »uadeTa Yy XMBOTHBEIX BHIIOJIHAJIN
90% HmaHKpeaTHsKTOMMIO, 3a KOTOPOM CJIeIOBaJlo BHYTPMBEHHOE BBeIeHMe
IO3H CTpenTo30TolMHa 150 MI/KT uepes IeHb I[I0CJe XUPYPIUMUeCKOTO
BMemaTeJILCTRA . [lepen  BHIIOJHEHMEM  TIaHKPeaT3KTOMMM  OCTPOBKU
M3OJMPOBAJIM U3 TIIOIXeJIYyIOUHOM XeJie3H. KMBOTHEM IIepecaXuBalin
OCTPOBKOBHIM TpPAaHCIJIAHTAT C Hes3peJbMM KJIeTKaMM uYepes MATbh IOHeU
rocyie M3OJIAUNN TpaHCIJIaHTaTa u IaHKpeaTsKTOMUN, YTOBH
IpeloCTaBUTL OOCTATOUHOE BpeMsa IJd BOCCTAHOBJIEHMSA oOpTraHM3Ma U
IonTBepXOeHus IuadeTa.

Io IpoBeneHus TPAaHCILJIaHT a1 TeCTUPOBAaJIU
VHCYJIMHONPOOYyUUPYKIMe CIOCOOHOCTM He3pPeJEX OCTPOBKOBHEX KJIETOK.
Kak rokasaHo Ha bur.o, Hes3peJIte OCTPOBKOBLIE KJIETKU
NpoOyLuMpoBaM okoJio 10% MHCyJMHa, B HOPME OXMIAeMOT'O OT 3PeJIHX
OCTPOBKOBHX KJIETOK. 3ITOT (GakKT B COUETAHMM C MaJIBIM KOJMYEeCTBOM

TPaHCIJIaHTUPYEMEX OCTPOBKOB, COCTaBJIAKIMM OKOJIO 3-5K IEQ/xr (5-

10% VMHCYJIMHOIIPOOYUIVMPYIOIMMNX OCTPOBKOBEIX KJIETOK, OOBIUHO
VICIIOJIb 3y eMBIX I1pn MHTpaHOpTaﬂbHOﬁ TpaHCHﬂaHTaHMM), cosnmaeT

KEeCTKME YCIOBMSA MUCIHTAHUY YCTPOMCTB NOJIS TPaHCIJIaHTaluM KJIETOK.
B HacTodllee BpeMs B KIIMHUUECKOM Tepallun Ha OCHOBE
TpaHCIJIaHTalUuM OCTPOBKOB MHQY3MA aleKBaTHOI'O KoJuuYecTBa [-
KJIETOK ABJIAETCHA [NPEeNATCTBMEM IIPU JIeUeHUM WHCYJMHO3aBUCHUMOI'O
ornabeTa. VHCYJIMHOHE3aBUCHMOCTE OOHUHO OOCTHUI'aeTCsa [IPpM IOOCTaBKe
OOCTATOUHOT'O KOJIMUeCTBa OCTPOBKOBHX KJIETOK, IIpuMepHOo 10000
IEQ/xT Beca TeJjla peuunmeHTa. [Ing ofecrnedueHrsa TaKOT'O KOJUUECTBA

OCTPOBKOBEIX KRJIETOK, COIJIaCHO COBpPEMEHHEIM IIPOTOKOJIaM
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TpaHCIJIaHTaluM OCTPOBKOB, Ha OIHOTO pelUulreHTa TpebyeTcsa OoJee
OOHOM MHOOHOPCKOM IMOIXEJIYOOUHOM XKeJIe3H, UTO co3maeT neduumuT m Oe3
TOT'O OTPAHMUEHHOTO OOHOPCKOTO MaTepualsa. Takum obpa30oM, eCcJu
TJIMKEMUUYECKMM KOHTPOJIB MOXEeT OCYMEeCTBJATLCA C MCIOJIL30BaHUEM
TOJBKO 5-10% OCTPOBKOBHX KJIETOK, KOTOPHE B HacTodlee BpeMd
VICIIOJIb 3YIOTC S opu VHTpAanopTajbHOM TpaHCIJIaHTaluu, YMCJIO
IalMeHTOR, CTpalanmux IuadeToM, KOTOPHM MOXeT OHTH O0Ka3aHOo
TepalleBTHUUeCKOoe JeueHMe Ha OCHOBEe TPAaHCIJIAHTAlMM OCTPOBKOBHX
KJIETOK, CYIIeCTBEHHO BO3pacTeT.

IOJI9 TeCcTUPOBAHUSA IOJIUTEJILHOTO BEXMBAHUA UM QYHKUMOHVMPOBAHUSA
TPAaHCIJIAHTUPOBAHHLEX OCTPOBKOB IMIPOBOIMJIM TUCTOJOIMUECKUM aHalu3
SKCIJIAHTUPOBAHHEIX  YCTPOMCTR. OcymecTBJIAJIM TakKXe  MOHUTOPUHT
OYHKIUMOHVPOBAHNUSA OCTPOBKOBHIX TPaHCIIJIaHTaTOB IocpelCcTBOM
IPOBOIMMEIX Pas B IOBe HeOeJM 3aMepoB coIepXaHMd ITJIOKO3H B KPOBU
¥ TIPOBOIVMHEX IBa pa3a B Mecdl BHYTPUMBEHHBEX IUIIOKO30TOJIepaHTHRX
TecTOoB (IVGTT) .

a) TUCTOJOTHUUECKUN aHaJlli3 (]_)yHKLU/IOHMpOBaHMFI OCTPOBKOBEIX

TPAHCIIJIaHTAaTOB

[locjle  SKCIJIAHTUPOBAHUSA  YCTPOMCTBE  Uepes 9 HemeJb B
YCTpOMCTBax IeTeKTUPOBAJINU VHCYJIUH c MCIIOJIb 30BaHMEM
CrleIMPUUECKUX IIEePBUUHBX aHTUTEJ K MHCYJMHY. Ha oémr.l17A mokasaHH
pes3yJIbTaTH OKpammMBaHug Ha VHCYJINH B IOPUCTOM KaMmepe
SKCIUIAHTUPOBAHHOTO YCTpOMCcTBa. HeTeKTHMpoBaHMe MHCYJIMHA B KaMmepe

YKaseBaeT, UYTO OCTPOBKOBEEe KJIETKIM, CcoIepXamlMmecHd B YCTpOﬁCTBe,

KU3HECIIOCOOHE u GYHKIMOHAJE HE yepes 9 HeleJlb rocJje
TpaHCIJIaHTaluA . MMy HOTHUCTOXVMMUUECKOE OKpallMBaHue Cekuum
BSKCIJIaHTaTa IPOIOEMOHCTPUPOBAJIO HaJuume 3O0OPOBEIX, XOPOoIIo
OTKOHOUTYPUPOBAaHHEIX OCTPOBKOB, OKPYXEHHBIX KpenKVMHU

MUKpococymaMu (our.l7B; MUKPOCOCYIE IIOMEUeHH CTpeJIKaMu) .

b) VisMepeHMda comepXaHWMsa IDJIOKO3H

Oisa MOHUTOPUHT A OYVHKIMOHUPOBAHNKA OCTPOBKOBEX
TPAHCIJIAaHTATOB BCJIeI 3a TpPaHCIJIaHTAallMel I[IPOBOOUIIM eXeHeOeJlbHbe
3aMepH CoIepXaHMsd TJUIOKO3H B KPOBM HATOMAaK M He HaTomak. Takue
3aMepHl CIIOCOBCTBOBAM olpenesieHuio ofmer 5bOeKTUMBHOCTU YyCTPOMCTB
OJIS TpPaHCIUIAHTALUMM KJIETOK IIPpM OJIMUTEJIEHOM KOHTPOJIe COIepXaHUd

IJIIOKO3SEI B KpPOBMU. BaMepBI CoIoepXaHMrMAd TIJIIOKO3EI B KPOBM HaTOIlak
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oBecrneurBaln KOHTPOJINPY MBI rnokasaTellb OYHKIMOHUPOBAHUSA
TpaHCIJIaHTaTa. Ecim  TOBOPUTH KpaTKo, M3 BEHH XUBOTHOTO-
peLunmMeHTa NPOBOOMIIM 3afop KallJlM KPOBU (HECKOJIBKO MUKPOJUTPOB),
[IO0CJIe Yero OlIpeneiayiM YPOBEeHbL IUINKO3EL B  KPOBM, MCIOJb3YyA
TJokoMeTp Freestyle Lite wmiIM MHOe YCTPOMCTBO IJIS TeCTUPOBAHUSA
ComepXaHUsda TJIIOKOS3H.

Kak n1nokazaHoO Ha o¢ur.l1ls, TPAHCIIJIAaHTUPOBAHHEE OCTPOBKMU
IOIEeMOHCTPUPOBAJIM IJIUTEJILHEM KOHTPOJIbE COoOepXaHMsa IJIOKO3H BILJIOTH
0O DSKCIJIaHTUPOBAHUS YCTPOMCTBE uepes 72 nHA. XMBOTHHEe B TPYIIIE
KTJIMKEMUUECKOTO KOHTPOJA» (n=4) OBUIM WMHCYJMHOHE3aBUCUMEIMM, IIPU
TOM COIepXaHMe IUINKO3H B KPOBUM KOHTPOJMPOBAJM TOJIBEKO C IIOMOIBIO
OCTPOBKOB B YCTPOMCTBaX NOJ4 TpaHCIJIaHTaluM KJIeTOoK. XMBOTHHE B
STOM TpPYINe OPOABILAIM IJUTEJLHYID He3aBUCUMOCTL OT MHCYJIMHA
[IoCJIe TpPaHCIJIaHTallMM OCTPOBKOB. OIHaAKO Yy HEKOTOPHX XUBOTHHX
CoXpaHsAaJlachk TUNIEPTJIMKEMM S (TIOBBINMEHHOE IOHEeBHOEe comepXaHue
TJIOKO3E B KPOBM) IOCJe TpaHCIJIaHTaluM OCTPOBKOB B YCTPOMCTBA
(n=6). 35710 OBJIO CBS3aHO C HU3KMM MeTabOJIMUEeCKVM KadeCTBOM
OCTPOBKOBHX TPAaHCIJIAHTATOB M HM3KOM IO30M TPAaHCIJIAHTUPYEMHX
OCTPOBKOBEHIX KJIETOK (IEQ/kT) . KauecTBO OCTPOBKOB oo
TPaHCIJIaHTalun XOPOLO KOppesmMpoBaJIo C IOOJITOCPOYHEM
GYHKUMOHUPOBaAHMUEM OCTPOBKOEB.

c) IUIIOKO30TOJIEPAHTHLEIM TecT

TUIIOKO30TOJIEPaHTHEIE TeCTHE BaXHE OJIS OLEeHKM QYHKUMOHUPOBAHWUA
OCTPOBKOBEIX TPAaHCIUIAHTATOR IIyTeM cpaBHeHUsa IVGTT-pesysibTaTOB IO
n rnocJje TPaHCIIJIaHTalun . g TeCTUPOBaAHUA S0beKTUBHOCTHU
YCTPOMCTE MJIS TpPaHCIUIAHTalMM KJIeTOK TMNpoBoamiM IVGTT-TeCcTH IO
BEIIIOJIHEHU A [IaHKpeaTsKTOMUA (McxonmHasd Tpylma) B pasJIMUHEE
MOMEHTE BPEMeHM IIOCJIe TpaHCIUIaHTallMM OCTPOBKOB B YCTPOMCTBa, a
TakXe II0CJIe BKCIUIAaHTUPOBAHUA YyCTpoMCTB. IVGTT-TeCcTH OPOBOIUIN
nyTeM BBeIOeHMA HOOS3H IeKCTPpO3E M 3aMepa BPpeMeHH, KoTOpOEe
TpebyeTcsa, UYTOOHB SHIOOTEHHHM MHCYJIMH [PMEBEJ COoOepXaHMe TJIIKOS3H B
COOTBETCTBME C MCXOOHOM TpPYIIION. B I©OomoJiHeHMe K 3aMepam
COmDepXaHrd IJIOKO3E B KPOBUM HNPOBOOMIIM 3abop o00pas3loB KPOBM B
pasJiMuHEle MOMEHTE BpeMeHM OJId M3MepeHUAa comepxaHmsa C-IenTmna,
ABJIAKIETOCHA [NOOOUHHM IIPOOYKTOM IIPM CUHTEe3e MHCYJIMHA P-KJIeTKaMu.

PesynbraTel IVGTT-TeCTOB MHTEPHIPeTUPOBAJIM Ha OCHOBe aOCOJIOTHEX
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3HaUeHUM CcoIepXaHMsa TUIOKO3E B kpoBM (dmT.19A), I[jgomanM II0OX
KpUBOMU (AUC) ypOBHA IJIIOKO3EL B KpPOBU (pur.19B), a Takxe
KPaTHOCTM M3MeHeHMA ypoBHA C-nenTtmma (omr.1l9C).

Kak 1niokazaHO Ha oOur.l9A wu 198, comepXaHue  IUIOKOS3H
CylleCTBEeHHO IIOBHIIAJIOCH (p<0, 001, COTJIaCHO OUCIIEPCUOHHOMY
aHaJIMB3y) IocJe DSKCIJIaHTHMPOBaHMA YCTPOMCTBAa, CBUIETEJILCTBYS O
TOM, UTO yIaJleHVe YCTPOMCTBa MNPMUBOIUT K IMpeKpalleHUI0 MHCYJIMHOBOM
OYHKIMM aHaJOTMUHO IMabeTHHM XMBOTHBEM, Y KOTOPHEHX OCTPOBKOBHE
KJIETKM OTCYTCTBYIT. XOTH CaMHe HMB3KMEe VYVPOBHM TUIOKO3H OBJIN
OoBHapyXeHH VY XWMBOTHHX, He IIOIOBEPTaBIIMXCHd IIaHKPeaTs3KTOMUM, Y
PELUNIMEHTOB OCTPOBKOBOTO ayToMMILJIaHTaTa HaOJIonajloCch
CylmeCTBeHHOe CHWXEHUEe comepXaHus TJIIOK O 3E rmocJie VHBEKIUN
OEKCTPO3H, CBMIETEJILCTBYS O TOM, UTO He3peJlte OCTPOBKOBHE
KJIETKU CITOCOOHE BEIKMBATH u OYHKIMOHUPOBATH rnocye
TPaHCIJIaHTallVu .

OBpasle CEIBOPOTKU KpOBHY, CBA3aHHLEEe c IVGTT-TecTamu,
aHaJIM3MPOBaJIM C MCIIOJIbE30BaHMeM Habopa OJdS palMOMMMyHOaHalJiM3a Ha
CBMHOM C-IenTun (Linco), B KOTOPOM IIPMMEHSETCS aHTUTEeJIO,
pazpaboTaHHOe cClelMaJIbHO OJIA aHajJM3a Ha CUHTeTUUYeCKUM CBUHOM C-
nentmn. OOpasubl CEHBOPOTKM KpoBM uyepes 0, 5, 15, 30, 60 m 120
MMHYT IIOCJI€ MHBEKUUM HOeKCTPO3H MUCCJeIOoBaJiM Ha HaJjiMuMe CBUHOTO
C-nenTuna. TecTUpoOBaJiM UYeTHpPe TPYIHINH: CBMHBM, He IIOOBEPIHYTHE
[IaHKpeaT3KTOMUN (McxomHa4g  TDpynmna), PEeLUIIMEeHTE OCTPOBKOBOTO
ayTOTpaHCIJIaHTaTa (Iocjie TpaHCIJIaHTallM OCTPORBKOB), PeLUIMEeHTH
ayToTpaHCIlJIaHTaTa, Y KOTOPHX YCTpoMcTBa OBJIM YIaJIeHH ([Iocjie
yoaJlIeHusS YCTPOMCTB), a Takxe OradeTHHEe KOHTPOJIbLHHE CBMHbBU. Ilpu
VCCJeIOoBaHUn KpaTHOCTHU V3MeHeHM S YPOBHHA C-nenTtuna cpenu
Pa3JIMUHEIX MCCJIeOyeMBX TIPYIIIl B MCXOIOHOM TpPyIIe U Yy PeLUUIMEeHTOB
rmocJe TPaHCIUIaHTallu OCTPOBKOB pPes3yJIbTaTH OBLIIN BIIOJIHE
COTIOCTaBVIMHI, XOTH  YPOBEHBb C-nenTtuna Yy PeUUMIIMEHTOB  IIOCJe
TPaHCIJIaHTallMM OCTPOBKOB IIOBEHICUJICA Yepe3 60 MMHYT B OTJIMUME OT
VMCXOIOHOM TPYIIH, B KOTOPOM IOBHIIEHME MMeJIO MecTo uepes 30 MMHYT
(our.19C) . Kpome TOT'O, KPaTHOCTL WM3MEeHeHMS YpPOBHA C-NenTmrma B
Tpylle I0ocJe YyIaJleHMs YCTPOMCTB M OuadeTHOM KOHTPOJILHOM TIpYyIIIe
OplJIa CXOXeM, CBUIETEeJILCTBYS O TOM, UTO TPAaHCIIJIaHTUMPOBAHHHE

OCTPOBKU OBJIM OTBETCTBEHHH 3a BBI@pOC C-nlentmia OO YyIoaJlIeHUA



40

YCTPOMCTBA .

Ipyrue BapMAaHTH M3TOTOBJIEHUS M300peTeHMs CTaHyT OUeBUIIHH
crieuMaJiMcTaM B HOAaHHOM o00JacTM TeXHMKM II0CJIe MI3YyUeHMUd OINMCAaHUI U
IPakKTUUYeCKOT'O IpYMEeHeHMU S nsofpeTeHmns, PACKPHTOTO B HeM.
OnucaHMe U IOpMMepH CcJelyeT paccMaTpMBATL JMIL B KauecTBe
WIJIIOCTpaluuyY, IOIpYM STOM MCTUHHHY o00beM M CYIHOCTL UM300peTeHUd

onpemegdlTCa Iocienywmey GopMyJion M300peTeHU.



41

MBMEHEHHAS $&OPMVYIJIA MBOBEPETEHUA

1. YCcTpoMCTBO IJIS MMILJIaHTAUMM KJEeTOK B OpPTaHM3M XO03AMHA,
comepxalmee :

IIOPUCTHE Kapkac, comepXamuh CeTKy M3 MMMyHOJIOTUMUECKU
COBMECTHMMOTO IIOJIMMEPHOTO MaTepuaJa, obpasywnuylo CTEeHKH, 1o
MeHbIIeV Mepe, OOHOM KaMepH,

TIe kKaMepa COIePXMT OTBEepCTMEe Ha I[IPOKCHMMAJILHOM KOHIEe WM
Ha IOMCTaJIbHOM KOHIe, Judo ™M Ha I[IPOKCHMMAJLHOM KOHIEe, ¥ Ha
O/CTAaJIbLHOM KOHIle KaMepH,

IpM STOM OPOKCUMAJILHEIM KOHEl M OMUCTAJILHBY KOHell pa3mdeJIeHEH
IPOCTPAHCTBOM, KOTOpPOe OI'paHMUeHO CTeHKaMM, U

OpM STOM IIOPUCTHIM KapKac UMeeT IIOPH, BHIIIOJIHEHHEIE  C
BOBMOXHOCTBIO crnocoB6CcTBOBATDH IpopacTaHNio COCYIMCTHX u
COeIMHUTEJILHEIX TKaHel BOKPYI CTEHOK U uepes CTeHKM, II0 MeHbleM
Mepe, OIHOW KaMepH);

1o MeHbIIen Mepe, OnoVH YILJIOTHUTEJIE, BHIIIOJIHE HHEIN c
BOBMOXHOCTBIO 3aKpPHTUA IPOKCUMAJILHOTO WM OUCTaJlbHOTO KOHIIA,
o M MOPOKCHMMAaJIbHOTO, M IMCTAJILHOTO KOHIla KaMepH;

1, IO MeHbIleM Mepe, OIMH CBHeMHHM BKJIAIOHIN, BHIIOJHEHHHM C
BOBMOXHOCTBIO pPasMelleHrsa B I[IOJIOCTH, IO MeHblley Mepe, OIHOM’
KaMepH, UTOOH BpPEMeHHO npenynpelnThb pocCT COCYyOMCTOM u
COEeNVHUTEJILHOM TKaHel B IMIPOCBeT II0 MeHbIlel Mepe ONHOM KaMeph.

2. YCcTponcTBO 10 .1, Toe YCTPOMCTBO OOIIOJIHUTEJIEHO
cComepXxmT OMOCOBMECTHUMHM, OMOIeTrpalupPyeMEl MaTepuall, KOTOPHMN
BpeMeHHO 3aloJIHgeT IIOPH Kapkaca M BpeMeHHO IOpelylpexiaeT POCT
COCYIMCTOM ¥ COeIMHUTEeJILHOM TKaHel B IIPOCBeT IIO MeHbIleM Mepe
ONHOV KaMepH.

3. YCTponCcTBO info) .2, B KOTOPOM O1OCOBME CTVUMHI,
fuomerpaIMpyeMull MaTepMralJl COOePXMUT OIOMH WMJIM HeCKOJLKO U3
baKTOPOB poOCTa, AaHTHUOUOPO3HOTO areHTa U/WIKM COeOUHEHUN IJId
CTUMYJISLIMM aHTMOoT'eHe3a UM MHKOPIOPUMPOBAHMA TKaHM 10 MeHbIlel Mepe
B OIHY IIOPUCTYID KaMepy.

4., VYCTpoMCTBO IO II.3, B KOTOPOM OIOHO WJIM HECKOJLEKO U3
COeIMHEeHUM IOJIS CTUMYJISLMM aHTMOoTeHe3a UM MHKOPIOPUMPOBAHMA TKAaHU
comepxaT COCYOMCTHIM SHOOTEJIMAJIE HHM dpaxTOpP pocTa (VEGEF) ,

KoJuiareH, dMBOPOHEKTUH, MeMOpaHHHE OeJiku LUMTOCKeJIeTa,
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[IOJIVD TUJIE HUMWH n cyJabdarT oexcTpaHa, COTIOJIUMED
IIOJIMBUHUIICUIJIOKCAHA n IOJIMD TUJIEHUMYHA , bochopuixosnH,
OJIMATUJIEHTJIMKOJIL,  COIIOJIMMEP MOJIOUHOM M  TJIMKOJIEBOW  KUCJOT,

ITIOJIMMOJIOYHYI  KMCIIOTY, INoJiMTrMmogpoKcruBajsiepaT™ WM eIro COIIOJIMMEPHL,

HOHMPMHPOKCM@YTVIpaT u ero COIIOJIMMEPEI, IIOJIMOVMOKCAaHOH,
IIOJIMaHTVIOPWIOEL, ITIOJIMaMVMHOKMCIIOTEHL, HOHMOpTOS@MpBI, HOJ'IMS(I)Mpr,
XeJlaTrH, 11eJIJII0JIO 3HEIe I1OJIMMMEPEI, XNTO3aH, aJIbI'MHAaTEI,

SKCTPpalleJUInJISPHEE MaTPUUHHE IIPOTEeMHBE, BUHKYJMH, arap, araposy,
TUAJIYPOHOBYID KUCJIOTY, MaTpUTeJb MIM MX KoMOMHALIUMA.

5. VcrpoMcTBO 0 JOoMy M3 IPEObBOyNMxX I1.I1., B KOTOPOM, IIO
MeHble¥ Mepe, OIMH YIUIOTHMTeJL OpelcTaBJisgeT cofoM IIOJMMEPHYIO
IJIEHKY, KOTopas IIpMBapeHa K IIOPUCTOMY KapKacy VYJbTPa3BYKOM.

6. YCTPOMCTRBO II0 JIOOOMY M3 NPelHIylMxX II.I11., T'Ie YyCTPOMCTBO
OOIOJIHUTEJIbHO COIEepPXUT YCTPOMCTBO 0Jis IOCTaBKU KJIETOK,
comepxallee, IIO MeHBIIEeM Mepe, OIOHY TPYOKY IJS MHOY3UM KIEeTOK,
BHIIIOJIHEHHYIO c BOBMOXHOCTBIO pas3MenmeHmnsa BHYTPU KaMepH u
BHIIIOJIHEHHOE C BO3MOXHOCTLIO INOCTABKM KJIETOK B KaMepy YCTPOMCTBA.

7. YCTpOMCTBO infe) JIboMy nus [peOenymmx .., rme
[IOJIMMEPHASA CeTKa COOEPXUT IIOJIUIIPOIIMJIIEH .

8. YCTpPOMCTBO infe) JIndoMy nus3 [peIenymmx n.Il., e
YCTPOMCTBO COIEPXUT KJIETKM BHYTPM KaMep:l.

9. YcrpoMcTBO IO 1.8, THOe KIETKM CcoOepXaT OCTPOBKU
JlanrepraHca.

10. VYcTpoMcTBo mo mn.8 miam 9, B KOTOPOM KJETKM COoOepxXaT
OCTPOBKM KJIETOK JlaHT'epr'aHCa U KJeTku CepToJiA.

11. VYcrpomcTeo 10 JwdoMy M3 I.1.8-10, B KOTOPOM KJIETKU
comepXaT CTBOJIOBHE KJIETKMU.

12. YcrpomcTBo IO JwboMy M3 OI.10.8-11, B KOTOPOM KJIETKU
comepXaT OOHM MJIM HEeCKOJIbKO M3 CJeOVINUX: HeMVpaJlbHHEe CTBOJIOBHE
KJIETKM, CTBOJIOBHE KJIeTKM, IMObepeHUUPOBaHHHE CTBOJIOBHE KJIETKH,
OolaMMHepITruuecKue HeWpPOHH, KJIETKU IIYIIOBMHHOM KpPOBHU,
SMOPUOHAJILHEE CTBOJIOBEHE KJIETKU M/UIM Me3eHXMMaJIbHEE CTBOJIOBHE
KJIETKM .

13. VYcrpomcTeo 1o JwboMy M3 OI.I0.8-12, B KOTOPOM KJIETKU
comepXaT MHKAIICYJMPOBAHHEE KJIIETKM.

14, YcTpoMcTBO IO I.13, B KOTOPOM KJIETKM MHKAIICYJMPOBAHH B
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aJIbTMHAT, I[IOJMCaAXapMIHEM I'HUIPOoTrellb, XWUTO03aH, aJbI'MHAT KaJblKuAg
WM Bapu4, CJIOUCTVYIO MaTpHUIly albTMHaTa u IOJIMJIM3MHA,
boTomoIMME PN 3y EMEIA IOJIMMEP IOJIMB TUJIEHTJIMKOJIA, IOJIMKPWMJIAT,
TUOPOKCUDTUIIMETAKPUIIAT, MEeTUIIMETAKPUIIAT, CUIMKOHOBHE KAaIlCYJIH,
CUJIMKOHOBHE HaHOKAIICYJIH, noJiMMeMOp aHE W COTIOJIIMEP
BUHMWIIXJIOPUIOA C aKPUJIOHUTPUIIOM.

15. VYcrpomcreo 1o JimwoboMy U3 II.11.8-14, B KOTOPOM KJIETKU
comepxaT  aJIJIOTeHHHe, KCEeHOTeHHEe WMJIM CUHIeHHHEe  OOHOPCKMUE
KJIETKM .

16. YcrpomcTeo 10 JiwdoMy M3 I.1I.8-15, B KOTOpPOM KJIETKU
comepXaT KJETKM WM KJIeTOUHbEe JMHMM, IIOJIYUeHHEEe IIOCPedCTBOM
TeHHOV MUHXEeHEePUM.

17. YcrpomcTBo IO JioboMy M3 I.1I.8-16, B KOTOPOM KJIETKU
comepxaT mOBa WM O0oJiee TUIIA KJIETOK, BHOPAaHHHX M3 OCTPOBKOB,
KJeTok CepToJM, CTBOJOBEX KJIeTOk, OIUdOepeHIMPOBAHHEX CTBOJIOBHX
KJIETOK, SMOPMOHAJNILHEX CTBOJIOBEX KJIETOK, aJIJIOTEeHHEX KJIETOK,
KCEeHOTEeHHHX WMJIM CUHIEeHHBX KJIETOK, U KJIeTOK MM KJIETOUHHX JIMHUM,
[IOJIYUEHHEIX IIOCPEeOCTBOM T'€HHOW MHXeHepUM.

18. VYcTpomcTBOo IO JOOOMYy M3 OPeduOymMx II.II., B KOTOPOM
BKJIAOEI COOEPXUT CUCTEMY C IOBYMSA BKJIAOBIIAMMA.

19. VYcrpomcTBo 1no 1m.18, B KOTOPOM CHUCTeMa C »OByMdA
BKJIAOBIIAMY COHOEPXUT BHEMHMM BKJIAOLII M BHYTPEHHMUM BKJIAIILII.

20. VYcrpowcTBo 110 1I.19, B KOTOPOM BHEMHUM BKJIAOBI U
BHYTPEHHUMN BKJIA LI ComepXaT IOOIIOJIHUT eJIb HEE MeXaHV3MEI
YIIJIOTHEHUS .

21. VYcrTpo¥cTBO OO JoOOOMY M3 OPeIHOYIMX II.II., B KOTOPOM
IIOPUCTHIM KapkKac COIepXUT OIOHY KaMepy, IOBe KaMeph, TPpM KaMepHl,
yeTHpe KaMepH, I[IATb KaMep, MecThk kKaMep, CeMb KaMep, BOoCeMb
KaMep, IecaTh KaMmep, IBeHaOllaTh KaMep WiIM OoJibllee KOJIUUECTBO
KaMep, HaOpuMep, OpubiIM3MTeIbHO BOCeMb KaMep, OIpUBIM3UTEJILHO
OeBATE KaMep MM OpubIM3UTeJIbHO IecATh KaMep.

22. YcTpoMcTBO O JOOMy M3 O.1.1-20, B KOTOPOM IIOPUCTEHMN
KapKac COIEepXUT MHOXEeCTBO KaMep, COeIMHEeHHHX JlaTepallbHO.

23. Cnoco® TpaHCILJIaHTaAUMM KJIETOK B OpTaHu3M XO034MHa,
BRJIOUAMMUIM STarllbl:

a) MMIUIaHTaluM yYyCTPOMCTBa IO JiobOoMy M3 II.11.1-22 B OpTraHuU3M
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X034auHa,

b) monnepXaHns YCTPOMCTBA B opTraHu3Me X0o34aMHa oo
VHOUIILTPpalUUM B YCTPOMCTBO COCYIOUCTHX M COeIMHUTEJILHEX TKaHel;

C) OlLleHKM MMILJIaHTUPOBAHHOTO YCTPOMCTRBA;

d) m3BJeUYeHMA BKJAOHIA; U

e) MHOQY3UM KJIETOK B KaMepy.

24, Cmnoco® 1mo m.23, B KOTOPOM KJIETKM COIOepXaT OCTPOBKMU
KJIeTOk JlaHTepTraHca.

25. Cnocof6 mno n.23 wm 24, B KOTOPOM KJIETKM COIepXaT
OCTPOBKM KJIeTOK JlaHT'epraHca " KJIeTKM CepToJiu.

26. Cmnocof6 mno JoboMy M3 TM.10.23-25, B KOTOPOM KJIETKMU
comepXaT CTBOJIOBHE KJIETKM.

27. Cnocof6t mno JoboMy M3 TII.10.23-26, B KOTOPOM KJIE€TKHU
comepXaT OOHM MJIM HEeCKOJIbKO U3 CJeOVINUX: HelVpaJbHHEe CTBOJIOBHE
KJIETKM, CTBOJIOBHE KJEeTKM, IMdbepeHUUPOBaHHHE CTBOJIOBHE KJIETKH,
OoIaMMHepITruuecKue HEeWpPOHH, KJIETKU IIYyTIOBUHHOM KpPOBHU,
SMOPUMOHAJILHEE CTBOJIOBEHE KJIETKU M/UIJIM Me3eHXMMaJIbHEE CTBOJIOBHE
KJIETKM .

28. Cnocot mno JmwboMy M3 TII.11.23-27, B KOTOPOM KJIETKHU
comepXaT MHKAIICYJMPOBAHHEE KJIIETKM.

29. Cnoco® mo m.28, IOe KJIeTKM MHKAICYJMPOBAHH B ajlbTMHAT,
IoJIMCaxXapuUIOHLY THUIPOTelb, XWUT03aH, aJbIMHaT KaJblua uiIu Oapus,
CJIOMCTYID MaTpully aJibI'MHaTa U I[IOJUJIM3MHA, (GOTOIOJIMMEPU3YeMu
[IOJIMMEP IIOJIMATUIIEHTJIMKOJIS, IIOJIMKPUIIAT, TUOPOKCUSTUIMETAKPUIIAT,
MeTHUJIMETaKpUJIaT, CUJIMKOHOBHE KallCYJIE, CUJIMKOHOBHE HAHOKAIICYJIH,
noJmMeMOpPaHs MM COIOJIMMEP BMHUIXJIOPUIA C AaKPUIIOHUTPUIIOM.

30. Cnoco® mno JgwbomMy M3 O.10.23-29, B KOTOPOM KIJIETKU
comepxaT  aJIJIOTeHHHe, KCeHOTeHHEe WJM CHUHIeHHHe  OOHOPCKHuE
KJIETKM .

31. Cnoco® mno Jgwbomy wm3 n.1m.23-30, B KOTOPOM KIJIIETKU
comepXaT KJETKM WM KJIeTOUHEe JMHMM, IIOJIyUeHHEe IIOCPeldCTBOM
TeHHOW MHXEeHEePUM.

32. Cnocot mno JjgwbomMy M3 no.10.23-31, B KOTOPOM KIJIETKMU
comepxaT mOBa WM OoJlee TuUIIA KJIETOK, BHOpPaHHHX M3 OCTPOBKOB,
KJeTok CepToJM, CTBOJIOBHX KJETOkK, IUOOepeHUMPOBAHHEX CTBOJIOBHX

KRJIIETOK, 9M6pI/IOHa.HbeIX CTBOJIOBEX KRJIIETOK, AJIJIOT'€HHEIX KJIETOK,
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KCEHOTEeHHHX WMJIM CHMHIEeHHHX KJIeTOK, U KJIETOK WM KJIETOUYHEIX JIMHUM,
IIOJIYUYEHHEIX [IOCPENCTBOM T'€HHOV MHXeHEPUU.

33. Cnoco6 mno JmoboMy M3 O.I0.23-32, TOe IDOPUCTHM KapkKac
BU3YaJIMU3UPYT OO TPaHCIJIaHTaluK KJIeTOK.

34. Cnoco6 mno JgoboMy U3 II.10.23-33, B KOTOPOM OpTaHWU3M
X0O3AMHa XapaKTepulyeTcsd TeM, YTO MMeeT nOuaber.

35. Criocob 1o m.34, B KOTOPOM ouaber ABJIAETCHA
VMHCYJIMHO3aBUCUMEM IMabeTOoM.

36. Cnoco® mo n.34 wmiam 35, xXapaKTepusyomuhicsa TeM, UYTo

OpTaHM3M XO3A4AMHa MOXeT OBITE BOCCTAHOBJIEH IO HOPMOTJIMKEMNIHN .

I[Io DOBepeHHOCTHU
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