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KCEHOTPAHCIIVIAHTALIIUA KYJbTYPbI B-KJIETOK B JIEHEHUN
NHCYJIMH3ABUCHUMOI'O CAXAPHOI'O IMABETA

B knmuHuYecknx ycnoBusX 6-Tv O0JBHBIM C MHCYJIMH3aBUCUMBIM CaXapHbIM THA0ETOM
BBINOJIHEHA KCCHOTPAHCIUIAHTAIUS KYIbTYPbI D-Ki1eToK 3MOPHOHOB ¥ HOBOPOIKICHHBIX
KPOJIMKOB B IIPOCBET a0PTHI U IIIy0OKyI0 apreputo 6eapa. [locae onepannn, co cpokom
HaOmoaeHus 10 1 roaa, HaOIOAANCS XOPOIIMI KIMHUYECKUN aHTHAna0eTHYecKuil 3 ek
CO CHIKEHUEM CYTOYHOTO MpO(HIIs MIMKEMHUH, HHCYJIUHNOTpeOHOCTH Ha 60-65%,
MOBBIIIEHHEM ypoBHs C-TienTHIa, UMMYHOPEAKTUBHOTO HHCYJINHA M CHIKEHHEM
TJIMKUPOBAaHUS OETIKOB MO (PYKTO3aMUHOBOMY TECTY.

KiroueBble cJji0Ba: MHCYTWH3aBUCUMBIN caxapHbIi 1rabeT, KCeHOTPaHCIUTaHTaIls,
KyJbTypa OCTPOBKOBBIX KIETOK

Xenotransplantation of b-cell embryo culture and newborn rabbits into the aorta lumen and
dup. femoral artery was performed in 6 patients in the hospital. Good antidiabetic effect with
adaily glycemia profile decrease, 60 — 65 % of insulin requirement, C-peptide,
imunoreactive insulin level increase and protein glycogenating decrease due to the
fructosamine test was obtained after the operation during one year of observation.

Key words: insulin dependent diabetes mellitus, xenotransplantation, islet cell culture.

HecmoTps Ha nocTUXKEHMSI COBPEMEHHOM qUa0eToI0ruu, npoodiemMa JeueHus
WHCYJIMH3aBUCUMOTO caxapHoro auabera (M3CJI) ocTaeTcs BecbMa aKTyallbHOM.
HeyxkiionHO pacTeT yncio 00bHBIX, U 1o JaHHbEIM BO3 3a0051eBaeMOCTh 1uabeToM
cocTaBiigieT 3—5% HaceJaeHusl 3eMHOI0 11apa, a ¢ y4eTOM HeAMarHOCTUPOBAHHBIX (OPM
pacnpoCcTpaHEHHOCTh €ro Aocturaet 6 — 7%. B cTpyKType J1eTaqbHOCTH OCHOBHOE MECTO
3aHUMAIOT KOMATO3HbIE COCTOSIHUS, THabeTrnuecKkas HedpornaTusi ¢ pa3BUTHEM MMOYEUHOM
HEJIOCTATOYHOCTH, CHHAPOM I a0€TUUECKOM CTOIBI C pa3BUTHEM THUA0ETUUECKOM
TaHTPEHBI, COCYIUCThIC U KapAuaibHbIe oclioxkHeHNs. DyHIaMeHTaIbHbIE MEUIIUHCKUE
MCCIIeIOBAHUSI CO3/aTU TPEANOCHIIKY I pa3paO0TKU U BHEJPEHUS B KIMHUYECKYHO
MPaKTUKY HOBBIX MPEMapaToB HHCYJIUH3AMECTUTENbHOM Tepanuu. [lonyueHbl HOBbIE (HOPMBI
WHCYJIMHA, CO3/IaHbl alllapaThl HCKYCCTBEHHOMU MOKETYI0YHOM Kele3bl. OTHAKO pa3BUTHE
WHCYJIUHPE3UCTEHTHOCTH, HE KOHTPOJIMPYEMbIE THUIIO- U TUIIEPTIUKEMUYECKUE COCTOSIHUS,
O0COOEHHO B HOYHOE BpPEMSI, HE TIO3BOJISIIOT CUUTATh KOHCEPBATUBHBIN METO/
OKOHYATEJIHLHBIM B JICYCHUU CaXapHOTO Juadera.

B cBsi3u ¢ 3TUM B noceHUE T0/1bl 0O0JIBIIIOE PACIIPOCTPAHEHUE TTOTYUUITH
TpaHCIIaHTalMOHHBIE MeTo 1kl JeueHus:t U3CJl — annoTpaHcIianTalus MOMKEITYJ0UHOM
’KeJe3bl Ha COCYAMCTBIX CBS3AX U CBOOOIHAS MepecaaKa OCTPOBKOBBIX KieToK. Kak
U3BeCTHO, MaHu(pecTaius nuadeta Hactymnaer nmpu rudenu 80% b-kneTok, a odmas macca
OCTPOBKOBOM TKaHU MOJKEITYJOUYHOM kKeJe3bl cocTaBisgeT uilb 1—2%. [loatomy
nepecaaky b-kiaeTok ciaeayeT npu3HaTh HauOoIee palMoOHATBHBIM METOOM B JICUCHUH
N3C/. [Tokazanus Kk cErMEHTapHOW WJIN MMOJHOM TPAHCIUIAHTALMHN MTOKETYTOYHOM 7KENE3bI
B HACTOSIIIEE BPEMS CYKEHBI U KaCAtOTCA CIIy4aeB Pa3BUTHA Y MAIMEHTOB YPEeMHUYECKON
craguu quadernueckoit Hepponatuu [9]. B aTHX ciaydasx MOXKET BBINOIHATHCS
OJIHOBpEMEHHAasl TPAHCIUIAHTAIIMS KaK MOAXKETYJOYHOM JKeJe3bl, Tak U mouku. HecmoTps Ha
OMOJIOrMYECKYIO0 11€JIECO00PA3HOCTh TAKOTO BMEIIATENBCTBA, MO JAHHBIM JTYUIITUX
TPaHCIJIAHTAIIMOHHBIX IEHTPOB EBpoMbl 1 AMEpUKH, OCTAETCSI BICOKOM
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MOCJIEONEPALIMOHHAS JIETAIbHOCTh, KpaiiHe BhICOKas ce0e-CTOMMOCTh BMEIIATENbCTBA,
HEO0OXOIUMOCTh JUIMTEbHONM UMMYHOCYIIPECCUBHOM TEpaIu, a OCIOKHEHUS
UMMYHOCYIIPECCHBHOTO M XHPYPTUYECKOT0 XapakTepa gpocturarot 75% [4,8,9].

CBo0OonHas mepecajika OCTPOBKOBBIX KJIETOK SIBJISIETCS OMOJIOTMUECKON adbTEPHATHUBOM
TPaHCIUIAHTALMU MOKENTyI0YHOM JKeJe3bl, a MPeIBAPUTENbHOE BbIICIICHHE U
KyJIbTUBUPOBaHHE D-KIETOK MPAKTUYECKH MCKITIOYAET BBEJICHUE PEIIUITHCHTY
MMMYHOJIOTHYECKH arpeCCUBHOMN DK30KPUHHOM ITAHKPEATUYECKON YaCTH JKEIIE3bL.

Hau6onee pacnpocTpaHeHHbIM HCTOYHUKOM MOJIYYE€HHSI KYJIbTYPbl OCTPOBKOBBIX
KJIETOK CUMTAETCS] HEOHaTajdbHas U (heTanbHas TKaHb yeiaoBeka. O HAaKO, HECMOTPS Ha
OOJbIIME MPEUMYIIECTBA, MOTYyUYEHHUE KYJIbTYphI KIETOK IJIOJ0B U HOBOPOXKAEHHBIX
YeJIOBEKa MMEET CBOU CYIIECTBEHHBIE HEIOCTATKU: Ne(DUIMT aJFIOFEHHOTO MaTepuaa, 4Yro
HE MO3BOJISIET CO3/1aTh JOCTATOYHBIM OaHK KYJIbTYpPbl KJIE€TOK, PEIMTHO3HbIE MPOOIEMbI U
HeraTHBHAs peakius 00IIecTBa; TPYAOEMKUI IPOTOKOJI 00CIEI0BaHUs JOHOPOB Ha
HIMPOKUNA CIIEKTP TSXKEJBIX, @ IOPON U CMEPTEIbHBIX HH(DEKIUH.

C 1983 r. HUUT u O (r.MockBa), yu4uThIBasi XOPOIIUii aHTHINAOCTUICCKHN dPPEKT
OCTPOBKOBBIX KCEHOKYJIBTYP, CTaJIM UCIOJIb30BATh TOHOPCKUI MaTepHall, MOJyYSHHbIN U3
KCEHOT'€HHBIX UCTOYHUKOB: TIOAOB KPYIMHOIO0 pOraToro CKoTa, CBuHe u T.4., a ¢ 1990 r. —
JOHOPCKUI MaTepHal IJI0/I0B 1 HOBOPOXKICHHBIX KPOJIUKOB. BbIOOp Kposinubero Marepuana
CBSI3aH C T€M, YTO: O€JIKOBask CTPYKTYpa KPOJIUYBErO U YeJIOBEUECKOI0 NHCYIMHA BEChMa
NOX0XH (Pa3Iu4us TOJIBKO MO HECKOJIBKAM aMHUHOKUCIIOTaM); XOPOIIHii
aHTUAMA0eTUYECKUM 3P PEKT KpOoIMUbero MHCYJIMHA, XOpOollas Penpo yKTUBHAS
CIIOCOOHOCTh KPOJMKOB, YTO MO3BOJISET CO3JaTh JOCTATOUYHBIN OAHK KYJIbTYPhI KIETOK,
COKpaIIaeTcs MPOTOKOJ MUKPOOHOJIOrHYecKoro oocienoBanus [1,4].

HecMoTpst Ha oueBUAHBIE IPEUMYILIECTBA CBOOOAHON TPAHCIUIAHTALIMM OCTPOBKOBBIX
KJIETOK NIEpeJl TPAaHCIUIAHTALIMEN BCEro opraHa, pe3yJbTaThl aJljI0- U KCEHOTPAHCIIAHTALIMM
OCTaIOTCs HE BIOJIHE YIOBIETBOPUTEIbHBIMU. DTO CBA3aHO, INIABHBIM 00pa3oM, ¢
HEMPOJOJIKUTEILHOCThIO aHTUIMAa0eTUUeCKOTO 3¢ dekTa, uTo TpeOyeT B MOoCIeyIoneM
JOTIOTHUTENbHBIX MOACAA0K KIETOK. 110 JaHHBIM JIUTEpaTyphl, MAKCUMAIBHOE
(yHKUMOHUPOBaHUE KJIETOK Habmonaercsa B TeueHue 6 — 10 mec. [pu sTom 30Ha
TpaHCIUIaHTauy (BOPOTHAsI BEHA, IMYJIbIIA CEJIE3EHKH, IICYCHH, OOIBIION CATbHUK H T.J.) HE
MMEET CYIECTBEHHOI0 3HaueHus. [[pnunHoil rubenu KIeToK sIBIsieTCs], Kak MpaBUIo,
peakius ortopxenns [2,4,5,6,8].

MHOTro4KCIIEHHBIMU 3KCIIEPUMEHTATBHBIMU HUCCIIEIOBAHUSIMHU OEJIOPYCCKUX YUEHBIX
OBLIIO OKA3aHO, YTO TKaHU, UMEOIINEe TU()PY3MOHHBINA TUI TUTAHUS, B TOKE KPOBH KaK
aUMMYHOT'€HHOM 30HE, MOTYT JUIMTEIbHOE BPEMSI COXPaHATHCS, HE MOABEPrasiCh peakinu
orTopkeHus [2,3]. PaHee mpoBeieHHBIC HAMH YKCIIEPUMEHTATBHBIE HCCIICIOBAHUS HA
co0akax ¢ aJlNIOKCAHOBBIM CaXapHbIM AHMa0E€TOM MOKa3al, YTO KCEHOKYJIbTYpa KPOJIMKOB,
IIOMEILICHHAsl B KaIlCy/ly U UMIUIAHTUPOBAHHAsL B A0PTY, CO3a€T XOPOIIUN CTOUKUN
HOpMoOTJIuKeMuueckuit 3p ekt B TeueHnue 2-x u 6omnee net [1,2,3]. YuuteiBas 0obiioi
IKCIICPUMEHTAIBHBIN OMBIT U ONBIT KceHoTpaHciwantauit HUUT u UO [4], nensio Haiero
MCCJIeI0BAHUS SIBUIOCH OLIEHUTH 3 (PEKTUBHOCTh TPAHCILIAHTALUU KYIbTYpPbl OCTPOBKOBBIX
KJIETOK TOJIKETYTOYHOM Kese3bl SMOPUOHOB U HOBOPOXKAEHHBIX KPOJUKOB B JICUEHUU
oompHBIX U3C/I.

Marepuan u metoasl. [lonyuus paspemenrne MuHuCTEpCTBa 31paBOOXPAHEHUS
PecnyOmviku benmapych Ha KCeHOTpaHCIUTaHTanuio b-kietok, B Teuenue 2001—2002 r.r.
HaMH BBIMIOJIHEHO 6 TpaHCIutaHTanui 001bHBIM, cTpagatouuM U3CJI. JnurensHOCTh
3aboneBanus quaberom koaedanack oT 16 qo 30 net. Bo3pact 60sbHBIX cocTaBisi 23—56
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net. CyrouHasi mOTpeOHOCTh B MHCYIUHE cocTaBlisia 56—62 En. Cpeaun 6onbHbIX ObuT 1
MY>KYMHA, OCTaIbHBIC KEHIIUHBI. HecMOTpst Ha mOoCTOSTHHOE HAOII0IeHIE SHIOKPHUHOJIOTA,
NEPUOANYECKOE CTAlMOHAPHOE JICYCHNE B YHJAOKPUHOJIOTHIECCKIX KIMHUKAX, TCUCHHUE
nuabera y BceX OOJIbHBIX ObLJIO KpaliHe HeCTaOWIBHOE ¢ YaCTHIMU TUIIO- U
THMEPTIUKEMUYECKUMHU COCTOSIHUSIME. Y BCEX MallMEHTOB UMETH MECTO B TOW WIJIM WHOU
CTETICHU SIBIICHUS HEPPOTATHH, PETUHOMATHH, aHTHOTIATHH.

Jlnis pukcanuu KIETOYHOTO MaTepuaia B MPOCBETE COCYIUCTOTO Pyciia B
HKCIIEPUMEHTE HaMH ObLT pa3paboTaH KOHTEHHEp, M3TOTOBICHHBIN U3 MOJIMaMUIa U
MPEACTaBIAIOIMINN cO00M moaynpoHuaeMyro MeMopany. OCHOBHbIMHU TPEOOBaHUSIMU K
MaTepHualy IBUJIUCH: Xopoias 1udpy3noHHasi CHOCOOHOCTb U MPOHUIIAEMOCTb JIJIs
Tpo(hOreHOB, OMOMHEPTHOCTH B OTHOIIICHUH UMMOOMIN30BaHHOM KYJIBTYPBI KIETOK U
KpPOBH, aTpPOMOOT€HHOCTh, CEpTU(HUKALINA MaTepHala 1 pa3pelieHrne Ha ero UCIOIb30BaHne
B MHBA3MBHOM MPAKTHUKE, MPOYHOCTD U AJIACTUIHOCTD.

Jlis co3ganust JocTaTouHoi qudGy3un MEXKITY KPOBBIO U MOJIOCTHIO KATCYJIIbI, & TAKKE
IS KCKITIOYSHHSI BO3MOXKHOCTH Pa3BUTHS JIUM(DOIUTAPHON 1 MakpodaraabHONH peakiuy Ha
KCEHOKYJBTYPY, ONTUMAJIBLHBIM Pa3MEpPOM SIBHIUCH MOPHI AHamMeTpoM 1—2 m. Pasmepsl
Karcyibl cocTaBuian 12—15 MM B 1iuHy 1 4—5 MM B JuamMeTpe.

KynbTypy ocTpOBKOBBIX KJIETOK Tojydaiu mo metoauke Misler S. et al.[7] B mamiei
MOIU(DUKAIAH C TTOCTEAYIOIUM MUKPOOHOIOTHIECKIM, BUPYCOTOTHIECKUM U
TYMOPOIUTACTUYECKUM TeCTUpOBaHHEeM. DYHKIIMOHANBHYIO aKTUBHOCTh KYJIbTYPHI
OTIPEIETISUTH C TOMOIIBI0 Habopa /It OnpeeIeHHst IMMYHOPEaKTUBHOTO MHCYNIMHA. Ob1ee
KOJIMYECTBO KIJIETOK JIJISI KAXKJ0M TpaHCIUIaHTauu cocTaBiisuio 6—10 mutH.

TpancmianTauio KyabTypbl D-ki1eTok mpoBoamIn B ab0MUHANBHBIN O0TACT aopThI (1
0O0JIbHOM) | B IIyOOKYIO apTepHIo Oe/ipa ¢ HCIOJb30BaHUEM ayTOBEHO3HOM aHTMOILIACTHKH
(5 60mbHBIX). []0- ¥ MOCIICONIEPAIMOHHBIH KOHTPOIb 3 PeKTUBHOCTH
KCEHOTPAHCIICIAHTAIIMN OCYIIECTBIISUIN HAa OcHOBaHuM onpenenenus C-nentuna (C-Peptid
Irma, Immunotech, Yexus), nmmynopeakrtuBHoro nuncynmuna (RIO-MHC-T1T-1251, NbOX,
benapycs), ceiBopoTouHoro ¢ppykrozamuna (Fructosamin kit, Rosh-diagnostik, [Tonbmia), a
TaKXKe CyTOYHOTO MPOQUIIS TIMKEMHUH U UHCYJIMHIIOT peOHOCTH.

PesynbraThl u 00cyxaeHue. IlepBbie cyTKH MOCIEONEepaiOHHOIO MEPUOIA Y BCEX
NAaIMEeHTOB HA0I0JaI0Ch 3HAYUTEIFHOE CHUKCHHUE TNIMKEMHH, BIUIOTH 0 HOPMOTJIHKEMUHU
U MHCYIUHIIOTpeOHOCTH 10 6—16 En/cyT, uto MbI cBsi3biBau ¢ auddysueit «6azampHOro»
WHCYJIMHA U3 KaICyJbl B IPOCBET COCYANCTOTO pycia. B mocnemyromniemM raukeMust
Hapacrajia, U HHCYJIMHIOTpeOHOCTh Bo3pacTana 10 40—45 Ex/cyt. HectabmibHoe TeueHue
auabera, CKopee BCETo, CBSI3aHO C afanTalueil KyabTyphl KIETOK K HOBBIM YCJIOBHSIM
¢bynkunonuposanus. Yepes 1,5—2 mecsiia nocie nepecagku HalI0ganach NOCTENeHHas
cTabuIn3ays TeYeHus 1uadeTa U CHIKEHHE CYTOYHOTO YpOBHS riukeMuu 10 4,5—9,8
Mwmosnb/n, a uacynmuanorpednoctu 1o 25—32 En/cyt (puc.l).
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Puc.1. JlunamMuka MHCYJUHIIOTPEOHOCTH U TTTUKEMHUH

B teuenue Bcero nepuoaa HaOMOAEHUS ITH MOKAa3aTENN OCTABAIUCH CTAOMIBHBIMU U
o0111ee CHIKEHUE HHCYIHMHNIOTpeOHOCTH TocTurano 60—65%.

OnHOBpEMEHHO CO cTa0uIM3alnel TeUeHus quadeTa 3HaYuTeNIbHO yIy4dIlaioch
cocTosinue 0oJybHbIX. Mcuesana xax/a, TUo- U TUIEPrIIMKEMUYECKUE COCTOSIHHSI, YYBCTBO
CTpaxa mnepe]i BO3MOXKHBIM pa3BUTHEM THIIOKOMBI. Uepe3 6—8 mecsiieB 00JIbHbIE OTMEUaTn
YBEJIMYEHUE MACChI TeJIa Ha 3—5 KT, 2 B OMOXUMHUYECKOM aHaJIN3€ KPOBU YPOBEHB 00IIIETO
Oenka 1 ero ¢ppakiuil JOCTUrajl HOPMBI.

O cTabuiu3anuu TeuyeHus quadeTa U pocTe KOMIEHCAMU YHA0KPUHHO-
MEeTa0O0JNYECKUX MPOLECCOB y BCEX MALIMEHTOB CBHUJIETEIBCTBOBAJ U MOCTENEHHBIN OIbEM
ypoBHs C-nienTuaa, KOTOPbIA C HYJIEBOM OTMETKH, UYTO TOBOPHUT O MOJTHOM
HECOCTOSITEIbHOCTH COOCTBEHHOTO OCTPOBKOIO armapara, mogaumacs 10 28 Hvoms/Mi, a
npu cTuMyJisiiun 10 36 Hmosb/Mi (ocTnpaHIMiIbHbINA YPOBEHB). MaKCUMaIbHBINA TIOIHEM
ypoBHs C-ienTuaa npsMo KOPpeJIUpoBall ¢ KIMHUYECKON cTabuiu3aluei quadera,
CHUYKEHHUEM MHCYJIMHIOTPEOHOCTH, CYTOUHOM TTTUKEMUU U JOCTOBEPHBIM MOBBIIICHUEM
yposus UPU (puc.2).
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Puc. 2. Jlunamuka n3menenns C-nentuaa ¥ MIMMYHOPEAKTHBHOTO MHCYIWHA

Eme omHMM nOoATBEPKIEHUEM KOMIIEHCATOPHOTO BIUSHUS KCEHOTPAHCIUIAHTALIUN
SBUJIOCh CHUKEHUE TJIIMKUPOBaHUS O€JIKOB, YTO MOATBEPKIAANIOCH JOCTOBEPHBIM CHIXKEHUEM
YPOBHSI CBIBOPOTOYHOTO ()PYKTO3aMHHA y BCEX MAIMEHTOB (puc.3).
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Puc. 3. lunamrika u3MEHEHHS CHIBOPOTOUYHOTO (PyKTO3aMHHA

[TocneonepalmoHHBIN IEpHOT MPOTEKaAT 0€3 0cIoKHEHUM. TOMBKO y 0THOTO OOJIBLHOTO,
MOCTYIHUBILETO C BbIpakeHHOU HeponaTuei u sienenusmMu XI1H, B reuenue 30 gHeit
orMevasiach JiuMmdopes. Bcem nanuentam uepes 2 Heaenu, 30 gHel u 6 mecsiiies
Ha3Hayajgach KOHTPOJIbHAs COHOrpadus U AoMIIeporpadusi COCyJ0B B 30HE
TPAHCIUIAHTALMHU C LEJbI0 HHCTPYMEHTAIBHOTO MOATBEPKAEHUS OTCYTCTBHS TpPOMOO03a U
J0CTaTOYHOI'0 KpOBOTOKA. [Ipr3HaKOB TpoMOOOOpa30BaHUS HU B OJTHOM CIIy4ae OTMEUEHO
He ObLIO, a CKOPOCTh KPOBOTOKA IO 0011IeH OeApeHHOM apTepuu cocTapisiia B cpennem 1,35
M/c, 1o TIIyOOKO# apTepuu Oenpa B 30HE TpaHcmianTanuu — 1,5 m/c.

BriBoan!

1. KceHoTpaHcmIaHTalKs OCTPOBKOBBIX KJIETOK MOJXKETYTIOUHON KEJE3bl 110
pa3pabOTaHHON METOJIMKE MO3BOJIAET 3HAUUTEIbHO CHU3UTh NHCYJIMH3aBUCUMOCTD U
YMEHBUIUTH UHCYIUHIIOTpeOHOCTh Ha 60 — 65%.

2. [1oJIHOCTBIO KOMIIEHCUPOBATH TUIO- U TUNEPIIMKEMUYECKHE COCTOSTHUS.
3. Ctabunu3upoBaTh TEUEHHE CaxapHOro 1uadera.
4. VIy4lnuTh KaueCTBO KU3HU JTUA0ETUKOB.
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