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6ee uumyrocyflpeccunuofi Tepa[nu B JrerIeHI{n I,IHcyJrI,IH3aBLIcI,IMoro
caxapnoro Araa0era

KaHa. ver .  Hayr< A.B.  i lPOXOPOB, npoQ. C.n. fPEfb1K, lor rop Mea.  HayK B.B.  PyAEHOK

Xenogenous transplantation of insular cells without immunosuppressive therapy in the treatment
of insulin-dependent diabetes

A.V. PROKHOROV S.I. TREryAK, V.V. RUDENOK

2-a r<aQeapa xhpyprzqecKr lx 6one:ne[  Seropyccroro rocyaapcrBeHHoro Meai luhHCKoro yHhBepchrera,  MrHcr

Aeropa,,ul,t o6o6urenur pe3y^brarbr 3KcneplMeHTa^bHot 1,| K ,,|H1,|.recKof KceHorpaHcn^aHTaunu B AeqeHr]4 hHcy^l4H3a-

Bucl{Moro caxapHoro .ana6era 6e: rrrarrryuocynpecc}rBHoi TepanHl.l. MopSonorr,ruecK]4Mr,r hccleaoBaHt4f,Mrl noKa3aHa

B03Mox<Hocrb a t4TenbHoro coxpaHeHlrg MaKponHKancyA14poBaHHot KceHoreHHoi KyAbrypbt ocrpoBKoBblx KleroK B

cocyar.tcroM pycle peul,lnr,terra 6e: [MMyHocynpecclBHof Tepanru. flo pa3pa6oraHHot Meroat{Ke onepnpoaanut 13

6onuHux c caxapHbtM aua6erorrt. Klr.rnuxo-na6oparopHbre ]|cc^eaoaaHrq npoaeMoHcrpilpoBa^]r yBe^xqeHfie ypoBHt

TouaKoBoro h nocrnpaHAxillbHoro C-nenrnaa, [MMyHopeaKTxBHoro uHcyAHHa, cHr,rxeHhe noKa3arelg Spyrrorarultra
r norpe6nocrr B HHcyAr{He to 7O_,85"/o. Aaroprr aenarrr 3aKAK)qeHle o aocraroqHo BbtcoKot a$Sernrenocrr

BHyrp1,|cocyar4croX KceHorpaHcnAaHTau],|x KaK BbrFoaHof aAbrepHar14Be a^AorpaHcnAaHTal|],lH,

Results of experimental and clinical xenotransplantation without immunosuppressive therapy in the treatment of

insulin-dependent diabetes are summarized. Morphologic study demonstrated possibility of long-term preservation of

macroincapsular xenogenous culture of the insular cells in the blood of the recipients without immunosuppressive

therapy. Thirteen patients with diabetes underwent surgery according to the developed method. Laboratory and

cl in ical  examinat ions demonstrated an increasing level  of  C-pept ide,  immunoreact ive insul in,  a decrease o{

fructozamine and insulin demand to 7O_.85"/o, lt is concluded that intravascular xenotransplantation is an effective

procedure, and it may be regarded as alternative to allotransplantation.
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B nacro.aruee BpeMl cosAaHlre 6rozcryccrBeHHoro
r4crosHr{Ka r4Hcynr{HlpoA}'rlnpyoueit rraHl4 rlpe.4cTaB-
rI*ercfl. uau6oree [epcrIeKT]rBHbIM HarIpaBneHI{eM B xI4-
pypruuecKoM JreqeHr{r{ I,{HCyJII4H3aBI4CI4MOIO CaXapHOrO

nm6era (I43CA). B rtupe )DKe HaKorr,'IeH AoBonbHo 6onb-
IxoIU orlbrr zurJro- lI KceHoreHHbIx rpaHcrrnaHTallufr ocr-
poBKoBbrx KJreroK no,DKenyAoqHorz )Kene3rr [ 3, 5, 7 l. O L-
HaKO, HeCMOTp.q Ha UCnOnb3OBaHUe pa3JIr{tIHbIX MeTO.[O-

IOIIFIeCKI4X IIOIXOAOB K TpaHCIIJIaHTaUtiltr' > pe3yJIbTaTLI

JIeqeHr.Ur ocTaloTcq He BTIOJIHe yAoBneTBopI4TeJIbHbIMI',I.

He yAaercs Ao6urbc.s croftKoro 14 AJII{TeJIbHoro rr'Ino-
rJrr{KeMr4rrecroro e@$erra nepecaAKr{ rnanrrsrlr o6pasolr
r43-3a peaKrlr{rr orropxe]F'v'. 11 wt6elu rpaHcrulaHTara.
OcuonHurr.l MeroAoM npeAlmpex4eHl4l ocrporo u xpo-
Hr4qecKoro oTTopxeHI,Iq ocTaeTcq uMMyHocyrlpeccuBHa.fl
Tepalvrr, AaIonIzuI BbrpilKenHurl Hespo-u rerraToToKcrr-
vecruri e@$eKT n oKa3blBapuaq xpaIUHe He6narolpuxr-
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Hoe BJII4lHue Ha reqeHl4e caxapHoro [va6ela u I{MM}aH-

ulrft craryc pelll4rlueHron [5, 7, 11].

OAuulr r{3 HanpaBneHzri n npeoAolreHlrvr }IMM}aHHo-

ro 6aprepa peUurII4eHToB trBlrfl,ercs. [MM]'HoI,I3on.fl rlu'

nepecu{o{BaeMbx KJIeroK. MuoroqucneHHbrMl{ SKcnepu-

MeHTzLTbHbrM rt rr KJrtrHwqecKvrMrr vccreroBaHnrMur 6blIra

IIOKa3aHa BO3MO)KHOCTb r{MMyHOI43OJTIIUI',II4 OCTpOBKOBbX

KJIETOK ID/TEM I4X MI{KPOI4HKAilCYNAUI/II B TEJIEBbIE, AIA-

po3Hbre r,r,rlv aJIbII4HaT-TIOJII4JIT{3r'IHOBbIe neu6paHrr. 04-

HaKo pa3BI4Tze @u6posuol7 rKaHu 6r,rcrpo [pI{BoAI4no K

Hapyur e HI4Io rr\rr alutrfl , a rlo nro 3y t't t-n6 e nu Kynbq4)bl

rcreror [6, 8].
I4cnom':osaHl4e r{MMyHonpI{BI/ilerI4poBaHHbIX 3oH

"Mectoo6ut a:r.trr" TpaHcrr,'IaHTara rlpeAcraBJrlercg HaM

6o:ree npraueKareJlbHblM HarIpaBJ'IeHI{eM B K,'IeroiIHoIl

rpaHcrlJraHr auvu I4l. 9ro nogsor.trer orKa3arbc-x or I,IM-

MyHocylpeccunHorz reparrv]cI v LrcTroIrb3oBaTb He ronbKo

zulJ'roreHHble, Ho I4 KceHoreHHbIe ucToqHI4KI4 rrl{gynl4H-

npoAFlr4p),Torueit rranu. flocle.4nee BecbMa aKryzulbHo

r43-3a Aeol{qr{Ta oerzulbHoro I4 B3pocnofo loHopcKoro

ULIIJIOTeHHOTO Marepr{zlJla, a raKxe MHorlrx 3Tl4r{ecKux

lpo6:reru 13,5,7 ,101. flocraroqHo cKa3arb, qro, rro.uaH-
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KOBI'IX K,T9TOK AJIfl KII)KIO\I TpaHCnnaHTaUI4l4 COCTaB,IUL'IO

or 7 ro 10 umr (perolren4yeMoe KoJII.Iqecrso )6000 IEs
Ha 1 Kr [7, ll, l2]).

fI epeofi r aur{ e HTKe KceHorp aHc rrnalrrr ar\Lltr 6br na
Bl,r[o,lHeHa no paspa6oraHHorz B 3Kcnepr{MeHTe MeTo-
ar{Ke B a6noMr.{HanbHbrrz orAen aoprbr. Hecrrorpx Ha ro
r{To nocr'reolepau.{oHHbrrT Ilepuo.rl nporeKzur 6e: oc,rox-
HeHUt{, TpaBMaT}HHOCTb BMeIXareJrbCTBa, a raIAKe fIOTeH-
rJnaJTbHafl BO3MO)KHOCTT O6rqeXVpyprr4rrecKr4x ocJro)KHe-
Hnii (rponoreqeHr4e, orpbrB KarrcyJrbr, rpou6os c Hapy-
rleHrreM KpoBocHa6)KeHr4rr Hr4xHr{x KoHevnocrefi , opra-
HOB MaJrOrO ra3a, OpraHOB Cr{CTeMbr HrDKHe6prrXeeUUOrZ
aprepuvr) 3acraBr4rrv Hac r{3MeHr{rb MeroAI{Ky. flocle-

A],TorrIuM peuulr{eHTaM TpaHcrr,'raHTarrwfl 6r'tra sbrnor-
HeHa B rny6orSno apreputo 6eapa (lAE) c I{crroJrb3oBa-
HrreM a),ToBeHosHorZ aHrr{or,TacruKl4 [1] .

Ao- v nocneonepaurroHHbrfi r<onrpo:rr, e@@errlrnuo-
cTr{ TpaHcruraHTaur{r4 oc}'ruecTBJt flJlt4 Ha ocHoBaHl,r\t KJrrr-
HurrecKr{x .rlaHHbrx, a TarcKe ra6oparopHoro olpeAene -

HI,Irr cyroqHoro npo$zla rrI{KeMI{r4 u norpe6uocru n
r4HCyJl,lHe, ypoBH-q c-nenr44a B cbrBoporKe (c-Peptid
Irma, " Immunotech" , 9exu-a) , cnnoporovnoro $pyrro:-
aMvna - (DA (Fructosamin kit, "Rosh-diagnostik", Ilo:rl-
ll;'a), I4PVI (Rio-ZHC-fIf - 1251, tr'IEOX, Ee:rapycr).

Ilepnrre c)'rKr,r locneonepaul{oHHoro flepr{oAa y Bcex
rraur4eHToB xapaKTepl43oBurI cb HopM€lJrr{3auuerz yponH-a
rJrroKo3br KpoBr{ L\ cHTDKgts.Lreu norpe6uocrpr B rr}lcyntrHe

Ao 6- 16 EA/c>,r. Taroe pe:roe cHr.,DKeHr{e rorpe6uocru n
r{Hcynr{He MbI cB-fl3bIBzLTI{ c BbIMbIBaHT{eM lt: rancynu "6a-
3arbHoro" vHcynr4Ha. B nocreAyrorur4e cyrKII orMegaJrr{cb
3HarrurerbHbre rcore6auu-a tJIt{KeMZr{ c no, pe6Hocrlro n
rrHcynr4He no 40-45 EA/cS,r. Hara6o;rlrur.re ro,re6aHzq
rnnKeMrII4 Ha6moaa,rucl y peq[nl4eHToB c a),'roI4MM]TrI{brM
Z3CA. Taroe uecra6rllrluoe rer{eHl4e Aua6era c<opee ece-
ro 6lr,ro cs.flsaHo c alalrraquefr ry:rrrypbr rareroK K HoBbrM
ycnoBr{rrM @yHx4noHupoBaHvs. Vepe: 1-1,5 Mec rocJre
nepecaAKn orMeqaJ'Il4cb llocrerleHHiur cra6vtrurcatltta te-
qeHr{a nva6era r4 cHraKeHrre c}TorrHoro }poB}rl rJIIoKo3bI

4o 4,5-9,8 rruo:r/:r, a norpe6Hocrr4B r4ncynr4ne lo 25-
32 EE/cyt. B rocne4yrorueM 3rr{ noKa3areJrrr ocraBarrl4cb
cra6ranlurrun u o6ruee cHrtKeHI{e norpe6uocru B r{Hcy-
nr4He Aocrr4ruro 60-65% (puc. 3).

Hall6o:ree 6naronpraxrurrrl e@$er<r 6m ornreveu y 3
6orrnrx c l43c[locne nepeHeceHHoro rlaHKpeoHeKpo-
sa. Kore6aHLrAWoBHs. rJrroKo3br B paHHeM IrocJreonepa-

ur4oHHoM IrepuoAe 6turra ne3Haqr{TeJrbHbIMI4 lI JIefKo Kop-
puru{poBanr{cb I4H'beKuIl.rrMr4 rrpocroro rrHcynvHa. Y srlry
rrarlr4eHToB rorpe6Hocrr B r4HcynuHe vepes 2 HeA nocne
TpaHcruanrarlr4r4 )MeHbrrrlur acb Ha 80-85% rr cocraBrura
16- l8 Ef/c1r c coxpaHeHlleM croitroit uopuorJrl{KeMl{rr.

OAHonpelteuno co cra6rarvza\vefr. TerreHl4l 4va6ela
3HaqI4TeJIbHo yJr)4nlrurocb cocro.aFlue 6oJIbHbD(. kIc\esrIu
cla6octt, xa)Kna, q!tscrBo crpaxa [epeA Bo3Mo){crbIM pa3-

BurIleM ru{rrorJrr4KeMurrecKofi xouu. 9epe: 6-8 rrec 6olt-
Hbre orMeqaJlr{ }aBeJrrrreHr{e Maccbl TeJIa Ha 3-5 rc.

tr4ccneAoeaHrrs.ypoBHir C-rremlrp.a ro onepauurr cBI{-

AerenbcrBoBzull4 o rIoJIHotl $yrKruoHa,tr,uoit uecocroq-
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Pnc. 3, hrrtepenue ypoBHq cy.rovnoX norpe6uocru e
eK3oreHHoM 14HcynliHe (a EA) r cyMMapHbtfr ypoeexu
rnrlKo3br (e A M) y peuhnueHroe (n=B) nocne rpaHcnnaH-
Tau]{]{.
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Pnc. 4. h:mepeune ypoBHe )4P14 (e nnrea) r C-nenrraaa (s

nM) y peurnheHToB (n=B) nocne rpaHcnlaHTau[[.
Crpe:rxalru o6osHaqeHrr nepnoAbl, Kor,4a npoucxoal{no Hapacra-
HUe roKa3aTerel4.

TeJrbHocrr4 co6creenHrtx B-r,reror. V scex [aur{eHToB
3TOT rroKa3aTe.rrb .4O TpaHCIIJIaHTaTIT4V He Olpe.4enqnc.s.
I4ccreAonauvir WIBHA C-nerln:rp.a ua 7 - e c)'rKrl, qepes

3,6, 72,18 uec neuoHcrprrpoBtull4 ero rIoBbIlIeHVe c lrynir

4o 28,0*4,0 HM (p<0,05) HaroruaK, a [ocrnpaHAl4€r,-Ib-
uuft yponeub cocraBr-fl,r 36,0+8,1 nM (p<0,05). lloelt-
rrreHr{e ypoBrur C-neuuaAa rtp.{Mo KoppenupoBa,To co
cHr4xeHrleM rloTpe6HocTtl B trPlcy|I]4:He, clrouuorZ r,ru-
KeMr4rl r{ AocroBepHbrM rroBbrueHl4eM ypoBHq VIPW lo
3HarreHr4r?, cocraBnrrrcuux 4l+11,2 ur<ea. C rerreH[eM
BpeMeHr{ HacT}a[zl,'ro 14 AocToBepHoe cHr{xeHHe rloKa3a-
Terq cbrBoporor{Hofo OA na 30 - 60 MKM KaK MapKepa
rJTr{KrrpoBaHuq 6exos (puc. 4).

Bcelr nauuenraM qepe3 2 ue4, l, 6, l2u 1 8 Mec 6Hru
BbrrroJrHeHbr KoHTponbHbIe coHorpa@lu I{ Aorlr],Tepolpa-
Sr,rx cocy4or B 3oHe rpaHcrrnaHTarJtrv c qenblo rloArBep-
xleHr4-s orcyrcrBr4rr rpolt6o:a u coxpaHeHt{l KpoBoro-
ra. Hra B o,qHoM Ha6nIoAeH[I4 TpoM6o3a He orMelleHo.
Cropocrr, rpoBoroKa rro o6rueti 6eapeuHofi aprepl4u co-
craBrr[rra -7,35 xrf c, no r,ry6oxoIZ aprepr4x 6e4pa n soHe
r4MrrJraHTauur{ Kancynbr - 1,5 ur/c.

B noc:reonepaul4oHHoM Irepr{oAe ocno'xmeHvtir 6brnv
orMeqeHbl y 2 lira\ventoB. y oAHoro 6olr,Horo, olepl4-
poBaHHoto na @oue xpoHl4gecKoIz uo.Ie.IHoIz HeAOCTa-
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