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(57) Ormmcanbl yCcTPOHCTBO M CnOCOO IS TPAHCIUIAHTALMK KJIETOK B OPraHW3M XO3fHHA. YCTPOHCTBO
COIEP)KUT TOPUCTHIN KapKac, 00CCIIeYNBAIONINNA BPACTaHHE COCYIAHMCTHIX M COCIMHUTEIBHBIX TKAaHEH,
BKJIAZBIII WM CHUCTEMY BKJIAJBIIICH, BBITOJHEHHBIE C BO3MOXKHOCTHIO Pa3MEUICHUS B IMOPUCTOM
KapKace, a TakkKe YIUIOTHUTENb, BHIOJHEHHBIA ¢ BOBMOXKHOCTBIO 3aKPBITh MPOKCHUMAILHOE OTBEPCTHE
B TIOPHCTOM KapKace. YCTPOHCTBO MOXKET JOMOJHUTENBFHO COAEP)KaTh YCTPOHCTBO UISI JOCTaBKU
KIIETOK, TPEAHA3HAYCHHOE IS OCTABKH KIIETOK B IOPHUCTHIM Kapkac. Croco0 TpaHCIDIaHTAIUH
KJICTOK COJACPXKUT JIBYX3TaIHBIN MPOIEcC. YCTPOWCTBO MPOXOJAWT WHKYOAIlMI0 B OpraHW3ME XO3SHHA
JU11 00pa3oBaHMS BaCKYIIAPH30BAaHHON KOJUTATCHOBOW MATPHIIBI BOKPYT BKJIAJBIIIA, PACHIOIOKEHHOTO B
MOpUCTOM Kapkace. J{anee BKIaIbIIT H3BICKAIOT U3 IOPHCTOTO KapKaca, IOCIe Yero KIETKH JOCTaBIISIFOT
B BaCKyJIIpU30BaHHOE NMPOCTPAHCTBO, CO3JJAHHOE B IOPUCTOM KapKace.
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Jlist naHHOM 3asBKM HMCIPAIINBAETCs IPHOPUTET MO NpeasapurenbHoi 3asBke CIIIA Ne 61/238011, mo-
nanHoi 28 aBrycra 2009 r., KOTOpas MOJTHOCTHIO BKIIIOUEHA B HACTOSIIEE OMMCAHUE TOCPEICTBOM CCHUIKH.

Hacrosimee packpbITHe OTHOCUTCS K 00JIAaCTH KIETOYHOW Tepanuy, KOHKPETHEE K Croco0aM U yCTPOMCT-
BaM JUUISI TPAHCIUIAHTAIIMH KJIETOK B OPTaHU3M XO35SMHA.

HenmaBHue oTKpBITHS B 00J1aCTH KIETOYHON TEPAITMH MPEIOCTABIISIIOT HOBBIE BO3MOYKHOCTH JIJISI MICTIONB30-
BaHUS KJICTOYHOW TPAHCIUIAHTAINH TIPH 3a00JICBAHUAX, OCTPasi MOTPEOHOCT B JIEUCHUH KOTOPBIX OCTaeTCs He-
YAOBIETBOPEHHOW. B HacTosIee BpeMs He CYIIECTBYET B MOJHON Mepe 2P PEKTHUBHON MeAMKAMEHTO3HOH Tepa-
TIUH U1 MHOTHX NTPHOOPETEHHBIX W BPOXKICHHBIX 3a00JIEBaHMM, TaKuX Kak auader wian Oomne3Hs [lapkuHCcoHA,
BBI3BAaHHBIX MTOTEPEH WM MOBPEKICHUEM KIICTOK, MPOAYIUPYIOIUX OMOMOJICKYIIBI, HCOOXOIUMBIC JJIs1 KOHTPO-
1 Qusnonorndeckux ¢GpyHknuid. Kietounas tepamus mgaeT HaASKIy Ha 3aMCHY HOTCPSHHBIX HJIM MTOBPEXKICH-
HBIX KJICTOK JOHOPCKHMH KJICTKAMHU FUTH CTBOJIOBBEIMH KIICTKAMH JJIi BOCCTAHOBJICHUS HAPYIICHHBIX (DU3HOIIO-
ruueckux QyHkiwit. Hampumep, TpaHCIDTaHTAIMS KIIETOK OCTPOBKOB JlaHTepranca o0eceYnT CpeIcTBO BOCCTa-
HOBJICHHSI YIPABJICHUS YIJICBOJAHBIM OOMEHOM Y TANMCHTOB, CTPAJAIONIMX HHCYJIWHO3aBHCUMBIMHU (hOopMaMu
mrabeTa. AHAJIOTUYHBIM 00pa3oM TPaHCILIAHTAIUS JOTAMHHEPTHYECKUX HEHPOHOB WM HEWPaTbHBIX CTBOJIO-
BBIX KJIETOK ITOSIBIJIACH B Ka4eCTBE TIEPCIIEKTUBHON KJICTOYHON Tepanuu AJis JieueHus Oone3nu [lapkuHcoHa.

OCHOBHBIC OTPaHUYHUBAONTHE (GAKTOPHI IPH MPUMEHEHUN KIECTOYHOH TEPAINUH - CIIOKHOCTH TPaHCIIAHTA-
IIUH KJIETOK B TKaHb XO3IHMHA ¥ 00eCIIeYeHHEe TOTO, 9YTO MepecakeHHbIe KIETKA OyAyT NpOJ0DKATh (yHKIIMOHH-
pOBaTh, HE BBI3BIBASI MMMYHHOTO OTBETa M HE MPUBOJSI K IPYTUM BPEAOHOCHBIM IMTOOOYHBIM 3¢ deKTaM B opra-
HU3Me X03smHa. [IpennprHIMAaNiCh MOMBITKA BBEACHUS TEPAIEBTUUECKUX KIETOK HETIOCPEICTBEHHO B Opra-
HHU3M XO3sIFHA, HAIIPUMEpP B COCYIUCTYIO CHCTEMY, WM IIyTeM MMIUIAHTALMH B OpraH WM TKaHb. OMHAKO TpH
OpSMOM KJICTOYHOW TPAHCIUIAHTAIIMH MAIMCHTY MOTPeOyeTCs MOKU3HCHHAS UMMYHOICTIPECCAHTHAST TEpAaIlus,
MIPH 3TOM UMMYHOJIETIPECCAaHTHBIE MIPenapaThl MOT'YT BBI3BIBATH TOKCUKO3 OpraHU3Ma X035lMHa U 0Ka3aThCsl TOK-
CUYHBIMU JIJI1 UMIUIAHTUPOBAHHBIX KJIETOK. Kpome TOro, HemocpeACTBEHHBIA BBIXOJ KIETOK B KPOBb MOXET
MPUBECTH K HEMEAJCHHOM BOCHMANIMTENBHOW peakiuy, onocpenoBaHHON uepe3 kpoBb (IBMIR), xotopas uHH-
UUUPYET KOAryJIsALUUOHHBIA KackaJ U MOXKET pa3pyUIUTh 3HAUUTEIbHYIO YaCTh TPAHCIUIAHTUPOBAHHBIX KIJIETOK.
[ToMrMO 3TOTO KJIETKH MOTYT OTJIOKHUTHCSA B MUKPOCOCYIaX U IPUBECTH K OJIOKMPOBAHUIO U TPOMOO3Y COCYIIOB,
YTO MOJKET CTaTh MPUYHHON MOTepH (QYHKIIMOHAIHHBIX CIIOCOOHOCTEH TPaHCIIAHTHPOBAHHBIX KJIETOK M TIOBpE-
JKIEHHUS] MECTHOM TKaHH.

Crnenyromuii TepaneBTHIeCKUN MOIXO0/ 3aKII0YACTCS B JOCTaBKE KJIETOK C MCIIOJNIB30BAaHHEM YCTPOMCTB,
obecreunBaroNmX KJIeTKaM OHOJIOTHYECKH MPUTOAHYIO Cpery Uil MPpeObIBaHus B opraHu3Me xo3suHa. OCHOB-
HBIE TIPOOJIEMBI, CBSI3aHHBIC C JAHHBIM IT0JIX010M, HHKOPIIOPHPOBAHNE KPOBECHOCHBIX COCYIOB B YCTPOUCTBO IS
MUTAHUS KJIETOK W MOJICPKAHUS ONTHUMAIBHOW CPeIbl B YCTPOMCTBE C LENbI0 00CCICUCHHS JUIUTSIBHOTO BbI-
JKUBaHUSl KJIETOK. B OTCYTCTBHME HEMEIJIEHHO AOCTYMHOMN BacKyJSpU30BaHHOW Cpellbl TpaHCILUIAHTUPOBAHHBIE
KJICTKH HE UMCIOT BO3MOXXHOCTH MOJYYaTh JTOCTATOYHOEC KOJIMICCTBO KHUCIOPOJAA U JIETKO U30aBIATHCS OT IPO-
JIYKTOB BBIJCIICHUS, U MOTYT OBICTPO TOTHOHYTH WU TIOIYYUTh TOBPEKIACHHUS BCICACTBHE Y(PPEKTOB UIIEMUH H
runokcun. Kpome Toro, gaske npu paHHEM pOCTE€ HEKOTOPBIX COCYJOB COCYIbl MOTYT HE MONY4aTb MOIICPIKKU
CYILECTBOBaHUs. B pomonHeHne K 3TOMY KackajJ €CTECTBEHHBIX BOCTAJIUTENBHBIX peaKIHil opraHu3Ma Takxke
MOJKET MPHUBECTH K THOENH WM TMOBPEXKACHUIO KIETOK. B 9HCI0 HEKOTOPHIX JOMOJHHUTENBHBIX MPOOIIeM, MPH-
CYIINX JaHHOMY ITOJIXOMY, BXOIAT 00pa3oBaHHE HAPANWH W/MIN OJOKHPOBAaHHUE YCTPOWCTBA, HECOBMECTUMOCTh
MaTepHaga yCTPOUCTBa ¢ OMOJIOTHYECKONW Cpeloi, CIIOKHOCTH BU3yaJIM3allMd YCTPOMCTBA M Cpeabl MMILIAHTA-
IIUH, HENOAXOMAIINE pa3Mephl YCTPOHCTBA, OTPHUIATEIHHO BIWAIOMIME Ha OMOIIOTHYECKHE (YHKIMH KIETOK,
HECTIOCOOHOCTP 3arpy3KH COOTBETCTBYIOIIETO KOJMYECTBA KIETOK JJIS TONXY4YEHHUS YCTOWIMBOTO TEpaleBTHYC-
CKOTO 3(eKTa, CIIOKHOCTh YAAJICHUS YCTPOWCTBA, KOTJa ero Tpedyercs mepeMecTuth. Kpome Toro, KoH(pury-
pauusi ycTpoiicTBa MOXKET HE COOTBETCTBOBATH BHEIIHUM KOHTYpaM Teja, YTO MOKET MPHUBECTH K HEHOPMAaJb-
HOMY "BBICTYMaHHIO" YCTPOMNCTBA, Jejas yCTPOWCTBO HEMPUEMJIEMBIM [UIsS MAllMEHTa C ICTETUYECKON TOYKH
3pEHUSL.

Takum o0Opa3om, coxpaHseTcsi MOTPEOHOCTh B pa3paboTke I(PPEKTHBHON TEXHOJIOTHH JUIS YCICIIHOW
TPaHCIUIAHTAIIMU TEPAICBTUYCCKUX KICTOK. B HACTOSAIIEM PacKpBITUH MPEITI0KEHBI CIIOCOOBI H YCTPOUCTBA IS
JOCTaBKM ¥ TIOANCPIKKH KIIETOK in Vivo B TEUCHHE MPOJOJDKHTEIBHOTO OTpe3Ka BPEMEHH, pelasl MpH 3TOM
MHOXECTBO TPOOJIEM, CBOMCTBEHHBIX CYIIECTBYIOIIMM TOAXO0aM KJIETOYHOH Teparny Ha OCHOBE HCIOIH30Ba-
HUS YCTPOUCTB.

B omHOM acmexTe HACTOAIMIETO PACKPBITHS CO3/IaHO YCTPOUCTBO UISA TPAHCIIAHTAINH KIETOK B OpPTraHU3M
X034MHA. Y CTPONUCTBO COAEPIKUT MOPUCTHIN KapKac, CoIepKaluii, 0 MeHbIIeH Mepe, OIHY KaMepy, UMEIOILYI0
MPOKCUMAaJIHHBIN KOHEIl U AUCTATBHBIN KOHEI], a TaKkKe, 0 MEHBINIEH Mepe, OIUH CHEMHBIH BKJIAIBIII, BBITION-
HEHHBIN ¢ BOBMOXHOCTBIO pa3MeIeHHsI IO MEeHbLIeH Mepe B oqHON kamepe. IlopucTsiif kKapkac COAEPKUT CETKY
C sYelikaMu, BRITIOJTHEHHBIMU C BO3MOXHOCTBIO CIIOCOOCTBOBATH MPOPACTAHUIO COCYAMCTBIX M COCITUHUTEIBHBIX
TKaHel 1Mo MEHbIIEH Mepe B OHY KaMepy. B HEKOTOpPBIX BapuaHTaX U3rOTOBJICHUS MOPUCTHIA KapKac COAECPKUT
MOJIUTIPONTUIIEHOBYIO CETKY.

B npyrom BapuaHTe M3rOTOBJIECHHS HACTOALIETO PACKPBITUS MPEACTABICHO YCTPOUCTBO ISl UMIUIAHTALlUU
KJIETOK B OPTaHHU3M XO35MHA, MPU 3TOM YCTPOMCTBO COJEPKUT MOPUCTHIN KapKac, COACPKAIIUM OAHY WIH He-
CKOJIBKO KaMep, MMEIONTNX IMPOKCUMANBHBIA KOHEIl M AUCTAIBHBIN KOHEII, a TaK)Ke OTBEPCTHE HAa MPOKCHMAaIb-
HOM KOHIIC WJIM JWCTAaJHHOM KOHIIE, TNOO W HA MPOKCHMAaJIHHOM KOHIE, M Ha TUCTAIHHOM KoHIE. [lopucThiit
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KapKac COJCPKUT CETKY C SYCHKAMU, BHITIOTHCHHBIMU C BO3MOKHOCTBIO CIIOCOOCTBOBATh IPOPACTAHUIO COCYIH-
CTBIX U COCIMHUTENIbHBIX TKaHEW B OJHY WJIM HECKOJIBKO Kamep. YCTPOWCTBO TaKkKe COIACP>KUT OJHY WU He-
CKOJIBKO CHCTEM C JIBYMs BKJIQABIIIAMH, COJCPKAIIUX BHEIIHUI BKIJIQABINI, BBITIOJHEHHBIA C BO3MOKHOCTBIO
pa3MeIeHns B OJHON WIM HECKOJBKUX KaMepax, a Takke BHYTPEHHUH BKJIAQBIII, BBITIOJTHEHHBIH ¢ BO3MOXHO-
CTBIO pa3MeEIIEeHHUs BO BHEIIHEM BKJaneimie. Kpome TOro, ycTpoicTBO COAEP)KUT IO MEHBIIEH Mepe OAWH YII-
JIOTHUTENb, BEIIOJHEHHBIA ¢ BO3MOKHOCTBIO 3aKPHITh CHCTEMY BKJIAJIBIIICH B KaMepe, a TAaKXKe 3aKPBITh OTBEp-
CTHE Ha MPOKCHMAaJIbHOM KOHIIC WM TUCTAJIHHOM KOHIIE, THOO W Ha IMPOKCHMAIbHOM KOHIIE, U Ha AUCTAIFHOM
KOHIIE KaMepHbI.

B napyrom acriekte HACTOSIIETO PACKPBITHS MPEUIOKEH CIIOCOO TPaHCILIAHTAIIMH KJICTOK B OPTraHU3M XO-
3siHA. Crioco0 BKITFOYAET STambl UMILIAHTAIIMHE YCTPOWCTBA UIS YICPKUBAHHS KIICTOK B OPTaHU3ME XO35SUHA,
MIPU 3TOM YCTPOUCTBO COAEPIKUT MOPUCTBIA KapKac, COAEp KAl 10 MEHbIIEH Mepe OAHY KaMepy, UMEIOLIYIO
MPOKCUMAJIbHBIM KOHEIl U AUCTaIbHBIA KOHell. [IopUCThIif KapKac CONEPIKUT CETKY C siueKaMU, BHIOTHEHHBIMU
C BO3MOXKHOCTBIO CIIOCOOCTBOBATH MPOPACTAHUIO COCYAMCTHIX U COCTUHHUTCIBHBIX TKaHEH MO0 MCHBIICH Mepe B
0/IHy KaMepy. B HEKOTOpBIX BapraHTax U3rOTOBJICHUS MOPUCTHIN KapKac COAEPIKUT MOIUIPOIUIEHOBYIO CETKY.
YCTpoHCTBO AOMOTHUTENBHO COJEPKUT MEHBIIEH Mepe OJIMH BKJIAJbIII, BHITIOJHEHHBIH C BO3MOKHOCTBIO pa3-
MEIIeHHsI TI0 MECHBIIIEH Mepe B OHOI KaMepe, TP 3TOM IO MEHBIIEH Mepe OHa KaMepa COACPKUT OTBEPCTHE
Ha MPOKCHMAIEHOM KOHIIE WUIA AUCTAIEHOM KOHIIE, THO0 M HA TIPOKCUMAIBHOM KOHIIE, ¥ Ha IUCTAIIEHOM KOHIIE.
Crioco6 BKITIOYAET 3Talbl 3aKPBITHS OTBEPCTHS Ha MPOKCHMAIBFHOM KOHIIE WJIM JUCTAJIHHOM KOHIlE, 0O M Ha
MPOKCUMAaJIHFHOM KOHIIE, M Ha JUCTAJTHHOM KOHIIE KaMephl IOCiIe MMIDIaHTAIH ycTpoiicTBa. Criocod HOmoTHH-
TEJBHO BKJIIOYAET MOJAEP)KaHNe YCTPOHUCTBA B OPraHU3ME X031HA 10 MPOHUKHOBEHUS COCYIUCTHIX M COSINHH-
TEJIbHBIX TKaHEW B MOPHUCTBINA Kapkac, MOJIyYeHHE JOCTYIa K YCTPOWCTBY 4epe3 XUpYpruuyeckuil Haapes, Mo-
BTOPHOE OTKPBITHE MPOKCUMAIHHOTO KOHIIA WM ITUCTAIBLHOTO KOHIA, TUOO M MPOKCUMAIBFHOTO KOHIIA, U JHC-
TaJILHOTO KOHIIA KAMEPHI, U3BJICUCHHE BKIIAMBIIA U3 KaMEphI JUTsl 00pa30BaHMs IPOCTPAHCTBA B MMOPUCTOM Kap-
Kace, HHKAINCYJIUPOBAHHOTO B BaCKYJIIPU30BAHHYIO KOJUIAar€HOBYIO MaTpPHUILy, JOCTaBKY KJIETOYHOTO MaTepuia B
BaCKYJISIPU30BAHHHOE MPOCTPAHCTBO, @ TAK)Ke MOBTOPHOE 3aKPHITHE OTBEPCTHS HA MPOKCUMAIbHOM KOHIIE WU
JIUCTATBHOM KOHIIE, JINOO ¥ Ha IPOKCHMAaIBHOM KOHIIE, M Ha AUCTAIFHOM KOHIIE KaMEpHI.

B npyrom ansTepHATHBHOM BapHaHTE H3TOTOBJICHHUS B CIIOCOOE MMIUIAHTAIINH KIETOK B OPTaHU3M XO3SHHA
o0ecreueHo IMITIAHTHPYEMOE YCTPOHCTBO Il YACp)KUBAaHUS KIETOK B OpraHU3MeE XO35SMHA, IPU ATOM MMITIaH-
THPYEMOE YCTPOMCTBO COAEPIKUT MOPHUCTHIN KapKac, IMEIOIINI MOPHI, BHIITOJHEHHBIE C BOZMOKHOCTBIO CIIOCO0-
CTBOBAaTh MPOPACTAHUIO COCYAUCTHIX U COCITUHUTENBHBIX TKaHEH B IOPHUCTHIN KapKac, a TakKe 10 MEHBIICH Me-
pe OIHY CHCTEMY C OBYMs BKJIQJBIIIAMH, BHIIIOJIHEHHYIO C BO3MO)KHOCTBIO Pa3MEHICHHS B MOPHCTOM KapKace.
TTopucThIil KapKac UMIUIAHTUPYEMOTO YCTPOUCTBA COAEPXKUT MO MEHbILEH Mepe OJHY KaMepy, UMEIOIIYIO OT-
BEPCTUC HA MPOKCUMAIFHOM KOHIIC WM JTUCTAThHOM KOHIIC, THOO U HA MPOKCUMAIILHOM KOHIIE, U HA TUCTANb-
HOM KOHIIE Kamepbl. YCTPONCTBO COJEPKUT YIUIOTHUTEINb AJISl 3aKPBITHS OTBEPCTHS HAa MPOKCUMAIBHOM MU
JUCTATBHOM KOHIIE, TH0O0 W Ha MPOKCUMAIEHOM, U Ha UCTAIBHOM KOHIIC IT0 MEHBIIICH Mepe 0THON Kamepsl. [1o
MEHBIIIeH Mepe OJJHa CHCTeMa BKJIAJbIIICH UMIUIAHTUPYEMOTO YCTPONCTBA CONEPKUT BHEIIHUN BKIIAJBILI, BbI-
MIOJIHEHHBIN ¢ BO3MOKHOCTBIO pa3MelIeHHs 10 MEHbILEH Mepe B OJJHOI KaMmepe, a TaKKe BHYTPEHHUN BKIIA IBIILI,
BBINTOJTHEHHBIH C BO3MOXKHOCTBIO Pa3MeNIeHHs BO BHEIIHEM BKJIagsimie. Criocod TOMONMHUTENBFHO BKITIOYAET 3Ta-
Bl UMIUTAHTAIIAN YCTPOWCTBA B OPTaHM3M XO34MHA, MTOJIECPKAHUS YCTPOMCTBA B OpPraHU3ME XO3sHMHA JI0 IIPO-
HUKHOBEHHS COCYIUCTBIX W COCIUHHUTENBHBIX TKaHEH B MOPHUCTHIN KapKac, a TakkKe 00ecIeYeHus ycTpoicTBa
JUTS TOCTaBKH KIIETOK, COJEPIKAIIETo 10 MEHBIICH Mepe OHy TpyOKy A MHPY3HUH KIETOK, 3arpyKeHHYIO Kile-
TOYHBIM MaTEpHAIIOM, TIPH 3TOM TpyOKka s MH(Y3UH KIETOK BBITIOJTHEHA C BO3MOXKHOCTBIO Pa3sMENICHHS BO
BHEIITHEM BKIIAJBIIIC IT0 MEHBIIICH Mepe OJHOW CHCTEMBbI BKIabIied. Kpome Toro, crmocod BKIOYACT MOTyYe-
HUE JOCTYyNa K UMIUIAHTUPOBAHHOMY YCTPOMCTBY uepe3 XUPYypruuecKUil Hajpe3 U OTKPHITHE YIUIOTHUTEINS Ha
MPOKCUMATHHOM KOHIIC WJIH JUCTAJIFHOM KOHIIE, THOO ¥ IMPOKCHMATBHOM KOHIIE, U JUCTAIILHOM KOHIIE YCTPOW-
CTBa, U3BJICUCHHE BHYTPECHHETO BKIAMBIIIA U3 CUCTEMBI BKJIAJBIIICH, BBEICHUE TPYOKH 11l HH(GY3UH KICTOK B
HapYXHBIN BKJIABIII, U3BJI€YEHHE HAPYKHOTO BKJIAJbINIA IO MEHbIIEH Mepe U3 OJTHOM KaMephl U OJTHOBPEMEH-
HOE BJIMBaHHE KJIETOYHOrO Marepuaja B KaMepy, a TakKe IMOBTOPHOE 3aKpbITUE YIioTHUTeNd. CieayeT MOHU-
MaTh, YTO KakK IIPEIIIECTBYIOIIee 00IIee ONMMcaHne, TaKk M MOCIeAyIoIIee MogpoOHOe ONMMCaHUe JINIIb CIyXKaT
MIPUMEPOM U TIOSICHCHHEM, HO HE OTPaHUYUBAIOT H300peTeHNne, BEIpakeHHOE GOPMYII0il H300peTeHNSI.

B crenyromem acnekTe pacKphITHS MPEAJIOKESHO YCTPOMCTBO IUIS TPAHCIUIAHTAIIMH KIIETOK, COAepIKaIiee
TIOPHUCTHIA KapKac, MMEIOIINHA TOPHI, BBHITIOJIHEHHBIE C BO3MOXHOCTBIO CIIOCOOCTBOBATH MPOPACTAHHUIO COCYAH-
CThIX U COEJUHUTEIbHBIX TKaHEH B MOPUCTHIN KapKac, COJEep KAl 10 MEHbIIEH Mepe OJHYy KaMepy, HO Tpea-
MOYTUTENIEHO 2-12 KaMmep, MPH 3TOM IMOPHUCTHIN KapKac MMEET MOKPHITHE W3 OHOCOBMECTUMOTO, OMOAETpaIn-
pyeMoro maTepuia, BHIIIOJIHEHHOTO ¢ BO3MOXKHOCTBbIO BPEMEHHOTO 3allOJIHEHUS Top Kapkaca. B HEKOTOpBIX Ba-
pHaHTaX U3TOTOBICHUS MOPUCTHIA KapKac COIEPIKUT MOTUIIPONMICHOBYIO CETKY. [IpUroHple OMOCOBMECTUMEIE,
OuoerpaupyeMble MaTepHaibl BKIIOYAIOT B ce0sl, HAPUMEp, KOJUIAreH, (PHOPOHEKTHH, YKCTPAICIUTIOISIPHBIC
MaTpUYHBIC TPOTEHHBI, a TaKKe MEMOpaHHbIC OCIKH IUTOCKENeTa. B pacKphITHH TaKke MPEIJIOKEH CIocod
TPAHCIUIAHTALIMU KJIETOK B OPTraHM3M XO3SHHA, IPU 3TOM CIIOCOO COACPKUT MMIUIAHTAIMIO YCTPONCTBA JUIS
TPaHCIUIAHTAILIMH, COJCPKAICTO MOPUCTHIA KapKac, MEIOIIUIN MOPHI, BEITIOJTHEHHBIC C BO3MOXHOCTBIO CIIOCO0-
CTBOBaTh MPOPACTAHUIO COCYANUCTBIX W COCTUHHUTENBHBIX TKAHEH B IMOPUCTHIN KapKac, COIEpIKAIIUil 0 MEHb-
el Mepe oxHy KaMmepy, HO MPEaNOYTHTEeNFHO 2-12 KaMep, IPH 3TOM MOPUCTHIA KapKac MMeeT MOKPHITHE U3
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OMOCOBMECTHMOT0, OUOJIETPATUPyEMOro MaTepuaia, KOTOPBI BPEMEHHO 3aIONHSICT MOPBI KapKaca, MPH 3TOM
MO MEHBIIICH Mepe 0JTHa KaMepa 3aIoHIACTCS TPAHCILIAHTUPYESMBIMH KIICTKAMH U YIUTOTHSICTCSL.

[Ipunaraemelie yepTekXH, BXOISIIINE B COCTaB JAHHOTO OMFCAHUS M COCTABIIAIOIINE €Tr0 YacTh, COBMECTHO C

CaMHM OTIMCaHUEM HILTIOCTPHUPYIOT CIIOCOOBI M BAPHAHTHI M3TOTOBJICHUS N300PETCHHUS.
Kpartkoe onucanue yepre:xeit

Ha ¢ur. 1A-1E nokazansl pa3nudHbIe BapHAHTHI U3TOTOBJICHHUS OJHOKAMEPHOTO YCTPOWCTBA JIJISI TPaHC-
TUTAHTAIIMHN KJIETOK COTIACHO HACTOSIIEMY PACKPBITHIO;

Ha ¢wur. |F mokasaH BapHaHT W3rOTOBJICHHS MHOTOKAMEPHOTO YCTPOMCTBA IUIS TPAHCIUIAHTAIIMH KIIETOK
COTJIACHO HACTOSIIEMY PACKPBITHIO;

Ha ¢ur. 2A-2D nokas3aHbl pa3IHyHble KOHQUTYPALUU CETKH, KOTOPBIE MOTYT OBITh UCTIONB30BaHBI JJIs1 00-
pa30BaHUsA YCTPOICTBA IS TPAHCIUIAHTAIIMY KJIETOK COTIIACHO HACTOSIIEMY PACKPBITHIO;

Ha ¢ur. 3A moka3zaHO YCTPONUCTBO AJIS TPAHCIUIAHTAIIUH KJIETOK 0 OJTHOMY BapUAHTY U3TOTOBJICHHUS B Ha-
CTOSIIIEM PACKPBITHH;

Ha ¢ur. 3B moka3zaHBl KOMIIOHEHTHI YCTPOWUCTBA JUIS TPAHCILIAHTAIIMH KJICTOK, MPEICTABICHHOTO Ha (DHT.
1A;

Ha ¢ur. 4 moxazaH NOPUCTHIN KapKac YCTPOWCTBA AJIsl TPAHCIDIAHTAIIMH KJIETOK COTIACHO OIHOMY BapHaH-
Ty U3TOTOBJICHHS B HACTOSIIIEM PaCKpPBITHH;

Ha ¢ur. SA moKazaH YIUIOTHHUTENb YCTPOWCTBA IS TPAHCILIAHTAIIMH KJIETOK COTIIACHO OJHOMY BapHaHTY
M3TOTOBJICHHS B HACTOAIIEM PACKPBITHH;

Ha ¢ur. 5B moka3aH BU B pa3pese YINIOTHUTES, IPeACTaBIeHHOTO Ha GuT. 3A;

Ha ¢ur. 6A moKa3aHO MHOXKECTBO BHCITHUX BKJIAJBIINICH CHCTEMBI BKJIAJBIIICH, COCTOSIICH U3 BYX Yac-
Tel, YCTpO#CTBa I TPAHCIUIAHTAIIMK KJIETOK COTJIACHO OJHOMY BapHaHTy M3TOTOBJICHUS B HACTOSIIEM pac-
KPBITHH;

Ha ¢ur. 6B mokazaH BUI B pa3pe3e BHENTHETO BKJIAIBINIA, IPECTABICHHOTO Ha (. SA;

Ha ¢ur. 6C mokaszaH BHJ B pa3pe3e CUCTEMBI BKJIAJBIIICH H OJJHOTO COOPOYHOTO y3Jlia MOPUCTOTO KapKaca
JI0 UMIUTAHTAIlMHN B OPTaHN3M XO351HAa;

Ha ¢ur. 6D mokazaH BUJ B pa3pe3e cOOPOUHOTO y3ia, mpeAcTaBieHHoro Ha ¢ur. 4C, mocie nHKyOanuu B
OpraHu3Me XO3S5MHA;

Ha ¢ur. 6F mokazaH BUA B pa3pese MOPUCTOTO KapKaca, UMIUTAHTHPOBAHHOTO B OPTaHU3M XO35SHHA, [TOCTE
yIaJCHUS CHCTEMBI BKJIABIIICH;

Ha ¢ur. 7 MoKa3aHO MHOKECTBO BHYTPEHHUX BKJIAIBIIICH CUCTEMBI BKJIABINIEH, COCTOSIICH M3 IBYX Yac-
Tel, YCTpoWCTBa I TPAHCIDIAHTAIIMK KJIETOK COTJIACHO OJHOMY BapHaHTy H3TOTOBJICHUS B HACTOSIICM pac-
KPBITHH;

Ha ¢ur. 8 mokazaH YIUIOTHUTENb JUIS 3aKPBITHA KJICTOK B BACKYJSPU30BAaHHON KaMepe YCTPOWCTBA JUIS
TPAHCIUIAHTAIIMU KJIETOK COTJIACHO OJTHOMY BapHaHTy U3TOTOBJIICHHS B HACTOSIIEM PACKPBITUH;

Ha Qur. 9A moka3aHO YCTPOHCTBO JJIS TOCTABKH KICTOK B YCTPOMCTBO IUIsl TPAHCIUIAHTAIUHU KJIETOK CO-
TJIACHO OJTHOMY BapHaHTY MU3TOTOBJICHUS B HACTOSIIEM PACKPBITUH;

Ha ¢ur. 9B mokazaH MeXaHHW3M Ui HH(Y3UH KICTOK JOCTABOYHOTO YCTPOMCTBA, MPEACTaBICHHOTO Ha
¢ur. 8A,;

Ha ¢ur. 9C moka3aHbl TOTOJHUTEIbHBIC 3TAIBl Pa0OTHI MEXaHW3Ma Il WHPY3UH KIETOK JOCTAaBOYHOTO
YCTpOHCTBa, MpeacTaBIeHHoro Ha ¢ur. 8A-8B;

Ha ¢ur. 10 mokazaHa OJIOK-CXeMa aJropuTMa, MPEACTABIAIONIAs 3TAIbl peaM3aIiK CIIoco0a TpaHCIUIaH-
TaIMH KJICTOK COTJIACHO HACTOSIIEMY PaCKPBITHIO;

Ha ¢ur. 11A-11D moka3aH cXeMaTHYIHBIH OOUTHIA BUJ] OMPECICHHBIX TAIIOB MPOLEAYPHl HHPY3UH KICTOK
COTJIACHO HACTOSIIEMY PACKPBITHIO;

Ha Qur. 12A moka3aHbl JTUHEWHBIC AUATPAMMBI 3aMEPOB YPOBHSI TIFOKO3bI KPOBH ITOCIIC HHTPATICPUTOHE-
ANBHOW UMILTAHTAIIUU YCTPOUCTB JUIS TPAHCIUIAHTALUY KIIETOK MO OTMCAHUIO B puMepe 1;

Ha ¢ur. 12B mokaszaHbl JHHCHHBIC AUATPAMMEI 3aMEPOB YPOBHS TIIFOKO3BI KPOBH TIOCIE MOJIKOKHOU UM-
TUTAHTAIMN YCTPOMCTB ISl TPAHCIUTAHTAIIMY KJIETOK IO OIMCAHHUIO B IpuMepe 1;

Ha ¢ur. 12C noka3aHbl TUHEHHBIE AUAarpaMMbl OTBETOB Ha BHYTPHUBEHHBIN TIIFOKO30TOJICPAHTHBIN TECT Y
KpbIc JIpfonca, KOTOpBIE IOABEPIIINCH TPAHCIUIAHTAIINN OCTPOBKOBBIX KJIETOK, Yepe3 40 gHeil mocie TpaHCIIIaH-
Tanuu, depe3 80 JHEH mociie TpaHCIUIAaHTAIMK, a TakKe IMocie yaaleHus ycrpoicta (depe3 110 mHel mocie
TpaHCIUIAHTALIMHN) [T0 OTIMCAHUIO B ITpuMepe |;

Ha ¢ur. 12D nokazaHsl IMHEHBIC AUAarpaMMbl YPOBHS MHCYJIMHA B OTBET Ha HArpy3Ky IUIIOKO30# y KPBIC
JIpronca, KOTOpBIC TIOJBEPIIUCH TPAHCILUIAHTAIUN OCTPOBKOBBIX KJIETOK;

Ha ¢ur. 13A npeAcTaBICHO TUCTONIOTHYECKOE OKPAIIMBAHUEC HA WHCYJIMH B KaMepe MMIUTAHTHPOBAHHOTO
YCTPOWCTBA IO OMHCAHUIO B IPUMEpE 2;

Ha ¢ur. 13B mpencTaBieHO THCTOJOTHYECKOE OKpAIIMBAHUEC HA BACKYISAPH3ALUI0 (MHKPOBACKYJISPH3a-
IIUI0) B KaMepe UMIDIAHTUPOBAHHOTO YCTPOUCTBA IO OMHMCAHUIO B TpUMeEpe 2;

Ha ¢ur. 14 moka3aHa TabawIa CpeAHEH TONIIMHBI KOJUIATreHA M OOMIEr0 KOJIMYECTBA KPOBEHOCHBIX COCY-
JIOB/CM?, PACCUMTAHHBIX [UISl 4ETHIPEX YCTPONCTB TS TPAHCIUIAHTAIIMM KJIETOK COTIIACHO BAPHAHTAM H3TOTOBIIE-
HUS B HACTOSIIIEM PAaCKPHITHH IO ONMCAHUIO B TIpuMepe 3;
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Ha ¢ur. 15A nokazaHO HHKOPIIOPUPOBAHKE TKAHU B YCTPOMCTBO ISl TPAHCIUIAHTALIMH KJICTOK yepe3 2, 4 u
8 Henenp mocie MMIUTAHTAIMY 110 OTIMCAHUIO B IpUMepe 3;

Ha ¢ur. 15B mokazaHo oOpa3oBaHHEe KPOBEHOCHBIX COCYIOB Ha Pa3JIMYHBIX TPAHAX MMIDIAHTHPOBAHHOTO
YCTPONCTBA IO TPAHCILIAHTAIIMH KJIETOK IO ONMMCAHMIO B IpuMepe 3;

Ha ¢ur. 16 mokazaHsl cTo0YaTHIC TUArpaMMbl YPOBHEH WHCYIWHA, BEIPAOOTAHHOTO 3PEBIMU U HE3PEIIbI-
MH OCTPOBKOBBIMH KJIETKAMH TI0 ONTMCAHUIO B TIpuMepe 4;

Ha ¢ur. 17A mpencTaBIeHO THCTOJIOTHYECKOE OKpAIIUBaHUE Ha MHCYJIWH U MUKPOBACKYIIAPU3AIMIO B Ka-
Mepe UMIDIAaHTHPOBAHHOTO YCTPOUCTBA IT0 OIHMCAHHIO B IpUMeEpE 4;

Ha ¢ur. 17B mpencraBieHO THMCTOJIOTHYECKOE OKpAUIMBaHWE Ha MHKPOBACKYJSIPH3ALHUIO B KaMepe HM-
TUTAaHTUPOBAHHOTO YCTPOMCTBA MOCIIE TPAHCILIAHTALMH KIIETOK MO OMMCAHUIO B IpUMepe 4;

Ha ¢wur. 18 mokasaHsl JIMHEHHBIC JUAarpaMMBbl YPOBHEH TTIOKO3BI KPOBHU IIOCJIE ayTOT€HHOI TpaHCIUIAHTa-
IIMH OCTPOBKOB I10 OITMCAHUIO B IpUMepe 4;

Ha ¢ur. 19A nokazaHbl TUHEHHbIE AUArPaMMBbl YPOBHEH TIIFOKO3BI KDOBH B OTBET Ha HArpy3Ky IJIFOKO30H y
CBHMHEI IOpoJb! HOPKIIMp-TaHApac, KOTOpbIE MOABEPTIIMCH TPAHCILIAHTALMK OCTPOBKOBBIX KJIETOK ITO OIHCA-
HUIO B TIpuMepe 4;

Ha ¢ur. 19B mokazansl cronbO4areie AuarpaMMbl miomanau moa kpuBoid (AUC) s ypoBHEH TIFOKO3bI
KPOBH B OTBET Ha HArPY3KY IIIOKO30H y CBUHEH MOPOIBI HOPKIIHP-TIAHIPAC, KOTOPBIE ITOABEPTIINCH TPAHCIIIAH-
TaI[A OCTPOBKOBHIX KJIETOK IO OTIMCAHHIO B IpuMepe 4;

Ha ¢wur. 19C mokazaHbl TUHEHHBIE AHMarpaMMbl KPAaTHOCTH M3MEHEHHs ypoBHs C-TiemTHa B OTBET Ha Ha-
TPY3KY TJIIOKO30H y CBHHEH MOPOIBI HOPKIIUP-IaHAPAC, KOTOPHIE TTOABEPTICh TPAHCIDIAHTAIINHA OCTPOBKOBBIX
KJIETOK 10 OIMCaHHMIO B IpuMepe 4.

Onucanne NpuMepoB BAPHAHTOB M3TOTOBJICHHUSI

Janee OynyT moapoOHO paccMOTPEHBI BapUaHTBHI M3TOTOBJIEHHS 110 HACTOSIIEMY PAacCKPBITHIO, NPUMEPHI
KOTOPBIX IIPEACTAaBICHBI HA MpHIaraeéMbIX depTexax. Tam rze 3To BO3MOXKHO, JJsi 0003HAaYEHUsI OJIMHAKOBBIX
WM CXOXHX JeTajled Ha BceX YepTexkax OyayT HCIOIb30BaHbI OJJMHAKOBBIE CCHUIOYHBIE TO3UINHU. B onmcanun
TepMHUHBI "HHOY3US KIeTOK" 1 "TpaHCTUIAHTAIUS KJIETOK" B3aUMO3aMEHSIEMBI.

[IpenmosxeHO YCTPOUCTBO U TPAHCIDIAHTAIINH KJICTOK, TIPeIHa3HAueHHOE IS COMEpKaHUS KIIETOK in Vvi-
vo. B ogHOM mpuMepe BapHaHTa M3TOTOBJICHUS YCTPOWCTBO JUIS TPAHCIUIAHTAIMH KJIETOK COJEPKHUT MO MEHb-
el Mepe OJMH MOPHUCTBHIM KapKac, CoAeprKallluii KaMepy M MMEIOIINI OTBEpCTHE Ha MPOKCUMAIbHOM KOHIIE
WIA JAACTATFHOM KOHIIE, MO0 M Ha NMPOKCHMAJIFHOM KOHIIE, M Ha IUCTAFHOM KOHIIE KapKaca, a TaKke IO
MEHBIIIEH Mepe OJWH BKIIABIII, BEITOIHEHHBIN C BO3MOYKHOCTBIO pa3MenieHns B kamepe. OTBEpCTHs Ha OJTHOM
WM 000MX KOHIIaX KaMephl BBIIOJIHEHBI C BO3MOKHOCTBIO BBEIEHUS BKJIAJBIINIA B KaMepy M OTBOJA Ha3aj M3
KaMmepsl. B oHOM BapmaHTe M3TOTOBJICHHS 10 MEHBIICH Mepe OJMH MOPUCTHINA Kapkac uMeeT TpybOdaTyio dop-
MY, IPY 3TOM 1O MEHbIIEeH Mepe OJMH BKJIAAbII nMeeT (opMy IIUIMHIPA U MPOJOKACTCS BAOJB MOJIOCTH TI0
MEHBIIIEH Mepe OJHOTO IMOPHCTOr0 Kapkaca. B HEKOTOPHIX BapuaHTaX W3rOTOBJICHHS NMOPHCTHIN KapKac OTKPHIT
TOJIBKO Ha NMPOKCHMAIFHOM KOHIIE. B 01HOM 1000OHOM BapuaHTe M3TOTOBJIEHUS TUCTAJIBHBIN KOHEN TpyOJaTo-
TO MOPHCTOTO KapKaca COJCPXKUT 3aKPYIJICHHYIO WM IUIOCKYIO HIDKHIOIO HMOBEpXHOCTb. B npyrom BapumaHTte
W3TOTOBJICHHUSA KPOMKHM Ha JHUCTALHOM KOHIIE ITOPHUCTOTO KapKaca BBHIITOJHEHHI Ha KOHYC W MPHXOIAT B COIPH-
KOCHOBEHHE APYT C APYTOM ISl YIUIOTHEHUS TUCTAIHHOTO KOHIIA.

B npyrom mpumepe BapmaHTa M3TOTOBJICHHS YCTPOWCTBO UIS TPAHCIDIAHTAIIMH KJIETOK COICPIKUT IIOpPHC-
THIM KapKac, coJiep Kalliil OJIHY WM HECKOJbKO Kamep, UMEIOUIUX MPOKCUMAalIbHBIM KOHEI[ U JUCTAIbHBIM KO-
Her. O/THA TUTH HECKOJIBKO KaMep COIEp)KaT OTBEPCTHE Ha NMPOKCHMAIFHOM KOHIIE. Y CTPOICTBO TakKe comaep-
JKUT OJIHY WJIM HECKOJBKO CHUCTEM BKIAJIBIIICH, COJEpPIKAIMX BHEITHUH BKJIA/IBIII, BBITIOJHEHHBIH C BO3MOXKHO-
CTBIO Pa3MEICHHSI B OQHOW MIIM HECKOJBbKHX KaMepax, a Tak)Ke BHYTPCHHHUIl BKJIQJIBIII, BHIOJIHEHHBIA C BO3-
MOXHOCTBIO pa3MeLIeHHsI BO BHEIIHEM BKJabIe. Kpome Toro, ycTpoHCTBO COEPIKUT IO MEHBLIEH Mepe OUH
YITIOTHUTENb, BBIIIOJIHEHHBIH ¢ BO3MOKHOCTBIO 3aKPBITHS CHCTEMBI BKJIAJIBIICH B KaMepe W YITIOTHEHHUS OTBEp-
CTHS Ha IPOKCUMAJIBHOM KOHIIE KaMepHl.

[MopucTelif Kapkac BBIIOJIHEH U3 OMOCOBMECTHMOIO MaTe€pHalla W JOJDKCH BBI3BIBATH JIMIIb YMEPEHHYIO
BOCTIAJIUTENEHYIO PEAKIUIO B OpraHU3Me. Y MEPEHHOE BOCIAJIICHHE CTHUMYJIHPYET aHTHOTEHEe3 W CIIOCOOCTBYET
MHKOPIIOPUPOBAHUIO BaCKYyJISPH30BAaHHON KOJUIATEHOBOW MAaTpPHIIBI B YCTPOWCTBO, HO HE MPHUBOAWT K CYIIECT-
BEHHBIM BOCHAIUTEIHHBIM IIPOIIECCaM BOKPYT ycTpoiicTBa. Ilpmmepom Takoro GMOCOBMECTHMOTO MaTephala
CIIY>KUT TIONUTIPOTIHIICH. B mprMepax BapraHTOB M3TOTOBJICHHS MOPHCTHIA KapKac CONEPKHUT IUIETCHYIO TOJH-
MPOTIMIICHOBYIO CETKY, O0JIaaroNIyi0 JOCTATOYHOH KECTKOCTHIO, YTOOBI 00€CTICYNTh N3TOTOBIICHHIE YCTPOHCTBA.
[omunponuieHoBas ceTka TakXKe BBIIIOJIHEHA ¢ BO3MOXKHOCTBIO 00ECTIEYCHHUS TPOHUKHOBEHHS MIUKPOCOCYIOB B
YCTPOMCTBO M MX IOJIEP’KKH B KAUECTBE KPENKHUX U 3J0POBBIX COCYJOB, YTO NMPHHIMITHAIBHO BAKHO /IS BBI-
JKMBaHHS M HOPMAJIBHOTO ()YHKIIMOHUPOBAHUSI TEPAIIEBTHYECKUX KIETOK, HH(Y3UPOBAHHBIX B YCTPOHCTBO.

[Tytem coneicTBHS peryanpyeMoMy MpPOpAcTaHHIO BAaCKYJSIPH30BAaHHOW TKAaHH B YCTPOWCTBO MOPHCTHIHA
KapKac MpeJoTBpamiaeT 00BOJIAKUBAHUE yCTPOWCTBA pyOI0BOH TKaHbIo. [Ipopociine TkaHn Takke CTaOWIN3HU-
PYIOT UMIUIAHTAT ¥ MIPEAOTBPAIIAIOT CIy4aiiHOe MepeMelleHne YCTPOHCTBo in situ. KpoMe Toro, B HEKOTOPBIX
BapuaHTaX M3TOTOBJICHHS MOPUCTHIA KapKac MMEET HOKPHITHE W3 OMOJIOTHYECKUX WM HEOMOJOTMYECKUX arcH-
TOB JUTSI CTUMYJISIIIMA WHKOPIIOPHPOBAHUS TKAaHHU W aHTHOTeHe3a, HanpuMmep (akTtopoB pocta. [lokpeiTre Ha yCT-
POHCTBO MOKET HAHOCHUTHCS ITyTEM OKYHAHUS B TIOJMMEPHYIO JIEKAPCTBEHHYIO KOMIIO3HUIINIO MIIN C MCIIONI30Ba-
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HUEM JIPYTHX WU3BECTHBIX TEXHOJIOTHI HAHECCHHs MOKPBITUA Ha YCTPOWCTBO. B umcio mpumMepoB Omomormye-
CKUX FJIM HEOMOJOTHYCCKUX areHTOB JJIsl CTUMYJISIIMA HHKOPIIOPUPOBAHKS TKAHU U aHTHOTCHE3a, B YaCTHOCTH,
BxomaT: VEGF (BackymsipHbIH 3HIOTeTHaIbHBIN (akTop pocta), PDGF (TpombGoruTapHsiii dakTop pocrta),
FGF-1 (dakxrop pocra ¢pubpobdmacto), NRP-1 (meiiponunmn-1), Ang-1, Ang-2 (aHTHOTIOATHH-1,2), SHIOTIHH,
MCP-1, av(33, av(35, CD-31, VE-kaarepus, SIpuH, aKTUBATOPHI MJIa3MUHOTeHa, aHrnoreHuH, Del-1, aFGF
(xucnerit haktop pocta pudpobdiacron), VFGF (ocHOBHOI (hakTop pocta Pubpodiactor), pomumcratiud, G-CSF
(TpanynonuTapHbIii KoJoHUeCTUMYIupytonuii ¢akrop), HGF (rematonmrapusiit ¢pakrop pocta), IL-8 (uHTEp-
NeHKUH-8), JeNTHH, MUAKWH, TUaneHTapHeiii ¢pakrop pocra, PD-ECGF (TpoMOommTapHbIii SHAOTEIHATLHBINA
(akrop pocra), PTN (tutetiorponus), nporpanyius, npoaudepur, TGF-o u TNF-a.

B HEKOTOPHIX BapHaHTaX M3TOTOBIICHHS HAPYKHOH MOBEPXHOCTH MOPHUCTOTO KapKaca MpHAaHa IMIepoXoBa-
TOCTh JUIS CTHMYJISIIUM TPOHUKHOBCHHS TKaHH. B HEKOTOPHIX BapHaHTaX HM3TOTOBJICHHUS MOPHUCTHIA KapKac
BKITIOYACT B CeOs pa3InYHBIC MPErnapaT-3IIHPYIONIUe MOJTUMEPHBIC MMOKPBITHSI. B Ipyrux BapuaHTaX U3rOTOB-
JICHUsI TIOPUCTHIN KapKac MOXET UMETh MOKPHITHE U3 OHOJETpaTupyeMoro ¥ HeOMoIerpaIupyeMoro mojuMepa,
HE COJEpIKaIIero JCKApCTBCHHOTO BelecTBa. Kapkac MOXKET UMETh MOJIMMEPHOE MOKPHITAE YACTHYHO HIIH ITOJI-
HOCTBIO. Pernpe3eHTaTHBHBIC MTOTUMEPHI, KOTOPBIE MOTYT OBITh MCIIOJIE30BAHbI JJIs MTOKPHITHS /WK BBIICICHUS
JICKApCTBEHHOTO BEIECTBA, BKJIIOYAIOT, HO HE OTPAHWYMBAACH MEPEUHCICHHBIM: METaKpWJIATHBIC IOJHMEPEI,
MOJFATIVIEHUMUH M CyJIh(aT AEKCTpaHa, COMOJIMMEDP IIONMBHHWICHIOKCAHA ¥ MOJMATHICHUMHHA (II0-
T (BUHIIICHIIOKCAH )9KOTIOTUMEPIIOIMATHIICHUMIH), (HOCHOPUITXOJIHMH, TOIMAITUIMETAKPHIIAT, TTOJMypEeTaH, Mo-
T3 THICHTIINKOJb, COTIONMMEP MOJIOYHOW W TIUKOJEBOH KHCIIOT, THIPOKCHAIATUT, IOJMMOJOYHAS KHCIOTA,
MOJIATHAPOKCHBAJIEPAT M €r0 COMOJIMMEPHI, TOIUTHAPOKCHOYTHPAT U €r0 CONOIMMEPHI, MOJHKAPOIAKTOH, MO-
JIMINOKCAHOH, TTOTMAHTHAPHUIBI, TOTHIHAHOKPIIIATEI, IIOTHAMHIHOKHCIIOTEI, ITOTHOPTOA(PHUPEI, TOTHIHUPEI, KO-
JIareH, JKEJIaTHH, IIeJUTFOJIO3HbIC TIOIMMEPEI, XUTO3aHbl, aJJbTUHATHI WK WX COYETaHMs. B 4mcio apyrux mpume-
POB MaTepUAJIOB, KOTOPBIE MOTYT OBITh MCIIOJIE30BAaHBI B KAUECTBE IMOKPHITHS JUI KapKaca, B YaCTHOCTH, BXO-
JIIT: KoJiareH, (UOPOHEKTHH, IKCTPALCIUTIOISIPHBIC MaTPUYHBIC IPOTCHHBI, BUHKYJIMH, arap, a Tak:Ke araposa.
Crnenyer HOHUMATE, YTO MOT'YT OBITh UCIIOJIF30BaHBI PA3IHYHBIC CMECH ITOTUMEPOB.

C y4eToM BBIACICHHUS JICKAPCTBCHHBIX BEIIECTB B HEKOTOPHIX MILTIOCTPATHBHBIX BapHAHTAX U3TOTOBIICHHUS
MOPUCTBIA KapKac COJICPKUT aHTHOMOTHUYECKOE MOKPHITUE sl MUHUMH3AIWK WHQHUIUpOoBaHMA. PempeseHrta-
TUBHBIC aHTHOMOTHKM BKIIIOYAIOT, HO HE OTPAHWYMBASCH TEPEUYNCICHHBIM: aMIUIWIINH, TETPAIMKINH, Ha-
(IIDIAH, OKCAIlMIIINH, KIOKCAIMIUINH, AUKIOKCAIIMIIINH, (IYKIOKCAIWIUINH, BAHKOMUIIMH, KAHAMHIINH, TeH-
TaMHUIWH, CTPENTOMHUINH, KIWHAAMUINH, TPUMETONPHUM-CYIbhaMeTa30, JTUHE30IH, TeHKOIUIaHWH, PUTPO-
MUIIHH, TUIPO(IOKCANH, pr(aMITNH, TEHUIWUTHH, aMOKCHIIMIIINH, CYIb(QOHAMH/IB, HATUAUNKCOBYIO KHCIOTY,
HopdmokcanuH, nupodIoKcayt, opIoKcauH, crapiokcanyH, JoMedIoKcanuH, hiaepokcanyH, nedaokca-
IMH, aMudIOKcaIyH, S-GTopypanui, XJIopaM(pEeHUKON, MOJUMUKCHH, MHUTOMHUIIMH, XJIOPOXHWH, HOBOOHWOIIWH,
HUTPOUMUIA30JI. B IpyroM BapuaHTe M3TOTOBJICHUS MMOPUCTHIA KapKac COACPIKUT OaKTCPHUIMIHBIC areHTHI. Pe-
MPE3CHTATHBHBIC OAKTCPUIUIHBIC ATCHTHI BKIIIOYAIOT, HO HE OTPAaHMYUBASCH IEPCUHCICHHBIM: OCH3aIKOHUS
XJIOPUJI, XJIOPTCKCUIUHA TITFOKOHAT, COPOMHOBYIO KHCJIOTY U €€ COJIH, THMEPOcall, XJIOpOYyTaHOI, ()eHETHIOBBIH
CIIHPT, a TAKXKE IM-THIPOKCHOEH30aT.

B HEKOTOPBIX IPYTUX BapHaHTaX M3TOTOBJICHUS JCTAIHM YCTPONCTBA JJS TPAHCIUIAHTALWHU KICTOK UMCIOT
TTOKPBITHE C yIaCTHEM aHTHU(PUOPO3HBIX MPEmapaToB Il HHIMOUPOBaHHUS 00pa30oBaHMsI Karcysl U3 GuOpo3HOi
TKaHU. Penpe3eHTaTnBHBIE aHTH(UOPO3HBIE areHTHI BKIIOYAIOT, HO HE OTPaHUYUBASICH IEPEUUCICHHBIM: TTaKIIH-
TaKCell, eBEPOITUMYC, TAKPOIMMYC, PallaMHUIIH, XaJ0(yruHOH THAPOOPOMII, KOMOpETacTaTHH, a TAKKe UX aHa-
JIOTH ¥ TIPOM3BOJIHbIE (Takue Kak komOperacTatnH 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
koMOperactatnHa A-4 ¢ocdar (OxcumkeH), AoNETaKCeN, BUHOIACTHH, BUHKPUCTHH, BUHKPHCTHHA CYJb(ar,
BUH/ICCHH, BUHOPEIONH, KaMIITOTCLINH, TONOTEKaH, HPUHOTEKAH, STOMO3M I, TCHUIIO3UI, aHTPAMHUIINH, MUTOK-
CaHTPOH, MECHOTAPWUJI, HOTATAMHUIUH, aKIAIUHOMHUIIMH A, OJMBOMHUIIMH A, XpOMOMHIUH A3, TUIMKAMUIMH, M-
TOTPEKCaT, 3ATPEKCAT, TPUMETPEKCAT, PANTUTPEKCU, TUPUTPEKCUM, TCHONTECPHH, TOMY/CKC, NTCPONTEPHH, a
TaKXKe WX MPOM3BOJTHBIC M aHAJIOTH. B HEKOTOPBIX BapHaHTaX M3TOTOBJICHUS YCTPOWCTBO JUIs TPAHCIDIAHTAIMH
KJICTOK MOKET TaKXKe BKJIIOYATh B ce0s MOJMMETHIMETAKPUIIAT MIM KOCTHBIA IEMEHT, TUOO APYTHE THITBI I[Ha-
HOAKPHWJIATOB.

B HexoTOpBIX BapuaHTaX M3TOTOBJICHUS MOPUCTHIN KapKac BBINOJNHEH M3 MaTepHUalia, MO3BOJISIONICTO BHU-
3yaJu3upoBaTh UMIUIAHTUPOBAHHOE YCTPOKCTBO C HCIIOJIb30BaHHMEM, Harpumep, TexHomoruit MPT, dyHkimo-
HanmpHOTO MPT, KT-ckanupoBanus, peHTreHOTpaduH, yIbTPa3ByKOBOTO HcclenaoBanus, [19T-ckanupoBanus u
T.1. B omHOM TakoM BapuaHTE M3TOTOBJICHHUS IMOPUCTHIN KapKac COACPIKUT MOIMMEPHYIO CeTKY (Hampumep, mo-
JUTNPONIIICHOBYIO, monuTeTpadropatinenoByio (IITDI), momnypeTaHOBYIO, TOTUIPUPHBIE CETKH, CETKH W3
IIenKa M T.1.), KOTOpble MIMMYHOJIOTHYECKA COBMECTHUMBI M MO3BOJIIIOT BH3yaJIM3HPOBATH HOBOOOPA30BaHHYIO
COCYIUCTYIO TKaHb. B IpyroM BapHaHTE M3TOTOBJICHUS MIOPUCTHIN KapKac CONCPIKUT KOMOMHAIIUIO MaTCPHAIIOB.
B oHOM TakoM BapHaHTE W3TOTOBJICHUS MOPHUCTBIA KapKAC COJACPIKUT CIUICTCHHBIC MOJUIPOIHICHOBBIC U IIICTI-
KOBBIC HHTH.

Pasmep mop marepmana kapkaca momoOpaH Tak, YTOOBI CIIOCOOCTBOBATh MHKOPIIOPHPOBAHUIO M BACKYIIU-
pHU3ayu B KaMepe MOPUCTOTO Kapkaca. B HEKOTOPBIX APYTUX BapHaHTaX M3TOTOBJICHUS pa3Mep MOp MOKET Jie-
JKaTh B JMana3oHe oT okojio 50 1o 5 MMm. B oiHOM mpumepe BapuaHTa M3TOTOBJICHHUS MOPUCTHIN KapKac coaep-
JKUT TUIETEHYIO TOJIHUIIPONIICHOBYIO CETKY, THAMETp Iop KoTopoi coctasiseT 0,53 mm.
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B HEKOTOPBIX BapHaHTaX M3TOTOBIICHUS pa3Mep MOp MoJ00paH Tak, YTOOBI HE TOMYyCTUTh MPOHUKHOBCHHS
UMMYHHBIX KJICTOK HJIM UMMYHHBIX ar¢éHTOB B UMIUIAHTHPOBAHHOE YCTPOWCTBO. B HEKOTOPHIX APYTHX BapHaH-
TaX W3TOTOBIICHHS pa3Mep IMOp He 00s3aTeNbHO JOJDKCH OBITh BBIIOJHEH TaK, YTOOBI MCKIIOYHUTH MHQHUILTpa-
IIUI0 UMMYHHBIX KJIETOK FJIM MMMYHHBIX ar€HTOB B yCTPOMCTBO. DTO MPOUCXOTUT B T€X CIIydasx, Kornaa, Ha-
pUMEp, YCTPOICTBO MCTIONB3YETCS VIS TPAHCIUIAHTANH KOMOMHAIINHY KJIETOK, B TOM YHCIIE MMMYHO3AIITHBIX
KIETOK (Hampumep, KieTok CepToiu, Me3eHXMMAaJIbHBIX CTBOJIOBBIX KJIETOK H T.J.), CIIOCOOHBIX OOECIEUNTH
MMMYHHYIO 3aIIUTy KOTPAaHCIUIAHTHPOBAHHBIM KJIETKaM. DTO Takke IMPOUCXOIUT B TEX CIydasx, KOTJa, HAIllPH-
Mep, YCTPOHCTBO UCTIONB3YETCS IS TPAHCIUIAHTAIMN CHHTEHHBIX KJICTOK MM KJIETOK, MTOJTyYeHHBIX OT MAaIlieH-
Ta, KOTOPOMY MIPOU3BOIUTCS TPAHCIUIAHTAIUS.

Brutagpim wim cucteMa BKIIAJBINICH YCTPOWCTBA IS TPAHCIUIAHTAIMU KJIETOK BBITIOJTHEHBI C BO3MOXKHO-
CTBIO BCTPaWBaHUs B KaMepy B IMOPUCTOM KapKace. BKIaJbI WM CHCTeMa BKIIAABIIICH MOXKET CONEpKaTh He-
MOPUCTBIH Matepuan (Hampumep, nonuterpadTopatwieH (IITDD), monumponmieH W T.A.), UHTHOMPYIOIIUH
BpacTaHue OMOJIOTUYCCKOW TKAHHW BO BKJIAJBINI WIIM CHCTEMY BKJIAIBINICH. BKIQJBINI WK CHCTEMa BKIIAIBIIICH
MOT'YT NPEACTAaBIATH COOOH MONIYIO WM LEIbHYI0 KOHCTPYKIHIO. OTHAKO €CIIM MCIOJIB3YETCs ITOJIBIH BKIIAIbIII,
CIIeIyeT IPUHATH MEPHI AJIS IPEAOTBPAIICHUS HHOMIBTPALNHI KOJUIareHa HiTH JIF000T0 IPYTroro OMOJIOTHIECKOTo
MaTepHuaja B IOJIOCTh BKJIAJbINIA, KOT/Ia YCTPOMCTBO MMIUTAHTHPOBAHO B TKaHb OpraHu3Ma xo3suHa. Cucrema
BKJIQJIBIIIEH OyaeT moapoOHee pacCMOTpeHa HIDKE.

B HEKOTOPHIX BapHaHTaX M3TOTOBICHHUS MPOKCUMAIHHBIN KOHEI BKJIAABIINA WM CHCTEMbI BKJIAIBIIICH CO-
eWHEHBI C yIJIOTHHUTENEeM. B momoOHOM BapumaHTE M3TOTOBJICHHS YIUIOTHHTENb BBIITOJHEH C BO3MOXKHOCTBIO
3aKpPBITHS TPOKCHMAIBHOTO KOHIIA KaMepHhl, KOT/Ia BKIIAABIII WM CHCTEMa BKIIAJBIIICH MMOTHOCTHIO BBEICHHI B
KaMepy TOPHCTOr0 KapKaca. Y IUIOTHHUTEIb BEITIONHEH C BO3MOXXHOCTBIO YACPKUBAHUS BKJIAIBINIA FITH CHCTEMBI
BKJIQIBIIICH HA CBOEM MECTE BHYTPH IMOPUCTOTO Kapkaca. B ApyroM BapmaHTe M3TOTOBJICHUS YILUIOTHUTEIb OT-
JICIICH OT BKJIAJBIINIA MJIM CHCTEMBI BKIIAJBINICH. B erie oqHOM BapuaHTe M3TOTOBIICHUS YIUIOTHUTENb COCIUHCH
C MOPHUCTHIM KapkacoM. KpoMe Toro, B HEKOTOPBIX PUMEpax BAPHAHTOB U3TOTOBJICHUS MPOKCUMAIBLHBIN KOHEI
KaMepbl 3aKPBIT C UCIOJIB30BAHUCM XUPYPTHUCCKUX HHUTEH W/WIM COCYAUCTHIX KJIHMIICOB 0€3 MPUMCHEHUS OT-
JIENBHOTO YIIIOTHUTEIIS.

Bynyan mMmmaHTHpOBaHHBEIM B OPTaHU3M XO3SHHA, TIOPHUCTHIA KapKac yCTpOicTBa CIIOCOOCTBYET BpacTa-
HHUIO COCYIMCTOM MIIM COCTUHHUTEIBHON TKaHW, TaK YTO BKJIQABIII WM CHCTEMa BKJIABIIICH, PACIIONOKEHHBIC B
KapKace, CTaHOBSITCS MHKAIICYJIMPOBAaHHBIMH B BaCKYyJISIPU30BAaHHYIO TKaHEBYIO MaTpuiy. Korma BKIIambII MIIH
cUCTeMa BKIIQJBIIICH M3BIEKAIOTCS M3 MOPHCTOTO KapKaca, B YCTPOHUCTBE 00pa3yeTcs HEOBACKYJLIPH30BAHHAS
KaMepa, KOTOPYIO Jajiee MOKHO MCIIOIb30BaTh U yAEPKUBAHHS KJICTOYHOTO MaTepIiia B OpraHU3Me X0351HA.

Pasmepsl mopucToro kapkaca, a Takxke BKJIAIbIIIa WA CUCTEMBI BKJIAJBINICH TOZOOpPAHBI TakK, YTOOBI
00ecIeyuTh ONTHMAIFHOE OTHOIICHHE IIOMIAAN IOBEPXHOCTH K 00BEMY JUISl COAEPKaHUs KIETOK in Vivo U JUIs
00eCTeUeHHs UTUTEIBHOTO BEDKUBAHUS KJICTOK B HEOBACKYIISIPU30BAHHOW Kamepe. AHAOTHYHBIM 00pa3oM Ko-
JMYECTBO KaMep B YCTPOICTBE JUIsl TPAaHCIUIAHTAIIMK ONPEACISIIOT Ha OCHOBE 00beMa M/MIIH KOJIMUECTBA KIIETOK,
KOTOPBIC TOJDKHBI OBITH TPAaHCIUIAHTHPOBAHBI. B HEKOTOPHIX BapUaHTaX M3TOTOBJICHUS OOIIUI 00bEM yCTPOICT-
Ba JUIA TPAHCIUIAHTAIIMH KJIETOK PETYIMPYETCS MYTEM YBEIUYCHHUS WIA YMCHBIICHHS YWCIA KaMep MpPU IMOJ-
JIEpKKE ONTHUMAJIHFHOTO OTHOIICHHS IUIOMIAAN ITOBEPXHOCTH K 00BEMY KaXKJIOW OTHENbHOW KaMmepsl. B npyrmx
BapHaHTaX M3TOTOBJICHUS JJI U3MEHEHHS OOIIero o0beMa peryiIupyercs InHa kamep. 1lo anbrepHaTHBHOMY
BapHaHTY B Pa3IMYHBIX BapHaHTaX M3TOTOBICHUS YCTPOWCTBO JJIS TPAHCIUIAHTAIIMH KIETOK COAEPKUT (PHUKCH-
POBaHHOE KOJMYECTBO KaMep, OJHAKO HH(PY3HS KIETOK MPOBOJHUTCS TOIBKO B BEIOMpAaEMOe YHCIIO KaMep B 3aBU-
CUMOCTH OT 0011ero Tpedyemoro oobeMa ycTpoicTBa. B qpyrux BapuaHTaxX M3TOTOBJICHUS ISl U3MEHEHUS 00-
IIero TpedyeMoro oobeMa peryJimpyercs Kak JJIHHa Kamep, Tak U 9UCIIo Kamep.

OnucaHHOE YCTPONCTBO JJIs TPAHCILIAHTAIIUH KIIETOK MOXKET MMILIAHTUPOBATHCS JTHOO MOJKOKHO, THOO
UHTPANCPUTOHCATIBHO B OPTraHU3M XO35UHA, B TOM YHCJIC B CAIHUK, WK HA JPYTrOM TOAXOJIIEM ydacTke. [1o
ANBTCPHATHBHOMY BapHAHTY OMUCAHHOE YCTPOWCTBO JIJISl TPAHCIUIAHTAI[MH KJIETOK MOXET MMIUTAHTUPOBATHCS
YACTUYHO WHTPAICPUTOHEATBHO B OPTaHW3M XO35MHA, B TOM YHCJIC B CaJbHHK, WJIH Ha JAPYTOM MOIXOMASIICM
YYacTKe, U MPOJIOJDKATHCS B MOJKOKHOU cpeie. B 0HOM BapHaHTe M3TOTOBIICHUS KIECTKH MOTYT 3arpyKaThCs
Ha y4acTOK yCTPOMCTBa, MPOJOJDKAIOIIMICS B MOJKOXKHOM cpefie, B TO BpeMs KaKk OCTaJIbHAsl 4acTh yCTPONCTBA
npeOBIBacT B MHTPAIEPUTOHEATBHON cpene. B apyroM BapmaHTe W3TOTOBICHHS yCTPOICTBO LI TpaHCIUIAHTA-
IIUH KJIETOK MOXET MMIIAHTHPOBATHCA B TOJIOBHOIM MO3T, 00JIaCTh CIIMHHOTO MO3Ta WM JIF000# apyroii opraH
M0 HEOOXOIUMOCTH I TIONyYeHUs] TepaneBTUIEeCKoro 3¢ ¢dekra OT TPaHCIUIAHTHPOBAHHBIX KIIETOK. B 00ib-
IIMHCTBE CIIy9aeB OPTaHM3MOM XO3SMHA SBJSIETCS YEIOBEUECKUH OpraHW3M, HO MOXKET OBITh Takke MHOE MIIe-
KOTIMTAIOIIee WM HEMJIEKOMHUTAIoImee cymecTBo. [Ipomenypa TpaHCIIAHTAIlMHM KJIETOK TPEACTAaBISIET COOOM
JIBYX3TAITHBIN MPOIIECC, COACPIKAIIMIA ATall IMIUTAHTAIIMY YCTPONCTBA, 32 KOTOPBIM CIIEAYET 3Tan UHPY3UU Kiie-
TOK (TpaHCIUTAHTAIIMU KJICTOK). DTal HHPY3UH KICTOK PEeau3yeTcs MOCIe HHKYOAIIMOHHOTO TIEPHO/Ia in Vivo, B
TEYEHHUE KOTOPOTO MPOUCXOTUT WH(DHUIBTpAIHS BACKYIIPU30BAHHON KOJIATCHOBOW MATPHIBI B MMILIAHTUPO-
BaHHOC YCTPOWCTBO. B OIHOM BapHaHTe M3TOTOBIICHHS WHKYOAIIMOHHBIN MEPHOJ] COCTABISICT MPUMEPHO TPH-
JIIATh JTHEH, Y4TO SBJIACTCS JOCTATOYHBIM BPEMEHEM JUIs aHTHOTCHE3a U WHMUIBTPAIMH KOJUTAreHa B TOPUCTHIN
Kapkac. IHKyOallMOHHBIN NEPHO MOXKET OBITh MPOJUICH MM YKOPOYEH B 3aBUCUMOCTH OT TpeOyeMoil HiIH xe-
JIAeMOi CTENIeHN HEeOBaCKYIIIpU3allii WM 00pa3oBaHMs TKaHH (KoJUTareHa u Kietok). Hamprumep, Backymspusa-
UL YCTPOMCTB [T TPAHCIUIAHTAIIMN MOKET IPOXOJUTE C Pa3IMYHON CKOPOCTBHIO B 3aBICHMOCTH OT MaTepuaiia
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YCTPOMCTBA, Pa3MEPOB TN MMEIOIIMXCS TTOKPBITHIA, TAKAX KaK aHTHOMOTHYCCKHE MOKPHITUSA, (PAaKTOPOB POCTA H
T.1. Backynspuzanust ycTpoicTB sl TPAHCIUIAHTALIMU MOKET TaKkKe MPOXOAUTh € Pa3IMYHON CKOPOCTBIO B pa3-
JIUYHBIX OPTaHU3MaX XO35SWHA WU B PAa3IMYHBIX TKAHAX OJHOTO OpTraHu3Ma Xo3suHa. OnpeneneHrue COOTBETCT-
BYIOIIETO WHKYOAIIMOHHOTO TIEPHOa BXOIUT B KOMIIETCHIIUIO CTICIIMAIUCTa B NaHHOW obOnactm TexHuku. Ha-
TIpUMeEp, Tepe.T TOCTABKOW KIETOK MOTYT OBITh IPOBEJCHBI BU3yaTU3UPYIOIINE HCCISIOBaHMUS, YTOOBI YOS IUTh-
cs, UTO B MPOIlecCce MHKYOAIIMOHHOTO TIEpHO0/ia BOKPYT CTEHOK MOPUCTOTO KapKaca W BHYTPH HUX MPOH3OILIO
JIOCTATOYHOE OTJIOKEHUE COCYIUCTON W/WIIM COSAMHUTEIHHOW TKaHM. J{JIsl BBITIOJIHEHUS dTana HHQY3UN KIETOK
MyTeM XUPYPTUIECKOr0 Hajpe3a 00ecTieunBaeTCs JOCTYI K YIaCTKy WMIUTAHTAIIUH, TIOCTIE Yero BKIABINT FIIH
CUCTEeMa BKJIAJBIINICH M3BICKAIOTCS M3 TIOPHUCTOrO Kapkaca JUis o0pa3oBaHMs B KapKace KapMaHa, BBICTIAHHOTO
KOJUJITATeHOM M KPOBEHOCHBIMHU cocyaaMu. Jlanee KJIETOUHBIN MaTepuall AOCTaBJsIeTCS B BACKYJSPU30BaHHBIN
KapMaH, I[I0CJie Yero MOPUCThIM KapKac MOBTOPHO YIUIOTHsETCS. B nmpyroMm BapuaHTe M3rOTOBJIEHHS MpoLEaypa
TPaHCIUIAHTALIMU KJIETOK TPEACTABISIET COOOH OTHOATAIHBINA MPOIIECC, IPH KOTOPOM pa3MEIICHHE YCTPOUCTBA U
MMIUIaHTALUs KIETOK MPOUCXOAT B OJHO U TO K€ BpeMsi. B 9ToM cilydae KileTKH MOTYT pa3MellaTbesi B MaTpu-
e TaK, YTOOBI HE MPOMCXOIIIIA UX YTEUKa Yepe3 MOPhl YCTPOUCTBA MO0, TI0 ANbTCPHATHBHOMY BapHaHTY, YCT-
POMCTBO MOKET UMETh MOKPHITUE U3 JIETPATUPYEMOTO IMOJTUMEPa, YTOOBI IPEIOTBPATUTH YTEUKY KIETOK U3 YCT-
pOICTBa B TIPOIIECCE PAa3BUTHSI KOJUTAreHa M aHTHOTeHe3a.

B HEKOTOpBIX BapuaHTaxX W3TOTOBJICHUSI IO 3arpy3KH B KaMepy JIF0OOTO U3 YCTPOMCTB AJIs TpaHCIIaHTa-
IIUH, TIPEICTABICHHBIX B HACTOSIIIIEM ONMCAHUH, TPAHCILIAHTHPYEMBIE KIETKH MOTYT ObITh OOBEAMHEHBI ¢ OMO-
COBMECTHMBIM BS3KHM PAcTBOPOM HIIM OHOJETPAAMPYEMBIM ITOJIMMEPHBIM MaTepHalioM. buomerpaaupyembliid
MOJIUMEDP OOECTICUUT 3aIUTY KJIETOK, MOKa HEe MPOW30HICT MOTHAS BaCKYJApU3alUs YCTPOHCTBA B OpraHU3MeE
x03siuHa. J[aHHbIe MaTepuabl MOTYT OMELIAThCsl B KaMepy A0 WM MOocie pa3MelIeHns YCTPOHUCTBA B OPraHu3-
Me XO035UHa, HO JI0 TOTO KaK B YCTPOHCTBE CHOPMHUPOBAIUCH KOJUTATCHOBAS MATPHIIA U COCYTUCTHIC CTPYKTYPHI.
KrneTku, 00beTUHEHHBIE ¢ OMOCOBMECTHMEIM BSI3KMM PAacTBOPOM WIIM OHMOJETPaTUPyEMBIM MOJUMEPHBIM MaTe-
puaioM, ocoOCHHO IIeNIeCOO0pa3HBI B YCTPOWCTBAX, BHITIOJIHECHHBIX C BO3MOXHOCTBIO 3arpy3KH KJIETKaMH JI0
UMILIAHTAIIUN YCTPONCTBA B OPraHU3M XO35MHA. Perpe3eHTaTHBHBIC TIOMMEPEI, KOTOPHIE MOTYT OBITh UCIIOJNb-
30BaHbI B KA4eCTBE OMOAECTPAIUPYEMBbIX MaTEPHAIOB COBMECTHO C KJIETKaMH, BKIIOYAIOT, HO HE OTPaHUIUBAsACH
TIEPEUNCIICHHBIM: TIONIMATUICHAMHIH U Cylb(aT IEKCTpaHa, COMOJMMED IMOJTMBUHIJICHIOKCAHA W TTOJIMATHIICH-
UMHUHA, (HOCHOPUIXOJIHH, TTOTHATHIICHTIUKOIb, COTIOTUMED MOJIOYHON W TIMKOJIEBON KHUCIOT, TIOJUMOJIOYHAS
KHCIIOTa, TIOJTUTUIPOKCUBAJIEPAT U €T0 COIMOJIMMEPHI, TOJUTUIPOKCHOYTHPAT U €r0 COMOJMMEPHI, TIOJTUINOKCa-
HOH, TIOJTUAHTUIAPUIBI, TTOTUAMHUHOKHCIIOTHI, TTOIHOPTOI(PHPHI, TOTUIPHUPHI, KOJUIATEH, JKEeTIaTHH, IeJITI0I03HbIE
TIOJIMMEPBI, XUTO3aHbI, ANIUHATHI, (UOPOHEKTHH, KCTPAIEIUTIONSIPHBIE MaTPHYHBIC TPOTEHHBI, BUHKYIIHH,
arap, araposa, THaJlypOHOBYIO KHCIIOTY, MAaTPUTelb, a TAKKE UX COUCTAHHUS.

Crnemyetr OTMETHUTD, YTO KICTKH MOTYT Pa3MeIaThCs B YCTPOUCTBE; OJHAKO KJICTKU TAKKE MOTYT OBITh WH-
KarncynupoBansl. Crefyroniee onucaHue NpeCTaBIeHO B KayecTBe MpUMepa, HO He B OTPaHUYUTEILHOM CMBIC-
ne. B ynciio npuMepoB MOTUMEPHBIX CUCTEM ISl HHKATICYJISIUU KJIETOK BXOAST MHKAMCYJISALUS B aIbrMTHATHYIO
000II0YKY, TOUCAXAPUIHBIC THAPOTEIN, XUTO3aH, AIbIMHAT KAIBIU WIKA Oapus, CIIONCTas MaTPHIA aTbrUHATA
U TOJMIIN3UHA, (POTOMOIMMEPU3YEMBIA TIOMMEP MOMUATHIICHIIIHKONS ISl WHKATICYJISIUN OTJCIBHBIX KICTOK
WM KJIETOYHBIX KJIACTEPOB, MOJIMKPUIIATHI, B TOM YUCIIE TUAPOKCUITHIMETAKPIIIAT, METHIIMETAKPHIIAT, CHIIUKO-
HOBBIC KaIlCyJIbl, CHIIMKOHOBBIE HAHOKAIICYJIBI, & TaKKe MOJUMEMOpaHbI (COMOIMMEp BUHIIIXJIOPHIA C aKpUIIO-
HUTPHIIOM).

Ha ¢wur. 1A-1E nmokasaHbl pa3IudHbIe IPUMEPHI BAPUAHTOB M3TOTOBJICHUS YCTPOHCTBA 1 Il TpaHCIUIaH-
Talu KIETOK. YCTPOWCTBO 1 CONMEPKUT MOJUMEPHYIO CeTKY (HampuMmep, MOJUIPONIIICHOBYIO ceTKy, [ITDD-
CETKY WJIH JII000H APYTOil MPUTOAHBIA MaTeprai), 00pa3yIoIIyio IIOPUCTYIO KaMepy 2 ISl COICPIKAHUS KICTOK B
opraHu3Me Xo3siiHa. B HeKOTOpBIX BapHaHTaX M3rOTOBIIEHUS YCTPOMcTBO 1 MoxkeT conepxkats 1,2, 3,4, 5,6, 7,
8,9, 10, 11, 12 wm Gonee mopucThix kamep 2. JIOCTYITHOCTh MHOXKECTBA KaMep TO3BOJISIET UCIOJIE30BaTh JTH000¢
YHUCIIO WJIM COYCTaHUE KaMep B 3aBUCHMOCTH OT TPeOyeMOoro o0bemMa KIETOYHOTO MaTepralia, ONpeIesieHUue KO-
TOPOTO HAXOMUTCS B KOMITETCHIIMH CIICIIHAIUCTA B JAHHOW OOJIACTH TCXHUKH.

Kak nokazaHo Ha ¢ur. 1A, ycrpoiictBo 1 colepXUT NMPOKCUMAIBHBIN KOHEI 3, IUCTaJbHBIA KOHEI 4, a
Tak)Ke BKJIAJIBINI 5, TOMEIEHHBIA B TIOPUCTYIO KaMepy 2. B 0HOM BapraHTe U3rOTOBJICHHS TOPUCTas Kamepa 2
nMeeT TpyOUdaTyro (GpopMy, MPU STOM BKIAABIIT 5 BHIIIOIHEH B BHIC MIJIUHAPA U MPOTOJDKAETCS BIIOJb MTOJIOCTH
TOPUCTON KaMepsl 2. B mpyroMm nmpumepe BapraHTa U3rOTOBJICHUS TIOPUCTas KaMepa 2 COAEPIKUT OTBEPCTHE Ha
MPOKCHUMAaITLHOM KOHIIE 3. OTBEepCTHE Ha MPOKCUMAIBHOM KOHIIE 3 BBIMMOJIHEHO ¢ BO3MOXKHOCTBIO 0OeCTICUeHUS
BBEJICHUS BKJIQJBIIIA 5 U OTBOJIA €T0 Ha3aJ W3 MOPUCTOM KaMmepsl 2. B oHOM TakoMm mpuMepe BapwaHTa H3ro-
TOBJICHHS OTBEPCTHE HA TIPOKCHUMAaIHLHOM KOHIIE 3 MMEeT YIUIOTHEHHE C UCTIONh30BAHUEM XUPYPTHUECKUX HUTCH
W/WIIA COCYIUCTHIX 32)KUMOB B TIPOIIECCE MHKYOAalMU YCTPOMCTBAa W IMocie MH(Y3UU KIETOK B YCTPOHCTBO.
CpenHuii CrieruaiicT B JAaHHOH 00JIaCTH TEXHUKHU TOUMET, YTO JIJIsl YIUTOTHECHHUS OTBEPCTHSI Ha MTPOKCUMAIILHOM
KOHIIE 3 MOXET OBITh UCTIOJB30BaH JIFO00H IPYroil XUpYypruuecKuil YIUIOTHUTEILHBIA AIIEMEHT, HAIPUMEDP MHUK-
POCOCYANCTBIE KIUIICHI, 38KUMBI U T.1. B Apyrom BapuaHTe M3rOTOBIEHUs YCTPOHUCTBO 1 COAEPIKUT HEMOpHUC-
TBIN KJIammaH 6 Ha MPOKCHMAIBHOM KOHIIE 3, KaK Mmoka3aHo Ha ¢ur. 1B. B oqHOM TakoM npuMepe BapuaHTa U3ro-
TOBJICHUSI KJIamaH 6 BBITIONHEH M3 CHIIMKOHA. Kitarman 6 MOXeT OBITh YIUIOTHEH C MCIIOJIb30BAaHUEM XUPYpPrHYC-
CKHX HHTEH, 32)KUMOB HJIM JIIOOBIX APYTUX MPUTOAHBIX YIUIOTHUTEIHHBIX MEXaHU3MOB B IpoIlecce MHKYOauu
YCTpOMCTBa | TMOCiIe HHPY3UU KIETOK B YCTPOHCTBO. B 0HOM mpuMepe BapHaHTa M3TOTOBJICHUS AUCTAITLHBINA
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KoHell 4 ycTpolcTBa | COAEPXKHUT 3aKpYIJICHHYIO WM IUIOCKYIO HIXKHIOK MOBEPXHOCTh. B npyrom Bapuante
M3TOTOBIICHUS] YCTPOUCTBO 1 CONEPIKUT OTBEPCTHE HA AUCTAIBHOM KOHIIE 4, KOTOPOE MOXKET OBITh YIUIOTHEHO C
WCIIONIb30BaHUEM XHPYPTUYEeCKUX HUTEH, 32)KHMOB WM JIIOOOTO JPYroro XMPYpPrudecKoro YIUIOTHHUTEIHHOTO
3JIeMEeHTa B TpoIiecce WHKYOAIK YCTPOMCTBA U Mociie HHPY3UH KIETOK B YCTPOHCTBO. B emie oqHOM mpuMepe
BapHaHTa M3TOTOBIEHUS, Kak moka3aHo Ha ¢ur. 1C, nucTanbHBIA KOHEI 4 COAEPKUT HETOPHUCTHIN yJacTok 7,
MPEIOTBPAIIAIONINI BpaCTaHWE TKAaHM Ha JWCTAIFHOM KOHIIE YCTPOMCTBA M CHOCOOCTBYIOUIMH H3BIICYCHUIO
BKJIQJIBIINIA 5 U3 yCTPOMCTBA 10 MH(PY3UN KIETOK.

B HekoTOpBIX BapWaHTaxX M3TOTOBJIIEHUS, KaK TMOKa3aHo Ha ¢ur. 1D, mpokcuManbHBIN KOHEI BKIAIbIIIA 5
COEJMHEH C yNJIoTHUTENEeM §. B o1HOM TakoM BapuaHTE M3TOTOBIICHHS YIUIOTHUTENb § BBINOJHEH C BO3MOXKHO-
CTBIO 3aKPBITHSI OTBEPCTHSI Ha MPOKCUMAIBHOM KOHIIE 3, KOTJa BKJIAJbIII 5 BBEJEH B KaMepy 5. YIIOTHUTENb §
BBINOJIHEH C BO3MOXKHOCTBIO yJIEPKUBAHUS BKJIAJbIINIA 5 HA CBOEM MECTe BHYTPH NOPUCTON kamepsl. B apyrom
BapUaHTe M3TOTOBJICHHS BKIIABIII 5 JUIMHHEH MTOPUCTON KaMephl 2 U BBITOJHSET (DYHKIMH YIUIOTHUTENS KaK Ha
MPOKCUMATHHOM KOHIIE 3, TaK ¥ Ha JUCTAIBHOM KOHIIE 4, Kak moka3ano Ha ¢ur. 1E. KpoMku mopucroit kamepsl
2 BOKpPYT BKJIaJbIIIa 5 YIZIOTHEHBI C UCHONb30BAHUEM XUPYPTHYECKUX HUTEH W/MiM Xupyprudeckoro kies. ITo-
ClIe yIaJeHus BKIAAbIIa 5 10 HH(Y3UH KICTOK OTBEPCTH Ha MPOKCHMAIFHOM KOHIIE 3 M AUCTAIFHOM KOHIIE 4
MOTYT OBITh YIUIOTHEHBI C HCIIOJIB30BAHUEM XUPYPTHUECKUX HUTEH, COCYIMCTHIX 3aKHMOB HIIH JII0O0OTO IPYroro
MPUTOAHOTO YIUIOTHUTEIFHOTO MEXaHU3Ma, KakK SICHO CPEHEMY CICIHAINCTY B JaHHON 00JIACTH TEXHUKH.

B HEKOTOPHIX IpUMepax BapHaHTOB W3TOTOBICHHS YCTPOMCTBO | COAEPIKUT MHOMKECTBO MOPUCTHIX KaMep
2, KOTOpBIE JIaTepabHO COCAMHEHBI APYT C IpyroM. B ogHOM TakoMm BapHMaHTE M3TOTOBJICHHS MHOXKECTBO IO-
PHUCTHIX Kamep 2 00pa3oBaHO, HAIPUMEpP, C MMOMOIIBIO yIBTPA3BYKOBOIM CBapKH BEpXHEH M HIDKHEH IMOBEpXHO-
CTel OPHUCTOTO MaTepuaja BIOJb JIMHHUM, N0 CYIIECTBY, apajulelIbHOM IPOJONEHON ocn ycrpoiicTBa. Ha duwr.
1F noka3aHOo yCTpOMCTBO JUIs TpaHCIUIAHTAllUMU KIETOK, UMEIOIEe BOCEMb MOPHUCTHIX kamep 2. B kaxnoil kame-
pe 2 pa3MmelieH BKIAABII 5 Ha dTarie MHKyOanuu yctpoiictBa. Brkinagsimm 5 ynansrorces 13 kamep 2 10 HHQY3Un
KJIETOK B KaMepbl. B 0HOM BapuaHTe U3rOTOBIEHUS YCTPONCTBO 1 CONEPIKUT BOCEMb MOPUCTBIX KaMep U UMEET
o6myto amuay 50 MM npu mupuse 45 MM. Kaknast mopucrast kamepa 2 ©MeeT BHYTPEHHHH TUaMeTp, He mpe-
BBINIAIOMINN 2,5 MM, ¥ BMEIIaeT BKIAIBIII 5, JJIMHA KOTOPOTO COCTaBisieT nmpuMmepHo 40 MM, a nuametp - 2,5
MM. B omHOM TakoM BapwaHTE M3TOTOBJICHHUS BKJIAIBIII 5 BBHITOJHEH U3 HEMOPHUCTOTO OMOCOBMECTHMOTO MaTe-
pwita, HanpuMmep nonurerpadTopaTIieHa (I[ITDDI).

B mpumMepax BapHaHTOB M3TOTOBJICHUS YCTPOWCTBO VIS TPAHCIUIAHTAIIMH KJIIETOK B HACTOSIIEM PACKPBITHH
00pa30BaHO MONUTIIPOIIIICHOBBIMA CETKaMH, IPUTOAHBIMHU JUISI UCTIOJIB30BAHIS B MEIHUIIMHE, HATIPIMEP MPOIIH-
nenoBoi Bs3aHoi cetkn (PPKM), zakymnennoit y SURGICALMESH™, Bbpykdunn, Konnekrukyr, CLIA. B
WIITIOCTPATHBHBIX BApHAHTaX M3TOTOBIICHUS CETKH BBHITIOJHEHBI U3 MOHO(MIAMEHTHBIX HUTEH nuamerpom ot 0,1
1o 0,3 MM, IpH 3TOM pa3Mepsl Top ceTku cocTaBisAroT oT 0,3 mo 1 MM, ot 0,4 mo 0,85 MM, a Takxe ot 0,5 mo 0,6
mM. Ha ¢ur. 2A-2D nokazaHsl pa3nu4yHbIe IPUMEPBI KOHPUTYPAIM CETOK, KOTOPBIE MOTYT OBITh HCIIOJIB30Ba-
HBI 711 00pa30BaHUs YCTPONCTB JUIsl TpaHCIUIaHTalMK KieTok. Ha ¢ur. 2A nokasaHa noinunponuieHoBas ceTKa
(PPKM601) ¢ pazmepom mop 0,5 MM 1 TonmmuHoi MoHo¢miamenTHoi HutH 0,3 MM; Ha ¢ur. 2B nmokasana no-
munpornmineHoBas cetka (PPKM602) ¢ pazmepom nop 0,53 MM u TonmmuHo#i MoHOmiIamMeHTHOH HUTH 0,18 MM;
Ha ¢ur. 2C nokazana nonunponuieHosas cetka (PPKM404) ¢ pasmepom nop 0,53 MM ¥ TomuHOM MoHO(MIIA-
MeHnTHOW HUTH 0,13 MM; a Ha ¢ur. 2D mokaszana nomunponuieHoBas cetka (PPKM604) ¢ pasmepom nop 0,85
MM U TOJIIUHOW MOHO(HIaMEHTHOW HUTH 0,2 MM.

Ha ¢wur. 3A mokaszan npyroi mpuMep BapraHTa W3TOTOBJICHHsI yCTpoiicTBa 10 uis TpaHCTUIAaHTAIIUHN KJTe-
Tok. Ha ¢ur. 3B mokazanbl KOMIOHEHTH! ycTpoiicTBa 10 s TpaHCIIAHTAMA KIIETOK. YcTpoicTBo 10 comep-
JKUT TTOPUCTBIA Kapkac 12, mepBUYHBIA YIUIOTHUTENb 14, IO MEHBIIEH Mepe OHY CHCTEMY BKJIAJBIIIEH, conep-
JKaIIyto BHEITHUM BKJIAAI 16 W BHYTpEeHHUH BKIaAbI 18, a Takke BTOPUIHBIN yIIIIOTHATEND 20.

Kak nokazano Ha ¢ur. 4, nopuctsiii kapkac 12 ycrpoiicta 10 mist TpaHCIUIaHTaIMM KJIETOK MOXET CO-
JIepKaTh MOJMMEPHYIO CETKY (HampHMep, NONUIPONICHOBYIO ceTKy, [ITdI-ceTky nnm moboit apyroi mpu-
TOAHBIA MaTepHai), 00pa3youlylo OJHY WM HECKOJIBKO MOPHUCTHIX KaMep 22 Jiisl CoAep)KaHMs KIETOK B Opra-
HU3ME X035iMHa. B HEKOTOPBIX BapraHTax U3rOTOBJICHUS MOPUCTHIN Kapkac 12 moxeT conepxarts 1, 2, 3,4, 5, 6,
7,8,9,10, 11, 12 wm Oonee MOPUCTHIX Kamep 22.

JlocTymHOCTh MHOKECTBA KaMep MO3BOJISIET MCIIOJIB30BATh JTI000E YHCIIO MM COUYETaHUE KaMep B 3aBUCH-
MOCTH OT TpebyeMoro oobemMa KIETOUHOTO MaTepHia, ONpeaesieHIe KOTOPOTO HaXOIUTCS B KOMIICTCHITUH CIIe-
[IHaJIICTa B TaHHON 00JIaCTH TEXHUKH.

[opucteie kamepsl 22 MOTYT OBITH CO3/IaHBI, HAIPUMED, IIyTEM COCAMHEHUS BEpXHEH M HIDKHEH IOBEpX-
HOCTEH MOPHUCTOTO Kapkaca 12 BIOJb JUHUH, TIO0 CYIIECTBY, NMapaJIeIbHON MPOJAOIBHON OCH yCTpoiicTBa. MHO-
JKECTBO TOPUCTHIX KaMep 22 MOTYT UMETh OJWHAKOBBIC WIIM Pa3HBIE pa3Mephl CEUYCHHH U IDIOMIAIHN ITOBEPXHO-
cTi. B onHOM BapmaHTe M3TOTOBJICHHMS MHOXECTBO IMOPHCTHIX Kamep 22 00pa3oBaHO IyTEM YIbTPa3BYKOBOM
CBapKU MOJIUMEPHON CETKU OT MPOKCUMAILHOTO KOHIIA 24 10 TUCTAIbHOTO KOHIAa 26 Kapkaca. BepxHue u HIK-
HHE MOBEPXHOCTH MOPHUCTOrO Kapkaca 12 ABISIOTCS HENPEPHIBHBIMU 110 OJHOW MM HECKOJIBKUM TOPUCTBIM Ka-
Mepam 22, IIpy 3TOM HENPEPHIBHOCTD HApYyLIAETCs TOIBKO JIMHUSAMHU 28 CBapHBIX MIBOB, 00pa30BaHHbIX IPH YIIb-
TPa3BYKOBOM CBapke, MPOXOJSAIIMMU, MO CYLIECTBY, NMapaUleIbHO MPOJOJBHON OCH MOPUCTOro Kapkaca 12.
BepxHsist 1 HIDKHSISL TOBEPXHOCTH MOT'YT OBITh HE3HAUUTEIBEHO BIABJICHBI HA KQXOH JIMHUM CBAPHOTO IIBa, YTO
MPEIOCTABIISCT AOTOTHHUTEBHYIO TUIONAAb MIOBEPXHOCTH [T BACKYJIIPHU3AINH U TIPUAACT GU3NIECKYIO YCTOM-
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YHBOCTH yCTpoiicTBYy 10 B oprann3me xo3suHa. B oHOM BapuaHTe M3roTOBIEHUSI KDOMKH Ha JUCTAIHLHOM KOHIIE
26 BBITIOJHEHBI Ha KOHYC U COEAMHEHBI APYT C PYroM YJIbTPa3ByKOBOH CBAPKON ISl YIUIOTHEHUS TUCTAILHOTO
KoHIIa 26.

Kak mokazano na ¢ur. 3B, mepBUYHBIN YIUIOTHUTENb 14 BBITTOJHEH ¢ BO3MOXKHOCTBIO YIIOTHEHHUS OTHON
nnu 6oJiee TOPUCTHIX Kamep 22 B mporiecce HHKYOAIMu yCTPOMCTBA U TIociie WHY3UHU KIeTOK. [IepBHUYHBIN yII-
JOTHUTEND 14 CONEPKUT MHEPTHYIO OMOCOBMECTUMYIO TOJIMMEPHYIO TUICHKY WJIU JIIOOOM JPYro MpPHUTOTHBIH
MaTepHuai. B o1HOM BapHaHTe M3TOTOBICHUS NEPBUYHBIA YIUIOTHUTENS 14 mpuUBapeH ¢ MOMOIIBIO YIBTPa3BYKO-
BOM CBapK{ Ha JIATEPAbHBIX KPOMKAaX M BBIITOJTHEHHOM Ha KOHYC NMPOKCHMAabHOM KoHIlE 31, Kak Imoka3aHo Ha
¢ur. 5A u 5B. [luctanpHbeli KoHEN 32 MEpBHUYHOTO YIUIOTHHTENS 14 KpemuTcs K MPOKCHMMAalIbHOMY KOHITy 24
MOPUCTOTO Kapkaca 12. B o1HOM BapuaHTe M3rOTOBJICHUS JUCTAIBHBIA KOHEI 32 IPUBapeH ¢ MOMOIIBIO YIIbTpa-
3BYKOBOM CBapKH K IPOKCUMAJIBHOMY KOHIlY 24 MOpUCTOro kapkaca 12.

B pa3nmuuHBIX BapraHTaX M3TOTOBJICHUS MEPBHYHBIN YILIOTHUTENb 14 COMEPKUT MOBTOPHO YIUIOTHSICMBIH
3aTBOp 34, CIOCOOCTBYIOIIMIA MOICPKKE TI0 MCHBIIICH Mepe OJHOTO BHEIIHErO BKJIAJbINIa 16 B MOPUCTOH Ka-
Mepe 22 B mpouecce MHKyOaIIMOHHOTO Neproja. 3atBop 34 Takke NpefoTBpaIlacT YTedKy KIETOYHOTO Mare-
puayia B xoJie Tporiecca HHPY3uH KIeTok. B kadecTBe 3aTBopa 34 MOKET OBITh UCIIOIB30BaH JIF000H MPUTOTHBIN
MOBTOPHO YIUTOTHSAEMBIN 3alIOPHBIN MeXaHM3M. B 0THOM BapHaHTe M3TOTOBICHUS 3aTBOP 34 COOCPKHUT B3aUMO-
OIIOKMPOBOYHBIE HJIEMEHTHI B BHJE 11a3a M BBICTYIA, 00pa3yIoie TepMETHIHOE YIUIOTHEHUE NIPH CKaTHH BMeE-
CTe M Pa3MBIKAIOIINECS MPH Pa3BEJICHUN BEPXHEW W HWKHEH MOBEPXHOCTEH YIIOTHUTENS 14 Ha MpPOKCUMAIb-
HoM KoHIle 31. [To ucredeHnn MHKYOAIMOHHOTO MEpPHOJIa YCTPOHCTBA K BHEITHEMY BKJIAQJBINTY 16 TOTydaroT
JOCTYTI ITyTeM O0O0pPEe3KH MPOKCUMAIBHOTO KOHIIA 31 MepBUYHOTO YIUIOTHUTENS 14 M OTKPHITHA MOBTOPHO YIUIOT-
Hsiemoro 3atBopa 34. Ilocie Toro kak KJIETOYHBIM MaTepHall JOCTaBJIEH B MOPUCTHIM kapkac 12, 3atBop 34 mo-
BTOPHO 3aKpBIBAIOT, @ MPOKCUMAIILHBII KOHel 31 MOBTOPHO YIUIOTHSIIOT C MCIOJIB30BaHUEM, HAlpUMeEp, XUPYyp-
THYECKUX HUTEH, CKOO MM OMO0aAre3nBoB, TMO0 TepMETHYHBIX YILIOTHUTEIEH.

KonmuecTBo cructeM BKIabIIIeii MOXKET COOTBETCTBOBATH KOJIMYECTBY MOPHUCTHIX Kamep 22 B yCTpoiicTBe
10 1 TpaHCIUIAaHTAMK KJIeTOK. BHemHui Britaapinn 16 pa3MelneH B OpHUCTOi kaMmepe 22 B mpolecce HHKyOa-
IIHOHHOTO TIEPHOa YCTPOHCTBA. B HEKOTOPHIX BapHaHTaxX M3TOTOBJICHUS JJIMHA BHEUTHETO BKJIAAbIma 16 mpu-
OJIM3UTENHFHO paBHA JUTMHE COOTBETCTBYIONIEH OpuCcTOl kKamephl 22. Kak moka3aHo Ha ¢ur. 6A, B 0fHOM BapHu-
aHTE M3TOTOBIICHHUS Ha NMPOKCHMAIbHOM KOHIE 40 IPHUCOEAMHEHO MHOXKECTBO BHEIIHUX BKJIAABIMEH 16 ¢ wmc-
MOJIb30BaHNEM 00111eT0 0cToBa 42. OOmMiA 0CTOB 42 MOXKET BKIIOUaTh B C€0S OJTHY MIJIM HECKOJIBKO KaHABOK 43,
9TOOBI CIIOCOOCTBOBATh yAAJCHHUIO BHENTHUX BKJIAIbIIIeH 16 w3 mopucThix kamep 22. Hampumep, kaHaBku 43
MOTYT TO3BOJHTH 3aXBaTUTh OOMHWH OCTOB 42, MCHONB3Ys IIMIIBEL. B HEKOTOPHIX BapHaHTAaX HM3TOTOBJICHHUS
BHEIIIHUI BKJIAABIN 16 uMeeT monyro cepAueBuHy 45, B KOTOpoil pa3MeniaeTcss BHyTpeHHUH Bkiaasin 18. Kak
noka3zaHo Ha ¢ur. 6B, B 0oqHOM BapuaHTe M3TOTOBJICHHS MOJasi ceplleBrHa 45 HajeneHa OrpaHUYUTEILHBIMH
BHYTPCHHUMH BBICTYIamMu 47 IO JUIMHE BHYTPCHHEH MOBEPXHOCTH BKIAABINA. BHyTpeHHUE BBHICTYIHI 47 CO3-
JIafOT BO3JYIIHOE MPOCTPAaHCTBO MEXIY BHELIHUM BKJIAJBIIIEM 16 M BHYTpEHHHMM BKiIajpimeM 18, obecrmeun-
BAIOIIEe BBIXOJ] 3aXBAaUYCHHBIX BO3YIIHBIX ITy3bIPHKOB B IIPOIIECCE JOCTABKU KIETOYHOTO MaTepHalia, 4To Oyner
noapoOHee onrcaHo Hibke. Bo3aymiHoe MpocTpaHCTBO TakKe MpeoTBpallacT 00pa3oBaHie BaKyyMa B IIpoliec-
ce yJaleHus BHYTPEHHETo BKJIapIa 18, TeM caMbIM IMOAAEPKHUBAs IEIHHOCTh HOBOOOPA30BaHHON BAaCKYIISIPH-
30BaHHOH KOJUTAr€HOBOW MATPHIILI BHYTPU M BOKPYT TIOPUCTON Kamepbl. TakuM 00pa3oM, B HEKOTOPHIX acIieK-
Tax cHcTeMa BKIAJBIIICH, comepikamnas BHEIIHUNA BKJIAIBII 16 M BHYTPEHHUN BKIAABIII 18, MOXET CITOCOOCT-
BOBATH JIOCTaBKE KJIETOK B yCTPOiicTBO 10 M TpaHCIIIAHTAINMH KIETOK, @ TAKXKE MOXET YBEIHYUTH IIAHCH Ha
BBDKMBAaHHE KJIETOK B HHTAKTHOH KOJJIAaT€HOBOM MaTpHIIE.

B HekoTOpBIX BapuaHTaX M3TOTOBIEHUS MPOKCUMaNIbHBIN KoHel 40 u AucTanbHBIA KoHel 41 BHEUIHEro
BKJIQJbIA 16 comepikaT MEXaHU3MBI YIDIOTHCHHUS, HAIPUMEP BHYTPEHHUE KAHABKH MM KOHUYECKHE TOBEPXHO-
cTH, Ui obecrieueHust 2GpPEeKTUBHOrO YINIOTHEHUsI C MOMOIIBbI0 BHYTpeHHero BKiazapima 18. Kak mokasaHo Ha
¢wur. 7, npokcuManbHbIN KoHel S0 1 AMCTaNIbHBIN KOHEl 51 BHyTpeHHero BKIajplma 18 MoKeT BKIIoYarh B ce-
0s1 TOTIOTHUTEIBHBIC MEXaHU3MBI 53 YIUIOTHEHUS JUIS MPEAOTBPAIICHUS HHOWIBTPAIIMK KOJUIATCHOBON MaTpH-
16l B MOJIYIO CepAleBHHY 45 B mporecce MHKYOalMoHHOTo nepuoa. Hampumep, B 01HOM BapHaHTe W3rOTOBJIE-
HUS MEXaHM3M 53 YIUIOTHEHUS COACPKHUT KaHABKY, MPOJODKAIONIYIOCS 1O Mepuepuy MPOKCUMAIBHOTO U JHIC-
TaJIHOTO KOHIIOB BHYTPEHHETO BKJIAABIIIA 18, MpH 3TOM BHEITHUHA BKJIAABII 16 COIEP)KUT BBICTYII IO TIepHUde-
pPUH CBOMX IUCTAJIHHOTO M MPOKCHMAJIBFHOTO KOHIIOB. B TakoM BapmaHTe M3TOTOBJICHHS BBICTYN HAa BHEUTHEM
BKJIa/pIIIe 16 i KaHaBKa HA BHYTPEHHEM BKIAAbIIIe 18 B3aMMOOIOKHUPYIOTCS, KOT/Aa BHYTPEHHHUHA BRI 18
BBEJICH B TOJIYIO CEPIIEBUHY 45 BHENTHETO BKIAbIMa 16, Tak 9TOOBI 00pa30BaTh MOJIHOE YIUIOTHEHHE MEXTY
BHYTPCHHUM U BHEUTHUM BKJIAJIBIIIIAMHU M HE TOIMYCTUTH MOMAJaHUS KaKOT0-TH00 OHMOJIOTHYecKOro MaTepHraia B
noxyro cepauneBuHy 45. Kpome Toro, B Takux BapraHTax M3TOTOBJICHHS, €CIIM BHEIIHUH BKJIAJBIII 16 CONEPIKUT
OJIMH WJIM HECKOJIbKO BHYTPEHHHX BEICTYIOB 47, BBICOTA BBICTYIIOB Ha MPOKCHUMAIBHOM W JTUCTATHHOM KOHIAX
BHEIITHETO BKJIAIBINA 16 MOKET MPEBHIIIATH BHICOTY BHYTPCHHUX BHICTYIIOB 47.

Ha ¢ur. 6C u 6D mokazansl Bujbl B paspe3e cOOPOYHOTo y3jia MOpHCTON Kameps! 22 u BKiaabimeit 16, 18
COTJIACHO OJTHOMY BapHaHTY M3TOTOBIICHMS COTJTIACHO HacTosAmeMy packpbituio. Ha ¢ur. 6C nokasan Buj B pas-
pe3e cOOpOYHOTO y3I1a 10 UMIUIAHTallMU B OPraHU3M X03s1Ha, a Ha ¢ur. 6D nokasan Buj B pazpe3e cOOPOYHOTO
y371a TOCiie HHKYOAIlnu B OpraHU3Me X03sSrWHa. BHYTpeHHHUE TuaMeTp MOPUCTON KaMepsl 22 M HapyKHBIH JTUa-
METp BHEITHETO BKJIAABIIA 16 mogo0paHbl Tak, 9TOOBI COXpaHATh 3a30p 46 1o neprudepun BHEITHETO BKJIAIBIIIA

-9.



033785

16 nns oOpazoBanust TkaHu. Hampumep, B OIHOM HILTIOCTPaTUBHOM BapHaHTE M3TOTOBJICHUS BHYTPEHHUI ana-
METp MOPUCTOMN KaMepsl 22 He MpeBbIMAeT 4,5 MM, a Hapy>KHBIH AMaMeTp BHEIIHEro BKIaJblia 16 He IpeBbl-
maet 3,5 MM. B a1pyrom BapuaHTe U3roTOBJICHHUS BHYTPEHHUN AHMAMETp MOPUCTON KaMephl 22 He TpeBhIaeT 3,5
MM, a HapY>KHBIM ITHaMeTp BHEITHETO BKIaipIa 16 He mpesbimaeT 2,5 MM. B maHHBIX BapHaHTax M3TOTOBIIC-
HUS, HalIpuMep, 00ecIieunBaeTCs 3a30p, COCTABILIIONNH pruMepHo 0,5 MM, BOKPYT BHEITHETO BKJIaasima 16 mis
(hopMupoBaHUs BaCKYJIPU30BAaHHONW KOJUIAr€HOBOW MAaTpHIBL. 3a30p BOKPYT BHEIIHETO BKIAABIIA 16 Takke
CO3/1aeT JOCTaTOYHOE IMPOCTPAHCTBO ISl BBEICHUS M M3BJICUCHHS BHEITHETO BKJIAJBINIA B IOPHUCTYIO KaMepy U
u3 Hee.

Korna ycrpotictBo 10 115 TpaHCIIIaHTAIWMU KJIETOK MMIUIAHTHPOBAHO B OPTaHM3M XO3S5IMHA, COCYUCTHIC U
COCIMHUTEIIbHbIE TKAaHH MIPOHMKAIOT Yepe3 MOPUCTYI0 KaMepy 22 B IPOCTPaHCTBO 46 1 00pa3yroT BaCKyIJIIpH30-
BaHHYIO TKAHEBYIO MaTpuIly 48 BOKpYT BHELIHEro BKiazabima 16. Bknagsim 16 npegoTspaiiaeT IpOHUKHOBEHHE
TKaHEBOH MaTpHuIbl 48 riry0ske B MOJIOCTh MOpUCTOH Kameps! 22. [Tocne n3BiedeHust BHyTpeHHEro BKiIaabima 18
Y BHEIHETO BKJajplma 16 u3 mopucroi kamepsl 22 B mopucToi kamepe 22 oOpasyercst kapmaH 49, KOTOPBIi
MOXXHO HCIOJIb30BaTh VISl COAEPIKAaHMUS KIETOK B opraHm3Mme xossuHa. Kapman 49 3akimiodyeH B BacKyJIsIpH30-
BaHHYIO TKAHEBYIO MaTpHIly 48, kak mokazano Ha ¢wur. 6E.

KommuecTBo BHYTpeHHUX BKJIAABIIIEH |8 MOXKET COOTBETCTBOBATh KOJMYECTBY BHEITHUX BKJIAIBIIICH 16.
BuayTpennwmii Bkiaapm 18 pa3MerneH B MO0 CepIIieBUHE BHEITHETO BKIAABIIA 16 Ha dTane WHKyOaIuu yCT-
policTBa. B omHOM BapmaHTE M3TOTOBJICHHS MHOXKECTBO BHYTPEHHHMX BKJIajbImeil 18 coelnHEHBI Ha MPOKCH-
MajbHOM KoHIle 50 ¢ HCITOJIb30BaHUEM OO0IIero ocToBa 52. B HEKOTOPHIX BapwaHTax M3TOTOBICHUS OOIINN OC-
TOB 52 COIEPXKUT 3aXBATHBINA AJIEMEHT 54, 4TOOBI CTOCOOCTBOBATH MaHUITYTUPOBAHUIO BHYTPECHHUM BKJIABIIIIEM
18 B mpomecce M3BIEUEHNS U3 BHENTHETO BKJIaAbIIIa 16.

Bropuunsiii ymotauTens 20, Kak Moka3aHO Ha (HT. §, BBHIIOIHEH ¢ BO3MOXXKHOCTBIO COJICPKAHHS KIETOY-
HOTO MaTepHaia B IIOPUCTHIX KaMepax, KOTJa HEPBUYHbIA yIUIOTHUTEIb HOBTOPHO 3aKPHIBAETCS MOCIIE IOCTABKH
KJIETOUYHOTO MaTepHana B ycTpoiicTBo 10 1 TpaHcIIaHTanuu KneTok. Bropuunsiil ymnotHutens 20 pacnona-
rafoT Ha NMPOKCHMAILHOM KOHIE 24 TOpUCTOro Kapkaca 12 mocie Toro, Kak KJI€TOYHBIH MaTepHal MOJHOCTHIO
JIOCTaBJICH B MTOPUCTYIO Kamepy 22, a BHEITHUH BKIAIbI 16 m3BieueH u3 ycrpoiictBa 10. B HEKOTOpHIX Bapu-
aHTaX W3TOTOBJICHUSI BTOPUYHBIN YIUIOTHUTENb 20 CONEep>KUT BhIeMKH 60, 4TOOBI CIIOCOOCTBOBATh BBEACHHUIO B
ycTpoiicTBo 10 ¢ UCTIONB30BAaHUEM IITUTIIIOB.

B npyrom acmexTe HACTOSIIETO PAaCKPHITHS ONMUCAHBI YCTPOMCTBO M CIIOCOO I AOCTABKH KIETOK B yCT-
POMCTBO IJIsl TPAHCIUIAHTAIIUH KJIETOK, IMOSICHEHNE K KOTOPBIM OyIyT JaHBl CO CCHIIKOHM Ha ycTporcTBo 10 s
TpaHCIUIaHTaIuK KIeTok. Ha ¢ur. 9A moka3aHbl pa3iTuIHbIe KOMIIOHEHTHI YCTpOHCTBa 70 AJIsT JOCTaBKH KJIETOK.
YerpoiictBo 70 it JOCTaBKM KJIIETOK COJIEPIKHT, IO MEHBIIEH Mepe, onHy TpyOKy 71 i mHQY3uH KIETOK,
KPBIIKY 72 cOeIUHUTENs], UMEIOIYIO 3aXBaTHBIM a5eMeHT 73, u cnelicep 74 coeAUHUTENSL.

TpyOka 71 nnst uHOY3UH KIETOK MOXET COJEpPXkaTh IMOJUMEPHYI0 TpyOKy (Harpumep, MOJMITHICHOBYIO
TpyOKy) WMim JIF000H APYroi NPUroAHEIM MaTepHuai JJsl JOCTaBKU KJIETOYHOTO Marepualia B IIOPUCTYIO Kamepy
22 yerpoiictBa 10 Ha sTane nH}y3un kieTok. KonndaecTBo TpyOOK /Uit HH(Y3UH KIETOK B JJOCTABOYHOM CHCTe-
M€ MOKET COOTBETCTBOBATH KOJIMYECTBY IIOPUCTHIX Kamep 22.

Creiicep 74 coeawHUTENS PACTIONOKEH HA TUCTAIILHOM KOHIIE TPYOKH 71 it mHQY3UH KIETOK M COENIU-
HSET WIN CO3JaeT TPaHUIly pasfena ¢ MpOKCHMaIbHBIM KoHIOM 40 BHeUIHero BKJIajblma 16 B xozae mporiecca
nmoctaBKH KineTok. Crieficep 74 coenuHUTENS BKIIFOYAET B ce0s1 OJHO MIIM HECKOJIBKO CKBO3HBIX OTBEPCTHH, Uepes
KOTOpBIE BBOIUTCS TPyOKa 71 myst mHY3UHU KIETOK, Kak rmoka3aHo Ha ¢ur. 9A. CKBO3HBIC OTBEPCTHSI BHITIOJTHE-
HBI C BO3MOXHOCTBIO 00ecTrieueHns ocaaku Tpyoku 71 mist nHy3un KIeTok ¢ HeGompmuM HaTsaroM. [locaaka
BBITIOJTHEHA C BO3MOXXHOCTBIO COXpaHeHUs TpyOku 71 mist nHQY3UHM KIETOK Ha CBOEM MECTE B XOJIe Ipoliecca
JIOCTaBKHU KJeToK. Kpome Toro, B oIpeaeeHHbIX BapuaHTax W3rOTOBICHHMS crieiicep 74 COCTUHUTENS CONEPKUT
BEHTWIIILIMOHHBIE OTBEPCTHsI 76 ISl OTBOJIA BO3/lyXa M3 BO3AYIIHBIX NMPOCTPAHCTB BO BHELIHEM BKJIajbIe 16,
00pa30BaHHBIX BHYTPEHHUM BBICTYIOM 47, B XOJie Ipoliecca JOCTaBKH KIJICTOK, Kak OysAeT ommcaHo Hipke. B
OJIHOM BapUaHTE M3rOTOBJICHUS BHEIIHWM BKIafwiil 16 uMmeeT BTyNnKy 78 Ha mpokcumanbHoM KoHIe 40. B Ta-
KOM BapHaHTe M3TOTOBJICHUS crieiicep 74 coeAMHMTENS BBOJIUTCS BO BTYNIKY 78 B X0z Ipolecca JOCTaBKH Kile-
TOK C IIENBI0 KPETUICHHUS TOCTAaBOYHOTO ycTpoiicTBa 70 K yCTpoicTBY 10 11 TpaHCIIIIAHTAIINA KIIETOK.

[IpokcumanbHbIN KOoHEN TPYOKkH 71 st MHPY3UH KIETOK COJACPKUT KPBIKY 72 coemuHuTens. [lo mepe
BBEJICHUS TPYOKH BO BHEUTHHN BKIIAABIII 16 KpBIIIKa 72 COSANHUTENS MIPOJBUTACTCS JUCTATHHO B HAIIPABICHUN
crnieiicepa 74 coenmuautens. Korga tpyOka 71 MOTHOCTHIO BBEJICHA BO BHENTHHWM BKJIaABII 16, KpbImika 72 co-
SIVMHATENS HacaXUBAETCs Ha crielicep 74 COeAMHUTENS W/WIHM BTYJIKY 78, TIPH 3TOM 3aXBaTHBIN dJIEMEHT 73 CO-
eIMHSIETCS C BHEITHUM BKJIAIbIIEM 16 w/wim BTynko#l 78 Boib obmiero octoBa 42, kak mokaszano Ha ¢ur. 9C.
OTo0 obecnieunBacT U3BICUCHHUE KPBIIIKU 72 COCTUHUTEISA, CTielicepa 74 COCAMHUTENS U BHEIIHETO BKJIabIa 16
KaK eJMHOT0 OJI0Ka, KOT/1a KIETOYHBIH MaTepHual HH(Y3UPOBaH B IOPUCTYIO Kamepy 22.

B crnenyromemM acrekTe HAaCTOSILIETO PACKPHITHS MPEICTABIEH CIIOCO0 TPaHCIUIAHTAIMK KJIETOK, IHOsICHE-
HHE K KOTOpOMY OYAYT JTaHBI CO CCBUIKOH Ha yCTpoicTBO 10 11 TpaHCIIIaHTalMK KJIETOK M ycTpoiicTBoO 70 s
JnocTaBkU KieTok. Crioco0 TpaHCIUIAaHTAIMK KIETOK HE OrpaHMYMBACTCS BapHaHTaMH M3TOTOBJIEHUS YCTPOMCTB,
PacKpBITHIMH B HACTOSIIIIEM OIMCAHUM, U MOXKET UCIIOJIB30BAThCS C JTIOOBIMH yCTPOWCTBAMH JUISl TPAaHCIUIaHTA-
IIUH KJICTOK ¥ TOCTaBKH KJIETOK.

Ha ¢wur. 10 mokazana OJIOK-CXeMa alropuTMa, Ha KOTOPOU IMpeACTaBICHBI ATAlbl THIIOBOH MPOIECTYpPhI
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TPaHCIUIAHTAIUU KJIETOK.

[ponenypa TpaHCIUIAHTALMU KICTOK, B OOIIEM, MPEACTABISACT COOON NBYXITAMHBIN IMpOIEce, COoAepkKa-
WA ATal UMIUIAHTAIMA YCTPOKCTBA, 32 KOTOPBIM CIIeyeT 3Tanm WH(Y3UU KIeTOK. YCcTpoicTBO 10 MMITTaHTH-
pyeTcsl B OpTaHU3M XO3SIFHA JI0 TOCTaBKH KJIETOK, 9TOOBI 00ECIIEYNTh AOCTaTOYHOE BpeMs I WHIIbTPAIIH
KOJUTaTeHa W KPOBEHOCHBIX COCYIOB B TIOPHUCTHIN Kapkac 12. B HEKOTOpPHIX BapHaHTaX W3TOTOBICHHS 10 TPOBE-
JIEHUS] UMITIAHTAIUNA YCTPOHUCTBO 10 CTEPWIM3YIOT ¢ MCIOJIh30BAaHUEM JTHIICHOKCHAA. Y CTporcTBO 10 MOxeT
OBITH YITAKOBAHO B CaMO3aIeYaThIBAIONINICS TAKEeT WM JIFOOYI0 MHYIO CTEPIIIN3YEMYIO YIIAKOBKY BMECTE C MH-
JTUKATOPHOM TIOJOCKOW Ha CTEPHIBHOCTH IS MpoIlecca CTEPUIIN3Allii Ha OCHOBE STWICHOKCHIA. B HEKOTOPHIX
JIPYTUX BapHaHTaX HM3TOTOBJICHUS IUIS CTCPIIIM3AIMHM YCTPOUCTBA TMEpE] MMILIAHTALUCH HCHOJIB3YIOT raMMa-
W3JTYYCHUC WIN CTCPUIIM3ANHNIO B CyX0XKapoBoM mKady. Mcnoiap3yeMpiid crmocod CTepHIM3aliy 3aBUCUT OT Ma-
TepHaa KapKaca, MOCKOJIbKY U3BECTHO, YTO CTCPHIIM3AIUS B CYX0KapoOBOM IKady MpUBOAMT K aedhopMUpoBa-
HUIO OTPEICIICHHBIX TOJIMMEPHBIX MaTePHANIOB (HAIpUMep, MOJUIPOIHIICHA) B CHITY HU3KOH Ae(opMarmoHHOH
TEIUIOCTOMKOCTH. ['aMMa-u3Ty4eHre MpH CTePIUTU3AIMOHHBIX J103aX, PaBHBIX 6 Mpaj, MOXKeT ¢ ycrmexoM obec-
MICYUTh CTEPIUIU3AIMIO YCTPOICTB, MpPEIHA3HAYCHHBIX I MMIUIAHTAMN KICTOK; OJHAKO TaMMa-U3IydYCHUE
MOJKET CHH3UTH CPOK TOJHOCTH YCTPOMCTB, BRITIOTHEHHBIX U3 MOJIHUIIPOITMICHA.

YerpotictBo 10 MokeT OBITP MMIDIAHTHPOBAHO IMOJIKOXKHO WM HHTpamepHTOHEeanbHO. Hampumep, mis
MOJKOKHOW MMIIAHTAIIMH YCTPOWCTBA B TEJO XO3SMHA BBITIOJHAIOT HAJpe3 Yepe3 AepMy M SIHUIEPMUC, Jaee
CIIEZyeT OCTOPOXKHOE TYIIO€ OTAEICHHE COSAMHUTENFHON TKaHU M KUPOBOM TKaHH ¢ 00pa30BaHNWEM MOIKOKHO-
ro KapMaHa, KayJaJIbHOTO 110 OTHOIIEHHUIO K JuHMH Hazapesa (3tam 810). Korga oOpa3oBaHO M0CTATOYHOE MPO-
CTPaHCTBO (MIPUMEPHO IO pazMepaM yCTPOUCTBA), YCTPOHUCTBO 10 MMIUIAaHTHPYETCS] B TIOJKOXHBIA KapMaH, T0-
ciie yero Haxpes cumaercs (atan 820). [To anprepHaTnBHOMY BapuaHTy ycTpoiicTBo 10 MOXXeT OBITh MMILIaH-
TUPOBAHO B MEPUTOHCANBHYIO MOJIOCTh Yepe3 a0JOMUHAIBHBIA pa3pe3. DTanbl UMILIAHTAIlMHN yCTPOHCTBa (ITa-
nbl 810 1 820) conpoBoskaatOTCs MEpHOAOM MHKYOanmu yctpoiictsa (atam §30), B TeyeHHE KOTOPOTO IPOUCXO-
JIUT OTJIOKEHHE BaCKYJISIPHU30BAaHHON KOJIJIAar€HOBOM MaTpHIIbl BHYTPU U BOKPYT MOPUCTOTO Kapkaca 12.

ITo ucreyeHnn MHKYOAITMOHHOTO MEPHOAa K YCTPOUCTBY 10 MOIy4aroT TOCTYI HOCPEICTBOM BTOPOTO XU-
pyprudeckoro Haapesa. Hampumep, mMpoKCUMalTbHBIN KOHEI[ 31 MEPBUYHOTO YIUIOTHHUTENS 12 MOXKeT OBITh cpe-
3aH in situ s BCkpweiTHa ycrpoiictBa 10. Tlocne 3Toro BHYTpeHHHMM BKIAABI 18 M3BIEKaeTCs W3 BHEIIHETO
BKIaneima 16 u yrummsupyetcs (3tanm 850). B mporecce yaaneHuss BHYTPEHHETO BKJIQIbINIA BHYTPCHHHUE BBI-
CTymBI 47 crocOOCTBYIOT CO3MAHUIO ABIDKEHUS BO3/IyXa, HE OIyCKAroIero o0pa3oBaHus BaKyyMa BHYTPH YCT-
POYCTBa, CIOCOOHOTO BBI3BATH Pa3pyILICHHE HOBOOOPA30BAHHBIX KPOBEHOCHBIX COCYIOB BHYTPH W BOKPYT YCT-
poiicTBa. YaieHne BHYTPEHHETO BKJIAJbIMa 18 MPUBOJNUT K OTHEIICHHIO MPOKCHMaIbHOTO KOHIA 50 M awc-
TaJbHOIO KOHIA 51 BHyTpeHHero BKJajablma 18 oT mpokcuManbHOro KoHna 40 u 1uctaibHOro KoHua 41 BHe-
Hero Bkjianeima 16. Jlajgee KIeTOYHBINA MaTepHrall JOCTaBIsETCS B yCTporcTBO 10 ¢ UCOIB30BaHUEM YCTPOMCT-
Ba 70 1Jis JOCTAaBKU KIIETOK.

Ha ¢ur. 11A-11D moka3an cxeMaTHYHBIH OOLIUIA BHJ ONPEACICHHBIX 3TANOB THIIMYHOMN MPOIEAYPHI UH-
(hy3un KIETOK, KOTOPBIM OYAYT JaHBI MOSICHEHUS CO CCBUIKOM Ha OJIOK-CXEMY alrOpUTMa, MPEICTABICHHYIO Ha
¢wur. 10. Inst moctaBku KIETOK B ycTpoiicTBo 10 TpyOka 71 mist mHGY31UM KIETOK JOCTaBOYHOTO ycTpoiictea 70
3arpykaeTcsi KJICTOUYHBIM MaTepuanoM 79, mocie 4ero TpyOka BBOAWTCS B TONYIO CEpIALEBUHY 45 BHEUTHETO
BKIanpima 16, kak moka3ano Ha ¢ur. 11A (atam 860). Cneiicep 74 coemUHHUTENST COSTUHSAETCS C MPOKCUMAITb-
HBIM KOHIIOM 41 w/miu BTynko# 78 BHemHero Bkiazapima 16. [To mepe nmpoaBkeHus TpyOku 71 BO BHEITHUH
BKJIQIBIII BO3IYX BBIBOAMTCS IOCPEICTBOM BHYTPEHHHX BBICTYIIOB 47 BHEIIHETO BKJIAABIA 16 W BEHTHIISAIH-
OHHBIX OTBepcTHH 76 crelicepa 74 coemunutens. Korma TpyOka 71 mOSHOCTBIO 3aBMHYTa BO BHEIIHUIN BKJIA-
JpI 16, KpbIiKa 72 COeAUHUTEINS CTBIKYETCS CO creiicepoM 74 coeauHuTes. 3aXuM 73 KPBILIKUA 72 COeTUHU-
TeJs lajiee COeMMHSCTCS C BTYJKOM 78 BHemHero Biiaapima 16 (atam §70). B aToMm ciiydae BHENIHUI BKIIaIbIIIT
16, xpbilIKa 72 coOeTUHUTENS U crieiicep 74 cOeqUHUTENS HE3HAUUTEIbHO OTBOJISATCS Ha3a ] U3 TIOPUCTON KaMephl
22 B BUJIC CIUHOTO OJIOKA I 00pa30BaHMS MPOCTPAHCTBA HA JAMCTAIILHOM KOHIIE TIOPHCTOW Kamephl 22 (dTam
875). B HEKOTOPBIX BapHaHTaX W3TOTOBICHUS BHEITHHUIA BKIAJBIII 16 MOXKET ObITh HE3HAYUTEIHEHO OTBE/ICH Ha-
3a]l U3 MOPUCTOM kKamepsl 22 10 COEAUHEHUsI JOCTABOYHOTO ycTpoiicTBa 70 ¢ BHEIIHUM BKIajsimeM 16. Ipyru-
MU CJIOBaMH, 3Tan 875 MokeT ObITh BIMOTHEH 10 dTana 870. Ha mmpun, npucoennHeHHbIH K TpyOke 71 mis
WHQY3UN KIETOK, OCYIIECTBIISAIOT JIETKOE Ha)KaThe ISl JOCTaBKH KJIETOK B MOPHUCTYIO Kamepy 23 (3tam 880).
Crnenar 3a TeM, 4TOoOBI TpyOKa 71 ocTaBamach B MOPUCTOW Kamepe 22, KOT/a MPUKIIAJBIBACTCS TaBICHHUE IS
JOCTaBKM KIIETOYHOTO Marepuana. B ogHOM BapmaHTEe M3TOTOBJICHHS BHEIIHWN BKJIAABIINI 16 OTBOIUTCS NpH-
MEpHO Ha 5 MM Tiepe]l HaqaJioM HHQPY3UH KIETOK, Kak mokazano Ha ¢wur. 11B. Korma k mmpuiy, coemnHeHHOMY
¢ Tpybkoi 71 mia wHbY3UM KIETOK, NMpHUKiIanbBaeTcs nasieHue (P), ocymecTBisercss nHY3Hs KICTOYHOTO
MaTepuana 79 B nopuctyro kamepy 22. Korga kinerouHsiit MaTepuai JOCTAaBIEH B MOPUCTYIO KaMepy 22, BHEIl-
HUH BKIagsI 16 u TpyOka 71 st mH(GY3Un KIETOK M3BJIIEKAIOTCS U3 YCTPOMCTBA, Kak Imoka3ano Ha ¢ur. 11C u
11D (atam 885). Korma ycTpoiCTBO MOTHOCTBIO 3aITOJHEHO KICTOYHBIM MaTepHaioM 79, nH(pY3us KIETOK Ipe-
KpamaeTcs, ¥ Tpyoka 71 aist mHpY31UH KIETOK MOJTHOCTBIO BBIBOAUTCS U3 ycTpoiictBa 10 (atanm 890). danee no-
PHUCTYIO Kamepy 22 OIIEHUBAIOT Ha MPEIMET OCTABIICrOCs o0beMa i KIIETOYHOTO MaTepualia, Mocie Yero oc-
TaBIIMHCS KIICTOYHBIN MaTepuall MOKHO OCTOPOXKHO JI00aBUTh B KOHIIEBYIO YacTh MOPHCTOH Kamephl. Kietou-
HBIA MaTepHall yAePKUBACTCS B IOPUCTON KaMmepe 22 MyTeM pa3MelleHus] BTOPUIHOTO YIUIOTHUTENs 20 Ha mMpo-
KcUMabHOM KoHIle 40 IOpUCTON KaMmephl 22, 3a KOTOPBIM CIIEAYeT 3aKPhITHE TTOBTOPHO YIUIOTHIEMOTO 3aTBOpa
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34 nmepBuyHOTO yrutotHuTENs 12 M QuKCHpoBaHHE MPOKCUMAIBHOTO KOHIA 31 mepBUYHOTrO ymiioTHHTENS 12 ¢
MIOMOIIBI0 XUPYPTUYECKUX HHUTEH WM CKOO, OO JPYrHX MPUTOMHBIX YIUIOTHUTEIBHBIX MEXaHHW3MOB (3Tar
895). Hakonen, XUpyprudyeckuii Haape3 3aKphIBAIOT C UCITOJIE30BAHUEM XMPYPTHUECKUX HUTEH, CKOO WM TKa-
HEBOTO KJIEs, TEM CaMbIM 3aBepllas Iporeaypy TPAaHCIIAHTAIH KIIETOK.

PackprITBIe yCTpOWCTBA M CIIOCOOBI A KJICTOYHOH TPaHCIDIAHTAIIMA MOTYT HCIIONB30BaThCS I TPaHC-
TUTAaHTAIWHN JTIOOBIX TEPaleBTUYECKUX KIETOK MM KOMOWHAITNHA KJICTOK B OPTaHM3M XO3SMHA JJIS TOCTAaBKH Te-
PamneBTHIECKOT0 OMOIOTHUECKOTO MaTepraia B OpraHu3M XO35MHA C [eNbI0 JiedeHus 3a0oneBanus. Kietkn mo-
TYT MPEICTAaBIATH COOOW ayuIOTeHHBIC, KCEHOTCHHBIC TN CHHTCHHBIE JOHOPCKHE KIETKH, KIETKH, MOTYICHHBIC
OT CaMOro MalMeHTa, B TOM YUCIIE CTBOJIOBBIC KIIETKH, KICTKH IMYINOBUHHOW KPOBH M AMOpPHOHAJIbHBIE CTBOJIO-
BbIe KJIeTKH. CTBOJIOBBIE KJIETKHM MOTYT OBITH NMpeoOpa3oBaHbl B COOTBETCTBYIOIIUE TEPANIEBTUUECKHE KIIETKH.
Knetkn MoryT OBITH HE3peNIBIMH, YaCTUYHO AU} (HepeHINPOBaHHBIMH WU TTOJHOCTHIO A epeHIMPOBaHHBIMH,
a TaKoKe 3peJIbIMM KJICTKaMH IIPU pa3MelleHUH B ycTpoicTBe. KileTku Takke MOTYT IPeICTaBIATh COOOH KieT-
KM, TIOJIy4CHHBIE TIOCPEICTBOM T'€HHOW WH)KCHEPHH, WM KJICTOYHBIC JIMHUU. B OIHOM acIieKTe HCIOJb3yeTcs
BapUaHT M3TOTOBJIEHUS, COTJIACYIOLIUICS ¢ HACTOSIINM PAacKpBITHEM, IJISl TPAHCILIAHTAUH KJIETOK OCTPOBKOB
Jlanrepranca ¢ 1enpi0 00ecIeueH s CPEeACTBA IS PETyITUPOBAaHNS YPOBHS TIIIOKO3HI B KPOBH B OpPTaHU3ME XO-
3siHA. B IpyromM acmexTe oAWH BapHaHT M3TOTOBJICHUS YCTPOHCTBA IS TPAHCIUIAHTALUH KIETOK MCIIONIB3YeTCs
JUII COBMECTHOW TpaHCIUIAHTaIUU OcTpoBKOB Jlanrepranca m kierok Cepronmu, mpu 3ToM Kietku CepTonn
00ecTeYnBar0T IMMYHHYIO 3aIIMTY OCTPOBKOBBIX KJIETOK B OpraHM3Me X0o3dnHa. VIMMyHHas 3ammra, oOecreqn-
BaeMas kieTkamu CepToiu B OpraHM3Me XO3siMHA, OblIa pacKphiTa paHee, Hanmpumep, B mateHte CIIIA Ne
5725854, xOTOPHIN TIOTHOCTHIO BKIIIOUEH B HACTOSIIEE OMHUCAHWE MyTeM CChUTKH. COOTBETCTBEHHO MPEAMETOM
paccMOTpEHHsI B HACTOSIIEM PACKPBITUH TAKXKe SIBJIAIOTCS CIIOCOOBI JICUEHHS Pa3IMuHBIX 3a00JIEBaHUN ITyTeM
TPaHCIUTAaHTAI[MH TEPAleBTHYCCKH 3HAYNMBIX KOJIMYECTB KIJIETOK B OOBEKTHI, KOTOPHIE B HUX HYXIAIOTCS, HC-
TMOJIB3YSl BapUaHT M3TOTOBJICHUS YCTPOMCTBA ISl TPAHCIUIAHTALMH KJIIETOK COTJIACHO HACTOSIIEMY OIHCAHHUIO.

KoHneHTpaiys TpaHCIUIaHTUPYEMBIX TEPaAeBTHYECKUX KIETOK I KOMOMHAIMH KIIETOK OIpeesIeTcs Ha
OCHOBE Beca Tejla X03MHa U TepaneBTHIeckoro agdekra kietok. Kak oTMeuanocs paHnee, pa3Mephl yCTpoicTBa
JUTS TPAHCIUTAHTAIIMN KJIETOK M KOJMYECTBO MCIOIB3yEMBIX MOPHCTHIX KaMep (B MyJIbTHKaMEPHOM YCTPOWCTBE)
OTIPENIENAIOTCS Ha OCHOBE TPeOyeMOro KOJMYECTBAa KIETOK, CTEIEHM BACKYISIPH3AIMH, KOTOpas MOXKET OBITh
JOCTUTHYTa B T€UCHHE TIEpHOa HHKYOAITNH YCTPOUCTBA, a Takke An((Hy3HOHHBIX XapaKTEPUCTHK MATATEIHHBIX
BEIIECTB M MPOAYKTOB JKU3HEAEATECIFHOCTH KJIETOK, BBOJUMBIX W BBIBOJUMBIX M3 MMIDIAHTHPOBAHHBIX yCT-
POMCTB.

IIpumepsbi

Crenyromue npuMepsl MPEACTaBICHbl IS NMOSCHEHUS! Pa3JIMYHBIX BapHAaHTOB M3TOTOBJIECHHS M HUKOUM
00pa3oM He JOJDKHBI PAaCCMaTpPUBATHCS KaK OTpaHUYMBAIOIINE 00BEM HACTOSILIETO pacKpbITus. Vcronbs3yemsle B
JAHHBIX TPUMeEpax YCTPOUCTBA IS TPAHCIUIAHTAIMU KJIETOK BBIMOJHECHBI M3 MOJIMIPOIHICHOBBIX CETOK M CO-
Jepxat enrHCTBeHHBIH [1TMD-BKIaABIII B KaXKA0H TOPUCTON KaMepe YCTPOICTB.

1. YerpoiicTBa 1Jist TPAHCIIAHTAIINU KJIETOK, CO/Iep Kalliie OCTPOBKOBbIE KJIETKH, CIOCOOHBI BOC-
CTAHABJIMBATH HOPMOTJINKEMHIO Y KpbIc JIblonca

YcTpoiicTBa Ui TPaHCIUTAHTAIIMK KJIETOK OBUTH MCITONB30BAHbI Ul MMIUTAHTAIIMA CHHT€HHBIX OCTPOBKO-
BBIX KJIETOK KpbIcaMm JIpromca Ui BOCCTAHOBJICHHS HOPMOTJIMKEMHH. V3MeHEeHHe COoAep:KaHHs TIIIOKO3Bl IpH
MMIUTAHTAIlUN KJIETOK CPAaBHUBAIN C U3MEHEHHEM COAEP)KaHHS TIFOKO3BI IIPHU BBEACHHH OCTPOBKOBBIX KIETOK
HETIOCPEICTBEHHO B MOpTaNbHBIE BeHBI KpbIc. Kprich! JIponca ObUIM MOAENeHB! Ha TPU HCCIIEAyEeMBIE TPYIIIIH,
TI0 JIEBSITh KPBIC B KaXA0H rpynie. B mepBoil 1 BTOPOH HCCIIEAyEeMbIX IPYIaX YCTPOHCTBA OBLTH UMIUTAHTHPO-
BaHbI B MHTPAIIEPUTOHEATIBHBIE U TI0/IKOKHBIE TTOJIOCTH COOTBETCTBEHHO. B TpeThel rpymme ocTpoBKOBBIE KIIET-
K1 BBOJWJINCH HETIOCPEJICTBEHHO B OPTAJILHBIC BEHEI.

VmmanTHpOBaHHBIE YCTpOICTBA OABEPIIINCH MHKYOAIMu B opranu3Mme Kpbic JIptonca, no MeHbIIel Me-
pe, B TeUYEHHE OJHOTO Mecsla, YTo0bl 00eCeynTh IpopacTaHue cocyoB. Jlanee y Kpblc XMMHYECKH WHITYLIUPO-
BaJIM MabeT MyTeM MHBEKIHMH CTpenTo3oTonnHa. CUnTanoch, YTo KPHICHl HAJAEIEHB! AnabeToM, eciii TpU MOo-
CJeI0BaTeNIbHbIX MOKa3aHUs COAEpKaHUs TIIOKO3bl B KPOBU COCTAaBISUIM 1O MeHblued mepe 18,0 MM. [lanee
TIPOBOAVIIN MH(Y3UIO U30JIMPOBAHHBIX OCTPOBKOBBIX KJIeTOK Kpbic JIptonca (10000 IEQ/kr Beca) B UMIUTAHTH-
pOBaHHBIE YCTPOICTBAa WM HEMOCPEICTBCHHO B MOPTAJbHBIC BEHBI NMAOETHBIX KpbIC. VIHCYIHHOBBIC MEIUICTHI
ymasuy uepes 14 mHei mocie TpaHCIUTaHTAIlMd OCTPOBKOB (0003HAYEHBI 3aMKHYTHIMH TIPSMOYTOJIFHUKAMH HaJl
rpadukamu Ha ¢ur. 11A u 11B). YpoBeHb IIIOKO3BI B KPOBH Y KpbIC KOHTpoJupoBanu B Tedenue 100 mueit. 1o
nucredennn 100 gHEW mocie TpaHCIUIAHTAMHA YCTPOWCTBA YIAISIIH, YTOOBI TIOATBEPIUTH, YTO 3a YCTpaHEHHUE
nrabeTa ObUIM OTBETCTBEHHBI TPAHCIUIAHTHPOBAHHEBIE OCTPOBKH.

Ha ¢wur. 12A u 12B nokasaHbl pe3y/ibTaThl HOPMaJIH3ALUH COAEPKaHUS TIIIOKO3bI y KPbIC, KOTOPBIM YCT-
po¥icTBa JUIS TPAHCILIAHTAIIUH KJICTOK OBLTH MMIUIAHTHPOBAHBI COOTBETCTBCHHO MHTPANICPUTOHEATHHO (B Callb-
HHUKOBYIO MOJIOCTh) U TIOAKOXKHO. Y CIIENIHAs TPAHCIUIAHTALNS KICTOK IPUBOAMIA K HOPMATU3AINH COJICPKAHUS
TIIIOKO3BI B KPOBH (IIOKa3aTeJM COAEPKaHUs TIIFOKO3bI COCTAaBISLIN MeHee 8,0 MM), Kak MOKa3aHO CIUIOLIHBIMHU
muausiMA. Cilydau TpaHCIUIaHTALUH, TIPH KOTOPBIX HOPMOTJIMKEMHS HE ObUIa TOCTHTHYTa, 0003HAYEeHBI TOYCU-
HBIMHU JTIUHUSMH. Pe3ynabTaThl MOKA3BIBAIOT, YTO HOPMATBHBIH YPOBEHb TTMKEMHHU TOIICPKUBAIICSA Y CTATUCTH-
YEeCKH 3HAYMMOT0 KOJIMIECTBA ANA0ETHBIX KPBIC, KOTOPEIM BBOJIIIN OCTPOBKOBBIC KIETKH. Benen 3a ynaneHuem
UMIUTAaHTAPOBAaHHBIX YCTpoicTB uepe3 100 mHEW mocie TpaHCIUIAHTALWH, y KPBIC, TEMOHCTPHUPOBABIINX HOP-
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MaJIbHBIC YPOBHH TIMKEMHH, IMPOUCXOIMIT BO3BPAT K THIICPIIIMKEMHUH, YKa3bIBAIOIIMN Ha TO, YTO yCTPOMCTBa
COJICPKAITH MOJTHOCTHIO (P)YHKIIMOHAIBHBIA TPAHCILIAHTAT, OTBETCTBECHHBIA 32 JOCTIDKCHHE HOPMOTITUKEMUH 10
n3BJIEeUCHH yCTpoiicTBa. CKOPOCTB, C KOTOPOI KOHIIEHTPAIHA TIIIOKO3EI B KPOBH JTOCTUTaTa HEAHAOETHIECKOTO
YPOBHS, CTATUCTHYECKH pa3Inyajiachk B HccieayeMbIx rpymmnax (p<0,0001, t-rect).

Ha ¢ur. 12C mokazansl IVGTT (BHYTpHUBEHHBIN TITIOKO30TOJIEPAHTHBIN TECT) OTBETHI Y KpbIc JIpIowca, KO-
TOpBIC TTOIBEPTIIMCH TPAHCIUIAHTAIINN OCTPOBKOBBIX KIIETOK. BHYTpHUBEHHBIE TIIIOKO30TOJIEPAHTHBIE TECTHI TIPO-
Boamiu depe3 40 u 80 mHel mocie TpaHCIIaHTaHuU. VI3MeHeHue copep KaHusl TIIIOKO3bI Y KPBIC TIPH WHTpaIle-
PUTOHEATHHON M MOJKOKHOW TPaHCIUIAHTALIMN CPaBHHUBAIH C M3MEHEHHUEM COJEPKaHHS TIIOKO3BI Y KPBIC, KO-
TOPBIM OCTPOBKOBEIE KJIETKH BBOIMIIN BHYTPHUIIOPTAIFHO. BHYTpHUBEHHBIE TIFOKO30TOJICPAHTHEIE TECTHI BBHITION-
HSJIMCHh Ha TPeX KpbIcax B KaKIoW ucciemyemon kareropuu. Uepes 40 u 80 mHe#t mocie TpaHCIUIAHTAIIUH CO-
JIepKaHUE TIIIOKO3EI B KPOBH Y KPBIC, ITOJIBEPTHYTHIX TPAHCIUIAHTAIIUH OCTPOBKOBBIX KJICTOK, CHH)KAIOCH HIDKE
8,0 MM B Teuenue 50 MHUH MOCIIE TIOJTyYSHUsI HArPY3KH TIIIOKO30H, Kak noka3aHo Ha ¢ur. 12C. YcrpoiicTBa ais
TPaHCIUIAHTALMU KIETOK yhamsumuchk depe3 100 mueit. [Toce OomocHOTO BBEICHUS TIHOKO36I Ha 110 1eHb cHU-
JKCHUE YPOBHS COAEP>KaHUS TIIIOKO3bI B KPOBU HE MPOUCXOIMIIO, YKa3bIBasi HAa TO, YTO 32 HOPMOTJIMKEMHUIO, JI0C-
TUTHYTYIO Y TUAOCTHBIX KPBIC 0 yJAJlCHHUS WMIUIAHTHPOBAHHBIX YCTPOMCTB, OTBETCTBEHHBI TPAHCILTAHTUPO-
BaHHBIE OCTPOBKOBBIC KJICTKH.

Ha ¢wur. 12D nokazano u3MeHEeHHE colepKaHus HHCYIWHA y KpbIc JIpronca, KOTOPBIM TPaHCIUIAaHTHPOBA-
HBI OCTPOBKOBEIC KJICTKH. Y POBEHb WHCYJIMHA ONPEAEISUI Ha OCHOBE HMMYHOCOPOSHTHOTO (DepMEHTHOTO aHa-
mu3a (ELISA). AHanu3 mpoBOAWMIN TPHXKIBI. Pe3ynbTaThl MOKa3add CYIIECTBEHHOE pas3lIiiue B COACPKAHHH
MHCYJIMHA B KPOBU B OTBET Ha HarpysKy Iioko3oit (p<0,005, t-tect). Kak mokazano Ha ¢wur. 12D, ypoBeHb HH-
CyJIMHA y KpPbIC, KOTOPHIM OBIIM TPAHCIUIAHTHPOBAHBI YCTPOWCTBA, XOPOIIO KOPPETHPOBAI C YPOBHEM HHCYJIIHA
Y KpBIC, KOTOPBIM OCTPOBKOBBIE KJIETH BBOJIIIN BHYTPHUIIOPTAIBHO.

2. I'ucronoruyeckoe 1eTeKTHPOBaHUE HHCYIHMHA M BaCKYJISIpM3allMi B MOPUCTHIX KaMepax ycT-
POFCTB ISl TPAHCIUIAHTAHH KJIETOK

Benen 3a ymaneHueM UMILTAaHTHPOBAHHBIX YCTPOMCTB Yepe3 CTO JHEH B YCTPOWCTBAX JCTCKTHPOBAIH WH-
CYJIMH C UCIOJIb30BAHUEM CIICIM(PHUCCKUX TICPBUYHBIX aHTHUTEN K HHCYIuHY. Ha ¢dur. 13A nokaszaHsl pe3yiabTa-
THI OKpAIIUBaHKsI Ha WHCYJIMH B TIOPUCTON KaMepe TOIKOKHO UMIUIAHTHPOBAHHOTO YCTpoiicTBa. JleTekTupoBa-
HHE WHCYJMHA B KaMepe YKa3bIBaeT, YTO OCTPOBKOBBIE KIIETH, COJEPIKAIUECcs! B yCTPONUCTBE, )KU3HECTIOCOOHE! 1
(dynkmonansHel yepe3 100 qHei mociie TpaHCIIaHTaINY.

[IpoBommy TakKe THCTOJIOTHYECKYIO OLEHKY MMILIAHTHPOBAHHBIX YCTPOWCTB LIS TIOATBEP)KACHHUS 00pa-
30BaHUsl COCYJMCTON TKaHU B KOJUIAar€HOBOW MaTpHle, OTJIOKEHHON BHYTPHU M BOKPYT ycTpoucTB. UMMyHOTH-
croxummuieckoe okpamuBanue Ha Pakrop VIII-cBsi3aHHBIM aHTUTEH 3HAOTENUATBHBIX KJIETOK YKa3bIBaeT Ha
XOpomIo cpopMHUPOBAHHYIO COCYIHCTYIO CTPYKTYPY, IIyOOKO BHEAPEHHYIO B COCTUHHUTENBHYIO TKaHb, KaK II0-
ka3aHo Ha ¢ur. 13B (TeMHas cTpykTypa 0003HaYaeT YHAOTENNN; KIIETOUHBIC S/Ipa yKa3aHbl CTpeIKaMu). [ ucTo-
JIOTHYECKas OIICHKA TAK)KE CBHJCTEIBCTBYET O IMPOHUKHOBCHUU HEOBACKYJISIPU30BAHHOW TKAHH B HANIPABIICHUH
CEPJIICBUHBI YCTPONCTB JUIS TPAHCILIAHTAIIUH KIICTOK.

3. OueHKa aHTHOTEeHE3a H OTJI0KEHHS KOJJIATeHa B YCTPOICTBAX I TPAHCIUIAHTAIINN KJIETOK

Jlns onpenencHus MOMKHOW MPOIODKUATSIFHOCTH (pa3bl MMIUTAHTAIIMK (BPEMEHH MEKIY WMILIAHTALUCH
YCTPOWCTBA U TPUKUBICHHEM OCTPOBKOBBIX KJICTOK) YCTPOWCTBA JUIS TPAHCIUIAHTAIMHU KIICTOK MOJIKOKHO HUM-
TUTAHTHPOBAIN BOCBMHUMECSYHBIM CBUHBSIM ITOPOJIBI HOPKIIMP-TaHapac Ha 2, 4 u 8 Hepens. [locne uMrutanTanuu
Ha COOTBETCTBYIOUIMI MIEPHO]] BPEMEHH yCTPOHCTBA SKCIUIAHTUPOBAIIN U WCCIICIOBAIN ISl OTIPECIICHUS] YPOB-
HS aHTHOTEHE3a M OTIIOKECHUS KOJUTareHa.

a) OOmras oreHka aHTHOTeHe3a U OTJIOKESHHUS KOJIareHa

Jlnst obmmero aHanmsa GOPMUPOBAHUS KPOBEHOCHBIX COCYIOB M TKaHW ObUIH clenaHbl (oTorpaduu BeH-
TPAJILHOH M TOpCaTbHOM MOBEPXHOCTEH IKCINIAHTHPOBAHHBIX YCTPOUCTB. JJIs1 KOJTMUECTBEHHOM OIeHKN (HhOpMH-
POBaHMSI MUKPOCOCY/IOB M TKaHH (KOJIJIareHa M KJIETOK) Ha ¢doTtorpadun HakIamsBam ceTky 1x1 cm. Kaxmpiid
KBAJPAT MIOMAABI0 | CM” CETKM YIHTBIBAJICS JUTS OIEHKH (pOPMHUPOBAHHS COCY/IOB, UTO TIO3BOIHMIO PACCIHTATH
oblIee KONMUECTBO COCYIOB/CM” IS Beeil TLIOMAN SKCIVIAHTHPOBAHHBIX YCTPOMCTB. s OLEHKH KOIHYECTBa
OTJIOXKCHHUS KOJUIATCHA M3MEPSUIH CPEIHIOK0 TOJIIMHY MO MEAMATBHBIM U JIATePATbHBIM BHEIIHUM TpaHHIIAM
ycrporictB. Ha ¢ur. 14 moka3zana tabnwima cpefHEH TONIIMHBI KOJJIATCHA U OOMIEro KOJIMYECTBA KPOBCHOCHBIX
COCYIOB/CM”, PACCYHTAHHBIX ISl YETHIPEX YCTPOHCTB, 0OPa30BAHHBIX C HCIOTH30BAHHEM PA3IMUHBIX TOPHCTHIX
MarepuanoB (ceTok). Uepes 1Be HeIeIH Iocie MMIUIAHTAIMK HaOII0qany ocTaToyHoe (POPpMHUPOBaHUE MHUKPO-
COCYIIOB W TKaHEH s BCEX YCTHIPEX THUIIOB CETOK. Pe3ynbTaThl TakKe MOKA3alH, YTO KOJHMYECTBO BPEMCHU,
HeoOxonuMoe Aiisi (POPMHUPOBAHNS MHKPOCOCYIOB M OTJIOKEHHS KOJUTareHa, MOXKET BapbUPOBATHCA B 3aBHCHMO-
CTH OT MaTepHajla yCTPOUCTBA (IOPHCTOCTH, IIEPOXOBATOCTH IMMOBEPXHOCTH H T.J. CETOK).

b) 'ucronormueckuii aHAJIN3 aHTHOTEHE3a U OTJIOKEHHS KoJlareHa

CreneHp aHTHOTEHE3a OTPENeIUTH IyTeM OKPAaIIUBaHUS HIOTEIHAIBHBIX KIETOK TeMAaTOKCHIMHOM H 30-
3uHOM (H&E) (dur. 15A) u o dakropy Bumnebpanna (dur. 15B). Ha ¢ur. 15A nokazano HHKOPIIOpHUPOBAHNE
TKaHM B ycTpoiicTBa uepe3 2, 4 u 8 Henenp nocie ummantanui. Ha ¢ur. 15B mokasano oOpa3zoBaHue KpoBe-
HOCHBIX COCY/IOB Ha Pa3IMYHBIX TPAHAX YCTPOWCTBA IO TPAHCIUIAHTANWHU KJIETOK. OICHKa WHKOPIOPHUPOBAHUS
TKaHEH B yCTpOICTBa MoKa3alia, YTO B YCTPOWCTBAX UMENIO MECTO HHKOPIIOPUPOBAHKE KOJIIATCHA H MUKPOCOCY-
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JIOB B KaXIbIii MOMEHT BPEMCHH IPOBEIICHUS U3MEPEHUH 1O TPaHCILIAHTAI[UH OCTPOBKOB.
4. OueHKa YCTPOHCTB /sl TPAHCIJIAHTAIIAH KJIETOK ¢ ayTOTPAHCILIAHTHPOBAHHBIMH CBHHBIMH
OCTPOBKOBBIMH KJIEeTKAMHM

BoceMuMecSYHBIM CBUHBSIM TTOPOIB HOPKIIUP-TaHApPAC UMIUIAHTHPOBAIHM YCTPOHCTBA Ui TPaHCIDIAHTA-
IIUH KJIETOK Ha YeTHIpe U BOCEeMb Heaenb. [ naaynupoBanus nuadera y )KUBOTHBIX BeITONHIN 90% maHKpea-
THKTOMHIO, 32 KOTOPOH ClIeJ0BaJ0 BHYTPUBEHHOE BBEICHHE J03BI CTPENTO30TOIMHA 150 MI/KT Yepe3 IeHb Io-
ClIe XHPYPTUIECKOTO BMEIIaTeNLCTBA. [lepe T BBIMOIHEHINEM ITaHKPEaTIKTOMUHN OCTPOBKH H30JIMPOBAIN U3 IO~
JKEITyTOYHON JKeJe3bl. JKUBOTHBIM Iepeca)XMBall OCTPOBKOBBIN TPAaHCIUIAHTAT C HE3PENBIMU KICTKAMH 4Yepes3
ISTh JTHEH TOCIIe U30JIAIUY TPAHCIDIAHTaTa W MTAHKPEATIKTOMUH, YTOOBI MIPEOCTABUTD TOCTATOYHOE BPEMS IS
BOCCTaHOBJICHUS OPTaHU3Ma W MOATBEPIKICHHS qHadeTa.

Jlo mpoBefeHUs TPaHCILIAHTAI[MH TECTHPOBATIM HHCYIHHOTPOIYIUPYIOIINE CIOCOOHOCTH HE3PEINBIX OCT-
POBKOBEIX KIeTOK. Kak moka3zaHo Ha ¢Gur. 6, He3pelbie OCTPOBKOBBIC KICTKU MPOIyIUpoBaiu okoio 10% wuHCy-
JIMHA, B HOPME 0’KHAIAEMOTO OT 3PEIBIX OCTPOBKOBBIX KICTOK. DTOT (DAKT B COUETAHHU C MaJBIM KOJIAYECCTBOM
TPaHCIUIAHTHPYEMBIX OCTPOBKOB, cocTaBisromuM okoio 3-5K IEQ/kr (5-10% MHCYIHHONIPOAYIHPYIOIUX OCT-
POBKOBBIX KJIETOK, OOBIYHO MCTOIB3YEMBIX ITPH WHTPATIOPTAIBHOM TPAHCIUIAHTAIINN), CO3AAET JKECTKUE YCIOBHS
WCIIBITAHUN YCTPOMCTB U1l TPAHCIUIAHTAIIMM KJIETOK. B HacTrosiee BpeMsa B KIMHUYECKON Teparmuu Ha OCHOBE
TPaHCIUIAHTALIUU OCTPOBKOB MH(Y3HsI aJJICKBATHOTO KOJTMYECTBA [3-KJICTOK SBISACTCS MPEISATCTBACM MPH JICUCHUH
WHCYJIHHO3aBHCUMOTO anadera. VHCYIHMHOHE3aBHCHMOCTh OOBIYHO IOCTHTAeTCS IPH TOCTaBKE TOCTATOYHOTO
KOJIMYECTBA OCTPOBKOBBIX KjeTok, mpuMmepHo 10000 IEQ/kr Beca Tenma penmmnuenTa. J[ns obecniedeHns TaKoro
KOJIMYECTBA OCTPOBKOBBIX KJIIETOK COTIIACHO COBPEMEHHBIM MPOTOKOJIAM TPaHCIIAHTAIIMH OCTPOBKOB HA OJTHOTO
perunuenTa TpedyeTcst OoJiee OTHON JOHOPCKOW IMOKETYTOYHOM JKeNe3bl, uTo co3faet nedunut u 6e3 Toro
OTPaHUYEHHOTO JIOHOPCKOTO MaTepuana. TakuM o0pa3oM, el TITUKEMHYCCKHA KOHTPOIb MOXET OCYIICCTB-
JATBCS C UCHOJB30BaHUEM TONBKO 5-10% OCTPOBKOBBIX KJIETOK, KOTOPBIC B HACTOSIIECE BPEMsI HCIIOIB3YHOTCS
NP UHTPANOPTANEHOW TPAHCIUIAHTALMH, YUCIO MAIIMEHTOB, CTPAJAIONINX NHA0ETOM, KOTOPHIM MOXET OBITh
OKa3aHO TEPAIeBTUYECKOC JICUCHIE HA OCHOBE TPAHCIUIAHTAIIMY OCTPOBKOBEIX KJICTOK, CYIIICCTBEHHO BO3PACTET.

Jlns TecTUpOBaHMS JIUTEIBHOTO BBDKMBAHUS W (DYHKIIMOHHUPOBAHHS TPAHCILUIAHTHPOBAHHBIX OCTPOBKOB
MPOBOIMIIA TUCTOJOTHYCCKUIA aHAIN3 SKCIUIAHTHPOBAHHBIX YCTPOWCTB. OCYINECTBIIIM TaKKEe MOHHTOPUHT
(hyHKIIMOHUPOBAHUS OCTPOBKOBBIX TPAHCIUIAHTATOB IIOCPEACTBOM MPOBOIUMEIX Pa3 B JABE HENIENH 3aMEpPOB CO-
JIepKaHUs TIIFOKO3bI B KPOBU M MPOBOIMMEIX [IBA pa3a B MECSIl BHYTPHUBEHHBIX TTIOKO30TOJIEPAHTHBIX TECTOB
(IVGTT).

a) ['mcronormueckuii anann3 GyHKIHOHUPOBAHUS OCTPOBKOBEIX TPAHCIIAHTATOB

[Tocne ’kCTITaHTHPOBAHUS YCTPOHCTB depe3 9 Helelnb B YCTPOMCTBAX ACTEKTHPOBAIN MHCYIHH C HCIIOJb-
30BaHHEM CHEeNN(UICCKUX TEPBUYHBIX aHTHTEN K HHCYHHY. Ha ¢ur. 17A moka3zaHsl pe3ynbTaThl OKpaIIHBaHHS
Ha WHCYJIMH B MMOPUCTOHM KaMepe dKCILUIAHTHPOBAHHOTO YCTPOUCTBA. J[eTCKTHpOBaHUE WHCYJIMHA B KaMepe yKa-
3BIBACT, YTO OCTPOBKOBBIC KJICTKHU, COJACPKAIIUECS B YCTPONCTBE, JKU3HECIIOCOOHBI M ()yHKIIMOHATBHEI yepe3 9
HeJleb TOCIe TPaHCIUIAHTAIMH. MIMMYHOTHCTOXMMUAYECKOS OKPAIIMBAHUC CEKIUI SKCIUIAHTAaTa MPOJCMOHCT-
PHUPOBANIO HATMYHE 30POBBIX, XOPOIIO OTKOH(PUTYPUPOBAHHBIX OCTPOBKOB, OKPYKCHHBIX KPEIKUMH MHKPOCO-
cynamu (¢ur. 17B; MEKpOCOCYIBI TOMEUYCHEI CTPEIKAMH).

b) M3mepenus comepikaHus TIIFOKO3BI

s MonuTopuHra ()YyHKIIMOHHPOBAHUS OCTPOBKOBBIX TPAHCIDIAHTATOB BCIEX 3a TpaHCIDIAHTAIHEH IIpo-
BOJIMIIA €KEHEACTbHbIC 3aMePhl COACPKAHUS TIOKO3BI B KPOBH HATOIIAK W HE HATOMIaK. Takue 3aMephl crrocod-
CTBOBAJIM OTIPE/ICICHHUIO 00IIeH 3 PEeKTUBHOCTH YCTPOMCTB ISl TPAHCIIIAHTAIINH KIETOK MIPU ATUTEIHHOM KOH-
TpOJIE CONIEPKAHMS TIIFOKO3BI B KPOBHU. 3aMepHI COJIEPKAHMUS TIIIOKO3bI B KPOBHM HATOIIAK 00SCTIEYMBAIIN KOHTPO-
JUPYEeMBI TIOKa3aTedbh (QYHKIIMOHHPOBAHUS TpaHCIDIAHTaTa. ECIM TOBOPHUTH KpaTKO, W3 BEHBI JKUBOTHOTO-
PELMITAEHTA MPOBOIMIN 3200 KaIlTd KPOBHU (HECKOJIBEKO MUKPOIUTPOB), TIOCIIE YETO ONPEACISIIA YPOBEHB TIIHO-
KO3bl B KPOBH, HCIONB3ys TItokoMeTp Freestyle Lite mnm wHOE YCTPOWCTBO U TECTUPOBAHHS COJCPKAHUS
TJTFOKO3EI.

Kak mokazano Ha ¢ur. 18, TpaHCIIAaHTHPOBAaHHBIC OCTPOBKH JEMOHCTPHPOBAIH JIUTCIBHBIA KOHTPOJb
COJICpKAHUS TIIFOKO3bI BILUIOTH JIO SKCIUIAHTHPOBAHUS YCTPOUCTB yepe3 72 nHs. JKUBOTHBIC B TPYIIIE "TIHMKEMHU-
YeCKOro KOHTPOJs" (n=4) ObLIM MHCYTHMHOHE3aBHCUMBIMU, TIPH 3TOM COJACPIKAHUE TITFOKO3bI B KPOBH KOHTPOIIH-
POBaJH TOJBKO C TIOMOIIBIO0 OCTPOBKOB B YCTPONCTBAX AJIS TPAHCILIAHTAITNH KJIeTOK. JKUBOTHBIE B 3TOH rpymIie
TIPOSIBISIIN UTTENBHYIO HE3aBHCHMOCTh OT WHCYJIMHA IOCHIE TPAHCIUIAHTAUH OCTPOBKOB. OTHAKO Y HEKOTO-
PBIX KHBOTHBIX COXPAHSJIACh TUIEPIIUKEMIUs (TIOBBIIIEHHOE JHEBHOE COJEpKaHHE TIIIOKO3BI B KPOBH) IOCIHE
TpaHCIUIAHTAIIMM OCTPOBKOB B YCTpOHCTBa (n=6). DTO OBUIO CBSI3aHO C HU3KUM METAOOJMYECKUM KaueCTBOM
OCTPOBKOBBIX TPAHCILIAHTATOB M HU3KOH 70301 TPAHCIUIAHTUPYEMBIX OCTPOBKOBEIX KieTok (IEQ/kr). KaduecTtBo
OCTPOBKOB JIO TPAHCIUIAHTALIUU XOPOIIO KOPPEIHUPOBATIO C TOITOCPOYHBIM YHKIIHOHHPOBAHUEM OCTPOBKOB.

¢) I'moko30T0NEepaHTHBIHN TECT

['mI0K030TONIEpaHTHEIC TECTHI BAXKHBI IS OLCHKU ()YHKIIMOHHPOBAHUS OCTPOBKOBBIX TPAHCILIAHTATOB ITYy-
Tem cpaBHeHus [VGTT-pesynbraroB 10 u mocie TpaHculaHtaruu. s tectupoBaHust 3PQeKTHBHOCTH yCT-
pOMCTB 1715 TpaHCIUTaHTauuu KieTok npoBoguid [VGTT-TecTsl 10 BBINOJHEHUs MaHKPEATIKTOMHUM (MCXOAHAS
TpyIINa) B pa3TUYHbIC MOMEHTHI BPEMEHH TOCJIC TPAHCILIAHTAI[UN OCTPOBKOB B YCTPOWCTBA, a TAKXKE IMOCIE IKC-
TaHTupoBanus ycTporcTB. [VGTT-TecTsl IPOBOAMIN MTyTEM BBEIEHUS O3Bl JEKCTPO3bI M 3aMepa BPEMEHH,
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KOTOpOe TpeOyeTcsi, YTOOBI YHIOTCHHBIN MHCYJIHH MPHUBET COACP)KaHUC TIIFOKO3BI B COOTBETCTBHE C UCXOHOU
rpymmoii. B mononHeHue k 3aMepaM COJCpKaHUS TITFOKO3BI B KPOBH MPOBOIWIN 3a00p 00pa3loB KPOBU B pas-
JIMYHBIE MOMEHTHI BPEMEHH /IS U3MepeHus coaepkanus C-TenTua, sBISomerocs mo00YHEIM MIPOAYKTOM MIPH
cuHTe3e MHCynuHa B-xiretkamu. Pesymbratsl [IVGTT-TecTOB MHTEPIPETUPOBAIN HA OCHOBE aOCOJIOTHBIX 3HA-
YeHUH coaepkaHus TIIIOKO3bI B KpoBH (¢dur. 19A), mnomaan non xkpuBoi (AUC) ypoBHS TIIOKO3BI B KPOBH
(¢wur. 19B), a Taxke kpaTHOCTH M3MeHeHUs ypoBHs C-nienrtuaa (ur. 19C).

Kaxk nokazano Ha ¢ur. 19A u 19B, copeprxanue rIIIOK03bI CyIIECTBEHHO NoBbIanock (p<0,001, cornacuo
IUCTIEPCHOHHOMY aHAJIM3Y) IOCIIe SKCIUIAHTUPOBAHUS YCTPOICTBA, CBUACTEIBCTBYS O TOM, UTO YAAJCHHE YCT-
POWCTBa MPUBOINUT K MPEKPAIICHUIO MHCYIMHOBOW (DYHKIIMH aHAJIOTWYHO AMAOCTHBIM JKHBOTHBIM, Y KOTOPBIX
OCTPOBKOBBIE KJIETKH OTCYTCTBYIOT. XOTSI CaMble HU3KHE YPOBHH TIIFOKO3bI OBLTH OOHAPYKEHBI Y KUBOTHBIX, HE
MOJBEPTaBIINXCS MAHKPEATIKTOMHH, Y PEIMIAEHTOB OCTPOBKOBOTO ayTOMMILIAHTaTa HAOIFOJAIOCh CYIIECT-
BEHHOE CHIDKEHHUE COJIEp KaHUs TIIIOKO3bl MOCTIe MHBEKIMHU JAEKCTPO3bl, CBUIIETENBCTBYSI O TOM, YTO HE3peJble
OCTPOBKOBBIC KIICTKH CIIOCOOHBI BBKHBAThH M (DYHKIIMOHHPOBATH TIOCIIC TPAHCTUIAHTAIUH.

OO0pasIsl CHIBOPOTKU KpoBH, cBsi3aHHble ¢ [VGTT-Tecramu, aHaIM3UPOBAIM C UCIOJBF30BAaHHEM Habopa
Ui panuonMMyHoaHanm3a Ha cBuHoW C-mentuy (Linco), B KOTOpOM NPUMEHSETCS aHTUTENO, pa3padOTaHHOE
CICIHANBHO JIJIS aHaJH3a Ha cUHTeTH4Yeckuil cBuHON C-nentua. OOpasisl CBIBOPOTKH KpoBu depe3 0, 5, 15, 30,
60 1 120 MUH 1OCJIe UHBEKIUU AEKCTPO3bl HCCIeN0BaIN Ha Hainuuue cBuHoro C-nentuaa. TecTupoBanu yeTsipe
TPYIIBL: CBHHBH, HE MOJABEPTHYTHIE MAHKPEATIKTOMHH (MCXOAHAS TPYIA), PEIHUITUEHTH OCTPOBKOBOIO ayToO-
TpaHCIUTaHTaTa (IIOCJIe TPAHCIDIAHTAIIMA OCTPOBKOB), PEIMITUEHTH ayTOTPAaHCIUIAaHTATa, Y KOTOPBIX YCTPOHCTBA
ObpuTH yrmaneHsl (IOCiIe yAaJIeHUs YCTPOMCTB), a Takke AMa0CTHBIE KOHTPOJBbHBIE CBHHBU. lIpm mccinemoBanun
KPaTHOCTH M3MEHEHUs ypoBHA C-IenTHaa cpenn pa3iInyHBIX MCCIEeIyeMbIX TPYII B HCXOIHOM IpyIIe U y pe-
[IUMHAEHTOB TIOCJIEe TPAHCIUIAHTAIIMH OCTPOBKOB PE3YyJIbTATHl OBLIM BIIOJHE COIOCTAaBUMBI, XOTs YypoBeHb C-
MEeNTHA Y PEIUITUEHTOB MOCIE TPAHCIUIAHTAIIMH OCTPOBKOB MOBBICHIICS Yepe3 60 MHUH B OTJIMYHE OT UCXOTHON
TpyINBI, B KOTOPOH moBbIeHHe MMeno Mecto yepe3 30 muH (dur. 19C). Kpome Toro, KpaTHOCTh M3MEHEHUS
ypoBHst C-menTuaa B TpyIIe MOCIE yTAJICHUS YCTPOHUCTB W NTUAOETHOW KOHTPOJLHOW TPYIIE ObUIa CXOXKEH,
CBUJICTEIILCTBYS O TOM, YTO TPaHCIUIAHTUPOBAHHBIC OCTPOBKM OBUIM OTBETCTBEHHHI 3a BBIOpoc C-menTHia 10
yAaJieHus! yCTPOUCTBA.

Jpyrue BapuaHTHI U3TOTOBICHHUS W300pPETECHUS CTAaHYT OYCBHIHBI CIICIIUAUCTAM B JTAHHOW OOJIACTH TeX-
HUKH TI0CJIe U3YYCHHUS ONHCAHMS M MPAKTHUECKOTO MPHUMEHEHHS M300peTeHHs, pacKpeIToro B HeM. Onucanne u
MPUMEPHI CIIEAYEeT pacCMaTPHUBATh JIMIIh B Ka4eCTBE WIUTIOCTPAINH, IPH 3TOM HCTUHHBIN 00BEM M CYIIHOCTH
M300pETEHUS ONPEACIIIOTCS TOCIeayIoel GopMyToi H300peTeHNSI.

DOOPMYVYIJIA N30BPETEHUA

1. Yerpo#cTBO U1l IMIUIAHTAIMK KJIETOK B OPraHU3M XO35MHa, coJiepiKaliee:

(A) mopucTHIil KapKac, colepKalinii MOJMMEPHYIO CETKY, KOTopas SIBJISETCS MMMYHOJIOTHYECKH COBMEC-
THUMOH, 00pa3yIoIy0 CTEHKH 110 MEHBIIIEIH Mepe OHON KaMephl,

IJie KaMepa COJEPXHT MOJIOCTh BHYTPU KaMepbl U OTBEPCTHE HA NMPOKCHMAIILHOM KOHIIE WJIM Ha JIUCTallb-
HOM KOHIIE, THOO M Ha MPOKCHMAILHOM KOHIIE, M Ha JUCTATHHOM KOHIIE KaMephl, U

IIPH STOM MOPHUCTHIA KapKac MMEET MOPHI, BEIOJHEHHBIE ¢ BO3MOXKHOCTBIO CIIOCOOCTBOBATH NMPOPACTAHHIO
COCYIUCTHIX ¥ COEIMHUTEIBHBIX TKAHEH BOKPYT CTEHOK M Yepe3 CTEHKH 110 MEHBIIEeH Mepe OAHOM KaMephl, 1

IIPH 3TOM II0 MEHBIIIEH Mepe YacTh YKa3aHHOTO IMOPUCTOTO KapKaca MOKPHITa OMOCOBMECTUMBIM | Onoe-
TpagupyeMBIM MaTepHajoM, KOTOPHIH BPEMEHHO 3aIlONHSIET MOPHI YKa3aHHOTO KapKaca M BPEeMEHHO MIpenoT-
BpaIaeT IpopacTaHne COCYANCTHIX U COSIMHUTENBHBIX TKaHEH B MIPOCBET MO MEHBIIECH Mepe 0HON KaMepHl;

(B) mo MenbIIe#t Mepe 0iMH ChEeMHBIN HEMOPHUCTHIM BKIIA/IBINI, BHITOJHEHHBIH ¢ BO3MOKHOCTBIO pa3Mellie-
HUS, B [TOJIOCTH 110 MEHBLIEH Mepe OJTHOI KaMephl,

TIPY 5TOM BKJIA/IBIII MIPOJIOIKACTCS BJIOJIb TIOJIOCTH KaMephl; 1,

(C) no MeHbILeH Mepe OAWH YIJIOTHUTENb, BHIIOJIHEHHBIH C BO3MOXHOCTBIO 3aKPBITHS MPOKCHMAaJIbHOTO
WY TUCTAJIBHOTO KOHIIA, JIN00 M POKCUMAIBHOT0, M IUCTAIBEHOTO KOHIIA KaMEphI.

2. YcTpoHcTBo 110 1.1, TIe YCTPOHCTBO COMEPIKHUT KIETKA BHYTPU KaMephl.

3. YCTpoHCTBO 110 11.2, B KOTOPOM KJIETKH COJIepKaT OCTpOBKHU JIaHTepraHca.

4. YCTpOHCTBO 110 1.2, B KOTOPOM KIIETKH COJeprKaT OCcTpoBKH Jlanrepranca u kiaeTku CepTom.

5. YCTpOHCTBO 110 11.2, B KOTOPOM KJIETKH COAEPKAT CTBOJIOBBIE KIICTKH.

6. YCTpOHCTBO 1O 1.2, B KOTOPOM KJIETKH COZEP)KaT HeWpaIbHBIE CTBOJIOBBIC KIETKH, TOTTAMUHEPTUICCKIE
HEHPOHBI, KIETKH IMyNOBUHHONW KPOBH, SMOPHOHAIHHBIE CTBOJIOBBIC KIETKH WM ME3CHXHUMAJbHBIC CTBOJIOBBIC
KJIETKH.

7. YcTpoHCcTBO 10 1.2, B KOTOPOM KJIIETKH colepikaT TudQepeHMpoBaHHbBIC CTBOJIOBBIC KJICTKH WM WH-
KarCyJIMPOBAaHHBIC KJICTKH.

8. YcTpoicTBO 10 1.7, B KOTOPOM KJICTKH WHKAIICYJIMPOBAaHBI B IbI'MHAT, MOJIMCAXapUIHBIH THAPOTEb,
XHUTO3aH, aIbIMHAT KaJbIUs WK Oapus, CIOMCTYI0 MAaTPUILy ajlbTMHATA U MOJIIN3UHA, (hOTOMOIUMEPU3YESMBbIH
MOJIMMEP MOJTUITUICHTITUKOIS, TOIUKPUIIAT, THAPOKCHITUIMETAKPUIAT, METHIIMETAKPUIIAT, CUITUKOHOBBIC Kall-
CYJIBI, CHIITMKOHOBBIC HAHOKAIICYJIBI, IIOIMMEMOpPAHbI WM COTIOTIUMEP BUHIIXJIOPHIA C aKPHIOHUTPHIIOM.
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9. YcrpolicTBo 10 1.2, B KOTOPOM KJIETKH COAEpIKaT aJUIOTCHHBIE, KCEHOT€HHbBIC WJIN CHHICHHBIE JIOHOP-
CKHE KIIETKH.

10. YcTpoHcTBO 10 1.2, B KOTOPOM KJIETKH COIEpPXKAT KIIETKH WM KJICTOYHBIC JIMHHUH, MOJIYICHHBIC I10-
CPEICTBOM T€HHOM WH)KEHEPHH.

11. YcTpoiicTBo 1o 1.1, B KOTOPOM MOPUCTHIA KapKac COIAEPKUT MHOXKECTBO KaMep, COSAMHEHHBIX JiaTe-
paJBHO.

12. YerpoticTBo 110 1.1, B KOTOPOM 10 MEHBIIIEH Mepe OJUH YIUIOTHUTEIh MPEICTaBIsIeT COO0M oTuMep-
HYIO IUIEHKY, KOTOpas IPUBapeHa K IMOPUCTOMY KapKacy yIbTPa3BYKOM.

13. YerpoiicTBo 1o 1.1, B KOTOPOM NOAMMEpPHAs CETKA COAEPKUT HOIUIPOIIICH.

14. YerpoiictBo 1o 1m.13, B KOTOpOM OHOCOBMECTHMBIH, OHMOAErpafiupyeMblii MaTeprail COAEPIKHUT OJUH
WJIM HECKOJIBKO M3 (haKTopa pocrta, aHTH(HUOPO3HOTO areHra, MojJuMepa, COCyIUCTOr0 IHI0TEIHAIBHOTO (haKTo-
pa pocra (VEGF), xonnarena, puOpoHeKTHHA, TOIMATHIICHUMUHA U CyJIb(arta IeKCTpaHa, COMOIMMEpa OINBH-
HWJICHJIOKCAaHa U TOJIMATWICHUMHUHA, (hOCHOPIIXOINHA, MOIUITUICHIIIMKOIIS, COIIOJIMMEPa MOJIOYHOH M TIIHKO-
JIEBOM KHCJIOT, MTOJIMMOJIOYHOM KHCIIOTHI, MTOJUTHIPOKCHBAIEPaTa H €0 COMOJIMMEPOB, IOJUTHIPOKCHOYTHpaTa
M €ro COMOJMMEPOB, MOJUINOKCAHOHA, MOJHMAHTHIPHUIOB, MOJIHMAMHUHOKHCIOT, MOJIHOPTO3(HPOB, KEIaTHHA,
EJUTIOJIO3HBIX MOJMMEPOB, XUTO3aHa, albrIHATa, BUHKYJIMHA, arapa, arapo3bl, THATypPOHOBOW KUCIIOTHI U Mat-
purens.

15. YerpoticTBo 110 1.1, B KOTOPOM TOPHUCTHIN KapKac BBHITIOJHEH ¢ BO3MOKHOCTBIO CITOCOOCTBOBATH Bpac-
TAHWIO COCYAMCTOW M COEAMHUTENHHON TKaHEW B MOPHCTYIO KaMmepy Ui MHKAICYJIHPOBAaHMS BKJIAJBINA B HeE-
OBACKYJIIPH30BaHHYIO KOJUIATCHOBYIO MATpPHILy, W MPH STOM BKJIQJBII MIPUTOJACH IS M3BICUCHUS U3 KaMepHl
JuIst 00pa30BaHUsI IPOCTPAHCTBA BHYTPH KaMepbl, KOTOpasi MHKAIICYIMPOBaHa B HEOBACKYIIIPU30BaHHON KOJLIa-
TE€HOBOM MaTpHuIle.

16. YcTpolcTBo 10 1.1, JOTONHHUTENBHO COJEpIKallee CPEeACTBO JUIs JOCTaBKU KIIETOK, COJEpIKallee I10
MEHBIIIEH Mepe ofHy TPYOKY At MH(Y3UH KIETOK, BBHIIOJIHEHHYIO C BO3MOXKHOCTBIO Pa3MEIICHHsI BHYTPH Ka-
MEpHI, ¥ BHITIOJIHEHHOE C BO3MOKHOCTBIO IOCTaBKH KJIETOK B KaMepy YCTpoOicTBa.

17. YerpolcTBO 10 1.1, B KOTOPOM TOPHUCTBIA KapKac CONEPIKUT OAHY, IBE, TPH, YETHIPE, TATh, IIECTh,
CEMb, BOCEMb, JIeCATh, ABCHAANATH WM OOJbIIee KOTUIECTBO KaMep.

18. Crioco0 TpaHCIUTAHTAITMH KJIETOK B OPTaHU3M XO3SIMHA, BKITIOYAIOITHIA dTAIIbI:

a) IMIUTAHTAIMS YCTPOHCTBA 10 JTIF000MY M3 ML 1-17 B OpraHu3M X03sIMHa;

b) momnepxaHne ycTpoilcTBa B OpraHM3Me X03iWHa 10 MHOWIBTPAIUU B yCTPOHCTBO COCYTUCTBIX M CO-
eANHUTEIHHBIX TKAHEH;

C) MOJy4EHHE AOCTYyTa K MMIUIAHTUPOBAHHOMY YCTPONCTBY M OTKPBITHE 110 MEHBIIEH Mepe OHOTO YIUIOT-
HUTEJIS;

d) u3BneueHNe 10 MEHBIIEH Mepe OAHOTO BKJIA/IBINIA U3 KaMEphl;

€) BBeJICHHUE TpYOKH /It MH(Y3UH KIETOK B KaMepy;

) ur(y3us KIETOK B Kamepy U

g) TIOBTOPHOE 3aKPBITHE 110 MEHBLIEH MEpe OHOTO YIUIOTHHUTEIIS.

19. Crioco6 mo 1.18, JOMONHUATENBHO COAEPIKAIIMMA dTAll BH3yalU3allii TIOPUCTOTO KapKaca JI0 TOCTaBKU
KIIETOK.

20. Crioco6 1o 1.18, B KOTOpOM KJIETKH coAepkKaT OCTPOBKH KJIeTok JlaHTrepranca.

21. Croco6 mo 1.18, B KOTOpOM KIIETKH COAEpkAT ayTOTeHHbIE, aJUIOTCHHbBIE, KCCHOTCHHBIE WIIM CUHTCH-
HBIE IOHOPCKHE KIETKH.

22. Crioco0 1o 11.18, B KOTOPOM KJIETKH COZEpPXKAT KICTKH WJIH KIETOYHBIE JIMHHH, TTOJTyYeHHBIE TOCPEICT-
BOM T€HHOW MHXXCHEPHH.

23. Crioco6 1o .18, B KOTOpOM KIIETKH COZIepKaT OCTPOBKHU KJIeTOK JlaHrepranca u kinetku CepToi.

24. Crioco6 1o 11.18, B KOTOPOM KIIETKH CO/IEPKAT CTBOJIOBBIE KJICTKH.

25. Cnoco6 1o 11.18, B KOTOPOM KIJIETKH COAEpKaT HeHpaJIbHBIE CTBOJIOBBIE KIIETKH, JIOTMIaMHHEPTHIECKUE
HEWpPOHBI, KJIETKA MYNOBUHHOW KPOBH, SMOPHOHANIBHBIE CTBOJIOBBIE KJICTKH WJIM ME3EHXHMAaJIbHbIE CTBOJIOBHIC
KIICTKH.

26. Cnioco6 1o 1.18, B KOTOpOM KJIETKH conepkat nuddepeHITMpoOBaHHbBIC CTBOJIOBBIE KIETKH WA WHKAII-
CYJTHPOBAHHBIC KICTKH.

27. Cnoco6 1o 1m.26, B KOTOPOM KJIETKH MHKAICYJUPOBaHbl B allbIMHAT, MOJIMCAXAPUIHBIA THAPOTENb, XU-
TO3aH, aJIbTUHAT KaJbIUA WIN Oapus, CIOMCTYI0 MATPHIly ajbTHHATA W HOJMIN3UHA, (POTOIIOIMMEPU3YEMBbIH
MOJIMEP TOJMATHIICHTINKOIIS, TOJIUKPUIIAT, THAPOKCHITHIMETAKPUIIAT, METHIIMETaKpHIIaT, CHIIMKOHOBBIC Kall-
CYJIbl, CHJIMKOHOBBIE HAaHOKAIICYJIbI, OJIMMEMOpaHbI MM COTIOJIMMEpP BUHIIIXJIOPH/A C aKPHIIOHUTPHIIOM.

28. Crnocob no moboMy u3 ni.23-27, B KOTOPOM OpraHM3M XO3sSHHA XapaKTEPU3yeTCsl TeM, YTO UMEET
nuaber.

29. Crioco6 1o 11.28, B KOTOpOM 1uabeT NpecTaBiIsieT co00H HHCYIMHO3aBUCUMBIH THadeT.

30. Cnoco6 no 1n.28 uim 29, XapaKTepu3yOMMNACS TEM, YTO OPTaHU3M X03MHa MOXET OBITh BOCCTAHOBJICH
JI0 HOPMOTJIUKEMUH.
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2 HEOQEMM (n=2)

CETKA 1 | CETKA 2 | CETKA 3 | CETKA 4

CPEOHAA TONWWNHA

KOMNATEHA (Mm) 3.63 2.96 3.63 3.55
KONMMYECTBO
COCYI0B HA cm? 5.2 5.92 31 2.76
4 HEOENU (n=1)

CETKA 1 | CETKA 2 | CETKA 3 | CETKA 4

CPEQHARA TONMUHA
KOMMATEHA () 317 | 267 | 533 3.67
KONMMYECTBO
COCY/I0B HA om? 412 | 315 | 264 474
8 HEQEJb (n=2)

CETKA 1 | CETKA 2 | CETKA 3 | CETKA 4

CPEAHAA TONWMHA

KOMMATEHA (Mm) 3.0 333 4417 5.0
0525£3§°J22M2 375 1.87 2.39 2.21
Our. 14
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