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Pecdbepar: lNMogkoxHas TpaHCnnaHTauns MUKpodparMeHToB noaxenygodHomn xenesbl (MINK) paccmaTpmuBaeTcs B KayecTse
anbTepHaTMBHOIO MOAXOA4A TPaHCNNaHTaLuMM OCTPOBKOB M MCMOMb3yeTCs NMpu HEBO3MOXHOCTU MOMYYEHUS «UCTUHHBIX» OCTPOBKOB
13 dpetanbHom MX YenoBeka MnNKn TKaHW HeOHaTamnbHbIX XUBOTHbIX (MNopocsiTa, kponuku). B paboTe nccrnenosany ypoBeHb FMHOKO3bI
Y KpbIC C 3KCMepUMeHTarnbHbIM caxapHbiM Anabetom (CH) | Tvna nocne TpaHcnnaHtaumu mdlMX HeoHaTanbHbIX NMOPOCST, a Takke
CTPYKTYPHYIO COXPaHHOCTb TPaHCNnaHTaTa B 3aBMCMMOCTW OT €ro npeaBaputenbHon 06paboTkum nyTemM KynbTUBUPOBAHWA MNN
runotepmuyeckoro xpaHenusi (IF'X) B pacteope HTK («Custodiol®»). Mocne nogkoxHon TpaHcnnaHTaumm MK HOBOPOXAEHHbIX
nopocAT KpbicaM C Mogenblo cTpento3oToumHoBoro C[l ypoBeHb rMioko3bl Hopmanuaosarncs k 45 cytkam. B pesynbrate TpaHc-
nnaHTaummn mclK, koTopble GbINMU NOABEPrHYTHI FTMNOTEPMUYECKOMY XpaHeHuto B pactBope HTK, Habniopanock ocnabneHue ru-
neprivkeMmnn, CXogHoe ¢ Tem, YTO U Mocfe MUCMoNb3oBaHUsA cBexeBblaeneHHbix MplMK. MNytem rmctonormyeckoro u MopgomeTpu-
YeCcKOoro aHanusa yCTaHOBMNEHO, YTo K 15—22 cyTkaM B TpaHCnmaHTate MpoucXoAuT 3amelleHue cekpeTopHonm TkaHu XK Ha
coeauMHUTENbHY, NPUYEM 3TOT npouecc 6oree MHTEHCUMBHbLIA B KynbTUBMpOBaHHbIX M. Mockonbky ypoBeHb FMOKO3bl Y KPbIC
¢ mogenbto CI1 HopmanusoBancs Ha oHe OTCYTCTBUS MHCYNMHoMmpoayuupytowen TkaHn MK B TpaHcnnaHtaTte, npegnonaraetcs
cyliecTBOBaHue cneundunyecknx akTopos, NPMBOASLLMX K CTUMYNALUMKN HeoreHesa [-kneTok B COOCTBEHHOW Xenese peuunueHTa.

KnioueBble crnoBa: caxapHblii Avabert, nogxenyaoyHas xenesa, rmnoTepMUYeckoe XpaHeHne, TpaHcnnaHTaumus, rniokosa.

Pedpepart: MNigwkipHa TpaHcnnaHTauis MikpodparmeHTiB NigLwnyHKoBoi 3anosum (Mdl13) po3rnsgaeTbca B AKOCTi ansTepHaTUBHOIO
nigxogy TpaHcnnaHTauii ocTpiBUIB Ta BUKOPUCTOBYETLCS MPU HEMOXIMBOCTI OTPUMAHHA «ICTUHHWUX» OCTpiBUIB i3 deTanbHoi 13
TNOAMHM abo TKaHWHU HeoHaTarbHUX TBapUH (nopocsita, Kponwuku). Y poboTi AocnifKyBanu piBeHb FMOKO3N Y LLYpPIB i3 eKcnepumeH-
TanbHUM UykpoBuM giabetom (UA) | Tuny nicns TpaHcnnaHTauii M3 HeoHaTanbHUX MOPOCHT, @ TaKOX CTPYKTYPHY UiniCHICTb
TpaHcnnaHTaTa B 3arexHoCTi Bif AOro nonepefnHboi 06pobku LWNSXOM KyNbTUBYBaHHst abo rinoTepmiyHoro 36epiraHHs B PO34uMHi
HTK («Custodiol®). Micns nigwkipHoi TpaHcnnaHTauii M3 HeoHaTanbHMX NOPOCAT Liypam i3 MOAenno cTpento3oToumHosoro LI
piBeHb rMoKo3n HopmanidyBaBcsi Ha 45 noby. Y pesynbrati TpaHcnnaHTauii mopl3, ski 6ynu nigaani rinotepmiyHomy 36epiraHHio B
po3uumHi HTK, cnoctepiranocs nocnabneHHs rinepriikemii, nogibHe fo Toro, WO W Micns BUKOPUCTaHHS cBixoBuaineHnx mopl3. 3a
[0MNOMOrot FicToNoriYyHoro Ta MopdOMETPUYHOIrO aHarnidy BCTaHOBMEHO, Wo Ha 15-22 o6y B TpaHcnnaHTaTi BigbyBaeTbcsi 3ami-
LLIEHH CeKpeTOopHOi TkaHuHM M3 Ha crnonyyHy, Npuyomy Lel npouec Ginbll iIHTEHCMBHUIA Yy KynbTMBOBaHMX MpI13. Ockinbkn Hopma-
nisauia piBHA rnoKo3m y wypis i3 mogennto LI cnoctepiranacs Ha Thi BiACyTHOCTI iIHCYNiHONPOAYKYO4Oi TkaHuHM I3 y TpaHcnnaHTari,
nepenbavaeTbes icHyBaHHS cnieundivHnX dakTopis, siki NPU3BOAATL A0 CTUMYNALIT HeoreHe3dy [B-KNiTWH y BRacHi 3anosi peuunieHTa.

KniouoBi cnoBa: uykpoBuii giabert, nigwnyHkoBa 3anosa, rinotepMivyHe 36epiraHHs, TpaHcnnaHTauis, rmnwokosa.

Abstract: Subcutaneous transplantation of pancreas microfragments (PMFs) is regarded as an alternative approach for islets
transplantation and applied in case of impossibility to derive ‘true’ islets from human fetal pancreas or tissue of neonatal animals
(piglets, rabbits). The research involved the study of glucose level in rats with experimental | type Diabetes mellitus (DM) after trans-
plantation of PMFs of neonatal piglets, as well as structural integrity of graft depending on its pre-treatment either by culturing or
hypothermal storage (HS) in HTK solution (Custodiol®). After subcutaneous transplantation of PMFs of newborn piglets into rats with
streptozotocin-induced DM the glucose level was normalized to the 45" day. After transplantation of PMFs being stored hypothermally
in HTK solution a hyperglycemia weakening was observed similar to the one after the applying native PMFs. Using histological and
morphometrical analysis a replacement of secretory tissue of pancreas to connective one was revealed in transplant to the 150—22nd
days, moreover the process was more intensive in cultured PMFs. Since glucose level in rats with DM was normalized without insulin-
producing tissue of pancreas in transplant, the existence of specific factors resulting in stimulation of 3-cell neogenesis in the
recipient’s own gland was assumed.

Key words: Diabetes mellitus, pancreas, hypothermal storage, transplantation, glucose.
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B coBpeMeHHON MEAUIIMHCKOM MPAKTUKE KIIETOU-
Hasl Teparus ABJSETCS HE SKCIIEPHUMEHTAIBHBIM, a 00-
LIENIPUHATEIM METOJIOM, YTO MOATBEPKIEHO 3aKOHO-
JarenbHoi 6a3oii [11,40-44]. B MupoBoii KITMHIYECKOH
MpPaKTUKE OH MPUMEHSETCS B TEpaluu CaxapHOTro
muatera | tuna (C/] I Tuma) [42], nns anmoreHHON
TPaHCIIAHTAI[MU OCTPOBKOB MOIKEITYIOYHOM KENE3bl
(ITXK) [19], koTOpast B HEKOTOPBIX CIY4asiX TO3BOJISET
JOCTHYb HHCYJIMHOBOW HE3aBUCUMOCTH Y PELIUITNEHTOB
[36, 44], HO Halle CHU3UTH €KECIHEBHYIO JI03Y DK30-
TeHHOT'0 MHCYJIMHA ¥ KyIIHPOBATh Pa3BUTHS BTOPHYHBIX
ocnoxuennit CII [17, 37].

B TpaHCcmIIaHTOJIOTHH MPUMEHSIOT MMOAXOMAbI, Ha-
MIpaBJICHHbIE HA MAaKCUMAIbHOE COXPaHEHHE CBOWCTB
TpaHCIUIAHTATA M YMEHBIICHUE MTOCIEACTBUMN €ro Ullie-
mun. Cpenu cOeperarmimux TeXHOJIOTHI OCHOBHBIMU
SIBIISIIOTCS. KPUOKOHCEPBUPOBAHUE U TUIIOTEPMUYECKOE
xpaHeHue. U3BeCTHO, YTO TUIOTEPMHUS HE TOJTHOCTHIO
MHTHOUpPYET KIETOYHBIH MeTab0IIM3M, TO3TOMY COC-
TaB PaCTBOPOB JJIsl TUIIOTEPMUYECKOTO XPaHEHHUSI 10J1-
JKeH OBbITh MOJ00paH TakKuM 00pa3oM, uyTOObI Mpej-
OTBPATUTh TOBPEXKIEHUE KIIETOK.

B coBpemeHHO TPaHCIIIIaHTOJIOTUYECKOM MPAKTHUKE
HCTIONB3YIOT I0OCTATOYHO Y3KHUil CIIEKTP KOHCEPBUPYIO-
IINX PacTBOPOB, OCHOBHBIMH M3 KOTOPBIX SIBISIOTCS
UW (CIIA), HTK («Custodiol®», I'epmanmst), «Celsior»
(CIIA) [14, 16, 34]. Ansa xpaHeHHsI TPAHCILIAHTATOB
MIEYEHH, MOYEK, CepALa U JPYTHX OPraHOB IIHUPOKO
npumensoT pactsop HTK [5, 21, 28, 30], umerouuit
HU3KYIO BA3KOCTb, YTO CIIOCOOCTBYET OBICTPOMY OX-
JaXJIeHUIo oprada. B mocnennee Bpems pactsop HTK
HCIONB3YIOT TaKkxke uid xpaneHus [DK nepen tpanc-
IJTaHTalUeEN WK TOJTy4YeHUEM OCTPOBKOB [35].

Crnenyer OTMETUTH, YTO COBPEMEHHBIH TPOTOKOIM
TpaHcIIaHTanuu ocTpoBkoB I DK, npuHATHIN B KIIMHU-
YeCKOU MpaKTUKE, BKIIIOYAET 3a00p KeJe3sl ¢ mepdy-
3ueil oprana pactsopom HTK, xpaHeHne B HeM He
Oonee 12 4, mojaydyeHHUEe OCTPOBKORB C ITOMOIIIBIO (ep-
MEHTAaTUBHOTO METO/1a, X OYHUCTKY B TPAANEHTE IIIO0T-
HOCTHU U 00513aTeNbHOE KyJIbTUBUPOBAHUE B TEUCHHUE
1272 w npm 22...37°C [18].

[MoakoxkHast TpaHCIUIAaHTALKsI MUKPO(parMeHToB
IDK (MIDXK), kak npaBuiio, HCIONB3YETCsI IPH HEBO3-
MO>XHOCTH TOJYYEHHS «MCTHUHHBIX» OCTPOBKOB M3
(beTanbHOM TKaHM WM TKAHW HEOHATAIBHBIX KUBOT-
HBIX (TTOpocaTa, kposukn) [1, 9, 20]. OcHOBHBIMHE TIpe-
MMYIIECTBAMH JAaHHOTO TMOJIXOAa SBISIOTCS Majas
WHBAa3UBHOCTH MPOBOANMOH MPOIIETyPbl, HE3HAYUTEIhb-
Hble MaTepHalio- U TPYA03aTparsl NMpHU MOTYYEeHUU
TpaHCIUIaHTaTa, MUHUMAJIbHBI PUCK OCJIOKHEHUH.
B coBpeMeHHO Hay4YHO JIMTEpAType ONIUCAHBI IKCIIE-
PUMEHTAJIbHBIE JaHHbIE O IPUMEHEHNH KPHOKOHCEPBU-
poBaHHBIX MUKpodparmMenToB Tkanu [ 1K s cHrxke-
HUs ypOBHS THIIEpIIMKEeMHUN [4, 7], oqHAKO OTCYTCT-
BYIOT p€3yJbTaThl TUIOTEPMHUUYECKOTO XPAHECHUS
MOIDK ns mocnenyroiel TpaHCIUIaHTAIMH.
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Current medical practice utilizes the cell therapy
as not experimental method so far, but as conventional
one, and this could be confirmed at least by legal
framework [2, 40—44]. In clinical practice it is used in
treatment of Type I Diabetes mellitus (Type 1 DM)
[42], as allogeneic transplantation of pancreatic islets
in particular, which in some cases enables to achieve
even insulin independence in the recipients [34, 44],
and mostly allow to reduce the daily dose of exogenous
insulin and to arrest the development of secondary
complications of DM [10, 37].

Transplantology utilizes the approaches intended to
the highest preservation of transplant properties and re-
duction of'its ischemia outcomes. Cryopreservation and
hypothermic storage are the most principal among other
preservation technologies. It is well known that hypo-
thermia does not fully inhibit the cell metabolism, so
the components for hypothermic storage solutions should
be chosen with a purpose to prevent cell damage.

Contemporary transplantology applies quite a nar-
row range of preservative solutions, i. e. the UW, HTK
(Custodiol®), Celsior being the basic ones [6, 8, 32].
Storage of liver, kidney, heart transplants as well as
other organs involve widely the HTK solution with a
low viscosity, enabling the rapid cooling of organ [ 14,
23,25,26]. Recently, HTK solution has been also used
for pancreas storage before transplantation or deri-
vation of'islets [33].

It should be noted also that contemporary transplan-
tation protocol of pancreas islets, which meant to be
appropriate for clinic, should include isolation of gland
accompanied with organ perfusion by HTK solution,
storage in the solution during up to 12 hrs, derivation
of islets with enzyme method, their concentrating in
density gradient and obligatory culturing for 12—72 hrs
at 18..37°C [11].

Subcutaneous transplantation of pancreatic micro-
fragments (PMFs) is usually used if ‘true’ islets are
impossible to derive from either fetal or newborn animal
(piglet or rabbit) tissues [5, 13, 35]. Primary advantages
of this approach are low invasiveness of performed
procedure, low material and labor costs at transplant
derivation, and minimal risk of complications. To date
there are the reports about application of cryopreserved
microfragments of pancreas tissue to decrease the
hyperglycemia level [21, 29], however, no reports about
hypothermic storage of PMFs for further transplan-
tation are known so far.

It has been known that a short-term culture of pan-
creatic islets before transplantation results in the redu-
ced immunogenic properties and prolonged survival of
transplant in recipient’s organism [4]. It is of interest
to elucidate whether culturing of PMFs would lead to
the same result or not.

The research aim was to study glucose level in rats
with experimental Type I DM following the transplan-
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N3BecTHO, 94TO IPH KPaTKOCPOIHOM KYJIBTHBHPOBA-
HuH ocTpoBkoB IDK mepen TpaHcnnaHTanue cHu-
YKAETCsI IMMYHOTE€HHOCTb U IPOJIOHTHPYETCS BBIKH-
BAaEMOCTb TpPaHCIIAaHTaTa B OPraHU3ME pPEIUNMEHTa
[13]. BaxkHO BBISICHUTB, IPUBENET JIH KYIETUBUPOBAaHKE
MpIDK k nomoOHOMY pesynbTary.

Lens manHol paboTHl — HUCCIENOBaHUE YPOBHS
[IIOKO3BI Y KpbIC ¢ 3KkcnepuMeHTanbHbM C/l I Tuna
nociie Tpanciuiantaiuu Tkanu 11K HeoHaTanbHBIX
MIOPOCHT, a TAKXKE CTPYKTYPHOHM COXPAaHHOCTH TpaHC-
IJTAHTaTa B 3aBUCUMOCTH OT MPEABAPUTENBHOM 00pa-
OO0TKM ITyTeM KyJIBTHBHPOBAHUS WM THIIOTEpMHUYE-
CKOTO XpaHEHHS.

MarepuaJjbl 1 MeTOABI

OKCHepUMEHTHI TPOBOJMIN B COOTBETCTBUU C
«O0IUMH TPUHIHUIIAMHI SKCIEPUMEHTOB Ha KHUBOT-
HBIX», 000peHHbIMU V HallmoHambHBIM KOHTPECCoM
o 6uoatrke (Kues, 2013) u cormacoBaHHBIMU C TIOJIO-
xkeHnssMH « EBponelickoll KOHBEHIMH O 3aIUTE T03BO-
HOYHBIX )KHBOTHBIX, HCTIOJIb3YEMBIX [T SKCIIEPUMEH-
TaJIBHBIX W APYTUX HaydHbIX menei» (CrpacOypr,
1986).

Pabory BeimonHsum Ha [1XK HOBOPOXKIEHHBIX TOPO-
cat (n = 24), IpeaoCTaBICHHBIX arpOKOMILICKCOM
«Cnoboxanckuii» (XapbkoBckas o0macTth). B ka-
YeCcTBE PELMIIMEHTOB I TPAHCIIAHTALMH HCIIOJb-
30Banu OeJbIX OecriopoJHBIX KphIC (11 = 48).

HapkoTu3npoBaHHBIX )KUBOTHBIX IEKalTUTUPOBAIIH,
IDX u3Bnexanyu B CTEpUIIBHBIX YCIOBHSX M IIOMELIATIH
B OXJIQXKJICHHYIO CTEPUIbHYIO MUTATEIBHYIO CpEeLy
199 («Sigmay, CIIIA) ¢ anTOMOTHKAaMHU (TIEHUIIII-
muH — 200 EJI/mn u xanamunme — 150 MKkr/mi), B
KOTOPOH TKaHb U3MEINBIa Ha (PParMeHThl pa3MepoM
0,5-1,0 mm*. OT™bIBan 3—4 pasa OT KPOBH CpeIOit
199 ¢ anTHONOTHKAMH.

Yacte nomydenusix MGITK kyapTHBHpOBaN 110
MeToxy, onucaHHomy B pabote 1.C. TypunHa 1 coaBT.
[2] B mutatenbHOM cpene 199 ¢ nobasnennem 10%
TETJIOMHAKTHBUPOBAHHOH (peTaabHON TesTubeli ChIBO-
potku (OTC, «Sigmay), aHTHOMOTHKOB (TICHUIMILTAH —
100 ME/Mn 1 kaHaMHUITUH — 75 MKI/MIJI) B TCUCHHE
24 4 B armocepe 5% CO, npu 37°C B COOTHOLIEHHUH:
(parMeHThI U3 OAHOM KeJe3bl B 2 MJI CPEeabl.

Hpyryto gacts MpIDK momerianu B ycioBus ru-
norepmudeckoro xpanenus (I'X) B pactsop HTK
(«Dr. F. Kohler Chemie GmbH», ['epmanust) na 24 u
ipu 4°C. B cBs3u ¢ Tem, uto HTK oTHOCHTCS K MaHHU-
TOJI-COZIEPKAIIIM PAacTBOpaM, B Ka4eCTBE pacTBOpa
JUTS CPAaBHEHUS M BO3MOXXHOH aJIbTEPHATUBBI B IKCTIE-
PUMEHTAaX TaKKe MCII0JIb30BaJIl MAaHHUTOJ-COAepKa-
it pactBop «Typycom» («tOpusi-Dapmy», Ykpanna).

V¥ 3—4-mecaunsix kpbic CII | Tuna BeI3BIBAIN
MyTeM OIHOPa30BOi BHYTPUOPIOUIMHHON HHBEKIHH
ctpenro3oronuna (CT3, «Sigmay») B go3e 55 mr/kr
MaccChl )KHBOTHOTO.
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tation of pancreatic tissue of newborn piglets, as well
as structural integrity of transplant depending on pre-
treatment by terms of culturing or hypothermic storage.

Materials and methods

The experiments in animals were performed accor-
ding to the General Ethical Principles of Experiments
in Animals, approved by the 5" National Congress for
Bioethics (Kiev, 2013) and agreed with the statements
of the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1986).

The research was performed in pancreas of new-
born piglets (n = 24) provided by Slobozhanskiy
agricultural company (Ukraine). White breedless rats
were used as recipients for transplantation (n = 48).

Anesthetized animals were decapitated, pancreas
were derived aseptically and placed into cooled sterile
nutrient medium 199 (Sigma, USA) with antibiotics
(200 IU/ml penicillin and 150 pg/ml kanamycin), and
thereafter the tissue was fragmented by 0.5-1.0 mm?>.
Then the product was washed 3—4 times free of blood
with medium 199 supplemented with antibiotics.

A part of derived PMFs was cultured according to
Turchin 1.S. et al. [9] in nutrient medium 199 supple-
mented with 10% thermoinactivated fetal bovine serum
(FBS, Sigma), antibiotics (100 [U/ml penicillin and
75ug/ml kanamycin) for 24 hrs in atmosphere with 5%
CO, at 37°C in the ratio: fragments of one gland in
2 ml of medium.

Another part of PMFs was kept under hypothermic
storage (HS) conditions in HTK solution (Dr. F. Kohler
Chemie GmbH, Germany) for 24 hrs at 4°C. Due to
the fact that HTK is mannitol-containing solution, we
have chosen Turusol (Yuriya-Pharm, Ukraine), a man-
nitol-containing solution for comparative assessments
and a possible alternative solution.

Type I DM was induced in 3—4 month-old mice by
single intraperitoneal injection of Streptozotocin (STZ,
Sigma) in a doze of 55 mg/kg of animal mass.

Glucose level in blood was controlled with Ge-
moglan indicator strips (Ukraine) and glucometer
Glucofot-II (Norma, Ukraine). Taking into account a
possibility of spontaneous remission of experimental
streptozotocin-induced Diabetes mellitus [30], only the
animals with glucose level not lower than 15 pmol/l
were selected for transplantation.

A week following STZ injection, the PMFs were
transplanted with Dufaut’s needle into adipose tissue
of withers region of the rats with DM. Single rat was
injected with endocrine material obtained from single
pancreas. Transplantation area was marked with a stai-
ned suture.

The experimental animals were divided into the fol-
lowing groups: the 1* group — transplantation of freshly
isolated PMFs; the 2" one — transplantation of PMFs
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YpoBEeHb MIIIOKO3Bl B KPOBU KOHTPOJIUPOBAIH C
MOMOIIbI0 MHAMKATOPHBIX IIACTUHOK «l'eMoriany
(Yxpauna) na rarokomerpe «lmoxogot-11» (IIIII
«Hopma», Ykpauna). YuutbeiBass BO3MOXHOCTb
CTIIOHTAaHHOW PEMHUCCHH SKCIIEPUMEHTATBHOTO CTPETO-
30TOMMHOBOTO radeTa [32], Iy TpaHCIUTAHTAIlIH OT-
Oupany KUBOTHBIX, y KOTOPBIX YPOBEHB ITTFOKO3bI OBIIT
He HIKe 15 MMomb/m.

Kpgicam ¢ CJ] gepes Henenro nocie uabekmn CT3
BBITTONTHSUTA TpaHciuianTanuio MGIDK B moakoxHO-
KHUPOBYIO KJIETYATKY B OOJACTH XOJIKH C TIOMOLIBIO
urnel drodo. OgHO# KpbIice BBOAWIM YHIOKPUHHBIH
MaTepual, noxydeHHsli u3 onHou IDK. Mecrto TpaHc-
IUTAaHTALMY OTMEYAITH C TIOMOIIBIO OKPAIIEHHOT'O I1I0B-
HOTO MaTepHana.

OKcHepruMeHTAIbHBIC JKUBOTHBIE ObUIN Pa3eICHBI
Ha CJIeIyIONIHe TPYIIIbI: | — TpaHCIIaHTAIHs CBEXKe-
BeigenieHHBIX MPIDK; 2 — tpancmmanTamms mpIDK
nocie I'X B pactBope HTK; 3 — tpancminanTamms
MPIDK mocme I'X B pactBope «Typycom»; 4 — TpaHc-
miaaTranusg MGIDK nocne kynsTuBMpoBanus; 5 — 6e3
TpaHCIUIAaHTALINH.

EsxenenensHO y KpbIC POBOIMIIN 3200 KPOBHU AJIS
M3MEpPEHUS YPOBHSI IIIIOKO3bl. DKCIIEPUMEHTAIBHBIX
JKUBOTHBIX 3a0MBay Ha 3-H, 8-, 15-, 22- 1 45-¢ cyTKH.

JIJ1 TUCTONOTHYECKUX UCCIEOBAHNIN TPAHCILIAH-
TaTHl, B3AThIC HA PAa3HBIX CYTKaX I1OCIIE TPAaHCIIJIaHTa-
uuu, pukcuposaiu B 10%-M popmanuHe U 3aUBaIH
B mapadun. CepuitHble Cpe3bl TOIMMIUHON 5 MKM OKpa-
[IMBAJIA TEMAaTOKCIIIMHOM 1 303MHOM. J[7151 MUKpOdo-
TOCBEMKH 00pa3I[OB HCIOJH30BaId MHUKPOCKOII
«Olympus IX-71» (SInonns). @otorpaduu ananmuzupo-
BaJIM C TOMOIIIBIO TTPOTPaMMBI ISt 00paboTKH n306pa-
xenus «AxioVision Rel 4.7» (I'epmanus).

[Tpu MopdoMeTpruIecKkOM HCCIIETOBAaHUN CEPUKA-
HBIX CPE30B TPAHCIIJIAHTATOB OLIEHUBAIIH CIENYIOIINE
MoKasaresu: oOIIyI0 II0Malb TPAHCIUIAHTATa; 1110~
11ab TPAHCIUIAHTATa, COXPAHSIOIIETO aJIbBEOJISIPHO-
TpyOuatoe crpoenue, xapakrepHoe s [DK; mo-
LIaJb 049aroB ayTONN3a; MJIOALb 30H ¢ HHMIbTpa-
[UeH; IUI0Ia b COCTUHUTEIbHON TKaHU.

s craructraeckoit 00paboTKH pe3yIbTaToB MC-
TOJTH30BAJTM METOJIBI OITUCATEIFHOW CTATUCTHKH [3].
Paznuuus Mexx 1y nokasaresnsiMu He3aBUCUMBIX TPYIIIL
OLIEHMBAJIH C IOMOIL[bI0 HETIAPaMETPUIECKOTr0 KPUTe-
pust ManHa- YUTHH, MEXTy IOKa3aTeNIIMH 3aBUCHMBIX
rpynn — napHoro tecta BuikokcoHa.

Pe3yabTarsl m o0cy:xaeHne

[Ipu u3yyeHUU MITUKEMHYECKOTO MTOKa3aTels ycra-
HOBJICHO, YTO y ’KMBOTHBIX ¢ Mozenbto C/] I tuna 6e3
TpaHCIUIAaHTAIH BEICOKHI YPOBEHB TITFOKO3BI COXpa-
HSUICSI Ha TPOTSHKEHHWH BCEro Cpoka HaONMIOmeHUS
(puc. 1). YV XHBOTHBIX BCEX DKCIECPUMEHTAIBHBIX
TPy C TpaHCIUTAaHTAIEH Ha 8-€ CYTKH HaOMI0aaIoCh
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after HS in HTK solution; the 3™ — transplantation of
PMFs after HS in Turusol solution; the 4" — transplan-
tation of PMFs after culturing; 5 — no transplantation.

Every week a blood sampling was performed in
rats to measure glucose level. Experimental animals
were sacrified to the 3%, 8%, 15, 227 and 45% days.

To perform histological analysis the transplants
derived on different days following transplantation
were fixed in 10% formalin and embedded to paraffin.
Serial sections of 5 pm were stained with hematoxylin
and eosin. Microscope Olympus 1X-71 (Japan) was
used for photomicrography of the samples. Images
were studied using image-processing Axio Vision Rel
4.7 software (Germany).

Morphometric study of serial sections of transplants
involved the evaluation of the following parameters:
total area of transplant; area of transplant with preser-
ved alveolar and tubular structure characteristic for
pancreas; area of autolysis loci; area of zones with
infiltration; area occupied by connective tissue.

The methods of descriptive statistics were used for
statistical processing of the results [20]. The differen-
ces between the indices of independent groups were
assessed using nonparametric Mann-Whitney criterion,
the data of dependent groups were compared with
paired Wilcoxon test.

Results and discussion

Assessment of glycemic index revealed that ani-
mals with Type I DM without transplantation had a
high glucose level through all the observation period
(Fig. 1). The animals of all the experimental groups
with transplantation had a reduction of glucose level
to the 8™ day, which progressively decreased there-
after. By the 45" day this index was within the physio-
logical norm limits. No statistically significant differen-
ces in the dynamics of glycemia depending on the type
of transplant were revealed.

To assess the state of transplanted pancreatic tissue
histological and morphometric studies were conducted
on different days following transplantation. Transplants
of fresh isolated PMFs had a well-preserved sections
of pancreatic tissue to the 3™ day after procedure;
which kept their characteristic alveolar and tubular
structure (Fig. 2A), and besides that there were large
areas of tissue underwent autolytic changes such as
discoupling of the acini, obliteration of their structure,
karyopyknosis of nuclei and disappearance of cell
contours (Fig. 2B). An infiltration by polymorpho-
nuclear cells and macrophages was observed on
periphery of PMFs, which had large phagocyted frag-
ments in their cytoplasm (Fig. 2C).

Visual examination of transplant site to the 8" and
15" day in subcutaneous adipose tissue revealed a
demarcation inflammation around preserved PMFs.
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YMEHBIIIEHNE YPOBHS IIIOKO3bI, KOTOPBIM Iporpec-
CHUBHO cHUXkaics B panpHeidmem. K 45-m cytkam
JaHHBIM MOKa3aTedb ObUT B Mpeneiax (GpU3uoIoru-
yeckoi HOpMbI. CTaTUCTUUECKH 3HAUUMBIX OTIMYUN
B IMHAMHKE TITUKEMHH B 3aBUCHMOCTH OT BUa TPaHC-
IJTAHTaTa BBISIBICHO HE OBLIO.

J1st OIIEHKH COCTOSTHUSI TPAHCIUIAaHTHPOBAHHOM
TkaHu 1K Oblmm mpoBeNleHbl THCTONOTHYECKUH U
Mop(oMeTpUIECKNi aHAIH3BI B pa3HbIE CYTKH 1TOCIIE
TpaHCIUTaHTaWH. B TpaHCcIIaHTaTaX CBEKEBBIACIICH-
He1x MQIDK Ha 3-u cyTKu mocne omepauny BhISABIIS-
JIUCh YYaCTKHU XOpOILO coxpaHuBIuercs Tkanu [DK ¢
XapaKTepHBIM AJbBEOJIIPHO-TPYOUATHIM CTPOCHUEM
(puc. 2, A) u oOmMpHBIE YYaCTKU TKaHH, MOJBEPT-
mieiicsl ayTOJIMTUYECKUM U3MEHEHHSM B BUAE AMC-
KOMITJIEKCAI[MN allUHYCOB, CTUPAaHMsI UX CTPYKTYpBHI,
KapHOMHMKHO3a S/Iep ¥ HICYE3HOBEHHUS KOHTYPOB KIIETOK
(puc. 2, B). Ha nepudepnn mpIIK obnapyxena un-
¢unpTpanus moruMop(HO-IAEPHBIMA KIETKAMH U
Makpodaramu, B IUTOTUIa3Me KOTOPBIX OTMPEeIISIHCh
KpyTHBbIe (haroruTrpoBaHHbie pparmMeHTsl (puc. 2, C).

[Ipu BU3yansHOM OCMOTpE MeCTa TPaHCIUIAHTALINH
Ha 8- 1 15-e cyTKH B IOAKOKHOM KUPOBOU KJIeTUaTKe
ObIIO OOHApYKEHO AeMapKalMOHHOE BOCIAJICHHE
BOKpyT coxpanusimxcs MGIDK. Tucronornyeckuii
aHaJIN3 BBIABUJI OCTATKHU allMHAPHBIX CTPYKTYP B LIEHT-
panbHOM YacTH TpaHCIIaHTAaToOB. B 1enoM B TpaHc-
njaHTarax ObLla SPKO BBIpakKeHa WHQUIBTpALUS
JIEHKOIIMTaMH U TUCTHOTITaMH. [IprcyTcTBOBaN 00-
ITUPHBIE YIACTKHA COSAMHUTEILHOM TKaHu (puc. 2, D).

K 22-m cyTkam mocne TpaHCIUTaHTAI[MH MPOIIECC
MIPOAYKTHBHOTO BOCHIAJICHHS OBLT MPAKTHYIECKH 3aBEP-
IeH, U B 00JacTH TpaHCIUIAaHTAIlMK HaOIIONamuch
copMHUpOBaBIINECS COSANHUTEILHOTKAHHBIE PyOLIBI.

OnwucaHHasi THCTOJIOTHMYECKasl KapTHHA Oblia Xa-
pakTepHa JJi TPAHCIUIAHTATOB BCEX YETBIPEX IKCIIE-
PUMEHTANBHBIX MPYIIL.

Pesynprarel MOppOMETpHUECKOTO aHaIn3a coC-
TosiHua TpancmiantatoB MOIDK B pasnbie cpoku
TTOCJIC TPAHCIDIAHTAIINY ITPEICTABICHEI B TA0IHAIIE. 3a-
MeTHO, 9T0 B MMIIK, KynbTHBHPOBAHHBEIX TIEpen
TPaHCIUIAHTALMEH, Ha 3-U CyTKH IIJI0IIAAb COXPAHUB-
metics Tkanu DK 3HaunmMo MeHbliie, 4eM B JAPYyrux
rpynnax. Ha 8-e cyTku B 30He TpaHCIUIAaHTallUM HeE
00Hapy>XKeHO TKaHU ¢ XapaktepHbM st [1DK ctpoe-
HHUEM, TIPH STOM IUIOLIA/Ib YYaCTKOB ¢ HH(PUIbTpanueit
B 9THX TPaHCIUIAHTaTaX HE OTJINYANach OT CBEKEBBI-
neneHHbIx. OHako Ha 15-e CyTKU OHU OBLTH 3HAYMMO
Menbie. C 8-X cyTOK HaOMOAeHHS IUIOMAlb, 3aHHU-
MaeMas COeMHUTEIbHON TKaHbIO B TPAHCIIAHTATaxX
KynsTuBUpoBaHHBIX MPIDK, 3HauMMoO yBennueHa mo
CPaBHEHMIO C 00pa3aMy APYTUX FPYIIL.

B tpancmmanrarax MpIDK, XxpaHUBITHXCS B THTIO-
TepMHUUYECKHX ycaoBusax B pactBope HTK, He Habmto-
JAJIOCh 3HAYMMBIX OTIMYNN B TUHAMHKE 3aMEILECHUS
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Glucose content, pmol/l

CopepxaHue rmnoKosbl, MMOIb/M
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0 8 15 22 45

CyTkv nocne TpaHcnnaHTaumm
Days after transplantation

Puc. 1. CopepxaHue rnoko3bl B KpoBu kpbic ¢ CI1 | Tnna
6e3 TpaHcnnaHTauumn (O) n nocne TpaHcnnaHTauum: € —
cBexeBblaeneHHble MpIMXK; OO — mdplMK nocne NX B pact-
Bope HTK; A —mdpIMK nocne MX B « Typycone»; @ —mdpMK
nocne KynsTMBMPOBaHWS. YPOBEHb MIOKO3bl Y MHTAKTHbIX
KpbIC Haxoawuncs B npegenax 2—5 HMonb/n.

Fig. 1. Glucose content in blood of rats with Type | DM
without transplantation (O) and after transplantation of:
@ — fresh PMFs; O - PMFs after HS in NTK solution; A —
PMFs after HS in Turusol solution; @ — PMFs after culturing.
Glucose level of intact animals was 2—-5 nmol/l.

Histological analysis found the remnants of acinar
structures in the central part of the transplant. In
general, the transplant had strongly marked infiltration
with leukocytes and histiocytes; large areas of con-
nective tissue were present (Fig. 2, D).

By the 22 day following transplantation a produc-
tive inflammation was almost completed, and the for-
med connective tissue cicatrices were observed in
transplantation zone.

Described histologic pattern was characteristic for
transplants of all four experimental groups.

The results of morphometric analysis of PMF trans-
plants state in various terms after transplantation are
shown in the Table. It is obvious that PMFs cultured
prior to transplantation had a significantly smaller
surface of preserved pancreatic tissue to the 3™ day if
compared with other groups. To the 8™ day, no tissue
with structure typical for pancreas was found in
transplantation site, at the same time the areas with
infiltration in these transplants were the same as in
case of fresh samples. However, to the 15" day they
have been already significantly smaller. Starting from
the 8" observation day the area occupied by connective
tissue within the transplants of cultured PMFs was
significantly increased if compared to the samples of
other groups.
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Tkauu [ DK coenmanTE NEHOM TKaHbBIO
10 CPAaBHEHHUIO C CBEKEBBIICICHHBI-
mu MOIDXK. K 22-m cyTkam B 00pa3-
nax nocne I'X B pactBope «Typycom»
YCTAHOBJIEHO YCKOPEHHOE 3aMelle-
HUE TPAaHCIDIaHTATa COSTMHNTEIHHON
TKaHbIO.

OmHUM U3 OCHOBHBIX MOP(HOJIOTH-
YEeCKUX MPU3HAKOB TPAHCIUIAHTATOB
MPITK saensercs popmupoBanue
OOIIMPHBIX YYaCTKOB ayTOJIH3a YKe
Ha 3-1 CyTKH MOCJI€ TPaHCIUIaHTAIH.
HU3BecTHO, 4TO B (GPH3HONIOTHYECKHX YC-
JIOBUSIX JIMIIOJIUTUYECKHE (DEPMEHTHI
¢dochonunaza A u n1unasza BbIIEIA-
I0TCA JKEJIE30H B aKTUBHOM COCTOSI-
HUH, TIPH 3TOM TPOTEOTUTHYECKHE
(hepMeHTHI HEAaKTHBHBI 1 3a11aCat0TCS
B rpanyiax [8]. OcBoOoXIeHNE JTH-
T1a3 MMPH MOBPEXKIEHUHN TKAHU aKTH-
BHUpPYET paclierieHne JHUIUI0B
KJIETOYHBIX MEMOpPaH 1 YCKOPSET Jie-
CTPYKTUBHBIE ITpoLiecchl. B pe3yinb-

TaTe HAKOIJICHUS B MIOBPEXKICHHBIX
ydacTKax TPOAyKTOB JIUIOJIN3A U
pacmaza KJIeTOK HalitomaeTcs
casur pH B kuciyro cTopoHny, 4To
CTUMYJIMPYET Nepexof] BHyTPUKIIE-
TOYHOTO TPUIICHHOTEHA B TPHUIICHH,
KOTOPBIH, B CBOIO OYepe/b, aKTHBH-
pyeT Iu3ocoMaibHbIe (PEPMEHTHI U
MIPOTENHA3bl, 9TO MPUBOIUT K (ep-
MEHTAaTUBHOMY ayTOJHU3y TKaHH
ITK.

wy 3 SRR P » 3
M N Y il - | ot . RSN A

Puc. 2. TpaHcnnaHTaTt ceBexeBblaeneHHbIX dgpparmerToB MX Ha 3-u 1 15-e
CYTKM nocne TpaHcniaHTaumm: A — y4acTok coxpaHuBLuerics Tkanm MK (3-n
cyTku, x400); B — yyactok aytonusa TkaHu MK (3-u cytkm, x200); C —
WHUNbTpauusa TpaHcnnaHtata (3-u cytku, x200); D — dbopmupoBaHue
coeauHuTenbHou TkaHu (15-e cytkm, x200). MmMcTonorMyeckuii npenapar,
oKpacka reMaTOKCUIIMHOM M 303UHOM.

Fig. 2. Transplant of fresh pancreatic tissue fragments to the 3 and 15" day
after transplantation: A — area of preserved pancreatic tissue (day 3, x400);
B — area of pancreatic tissue with autolysis (day 3, x200); C — transplant
infiltration (day 3, x200); D — formation of connective tissue (day 15, x200).
Histological sections, hematoxylin and eosin staining.

Wudunprpamnus TpaHCIIaHTaTa
MMMYHOKOMITETEHTHBIMHU KJIETKaMU
CBUJICTEIBCTBYET O 3aIlyCKe MPOIECCOB paclo3HaBa-
HUS ¥ OTTOPIKEHUS UyKEPOTHOW TKAaHU B OpraHU3Me
peunnueHTa. BauseT au COOTHOIICHUE TUIOMATN
COXPaHHBIX U ayTOJIMTHYECKUX y4acTKoB TKaHu [10K
Ha aKTUBHOCTh UIMMYHHOTO OTBETA U CKOPOCTH OTTOP-
JKeHHs TpaHciuianTara? Mcxons U3 AaHHBIX MOPQO-
METPUUIECKOTO HMCCICAOBAHUS TaKas 3aBUCHMOCTH
YeTKO HE ycTaHoBieHa. OMHAKO HA CKOPOCThH 3aMme-
menus Tkaau I1DK coenmmHNTEIbHON TKAaHBIO 3TOT
OKa3aTellb HECOMHEHHO BITUsIeT. Tak, B TpaHCIIaHTa-
Tax KyIsTUBUpOoBaHHBIX MPI K, KoTOphIie M3HAYAIEHO
XapaKTepHU30BaJIUCh BHICOKMM YPOBHEM ayTOIH3a
TKaHH, 0K0JI0 87% IIomaay ObLI0 3aMEIIEH0 COEqM-
HUTETBHOM TKaHBIO YK€ K 15-M cyTKaM mociie TpaHc-
IUTAHTAUU. YKa3aHHBIC PU3HAKU CBUICTECIBCTBYIOT
0 TOM, 9YTO B TIpOIleCCe KyJBTUBUPOBAHUS HAOIIO-
JAIOTCS TIEPECTPONKH, CBA3aHHBIE C M3MEHEHUEM
HAaTUBHOW CTPYKTYPhI TKAaHH, YMCHBIIICHUEM €€ IMMY-
HOI'CHHOCTH 1 (haKTUIECKU (POPMUPOBAHUEM OHOJIOTH-

Transplants of PMFs stored hypothermically in
HTK solution did not exhibit any significant differences
in the dynamics of replacement of pancreatic tissue
by connective one if compared with case of fresh
PMFs. The samples after HS in Turusol solution
showed a rapid replacement of transplant by con-
nective tissue by the 22" day of grafting.

Formation of large areas of autolysis to the 3 day
after transplantation was one of the main morphological
features of transplanted PMFs. It is known that under
physiological conditions lipolytic enzymes such as
type A phospholipase and lipase are secreted by panc-
reas in an active state, at the same time the proteolytic
enzymes are inactive and accumulated in granules [36].
Release of lipases in case of tissue damage activates
a breackdown of cell membrane lipids and accelerates
destructive processes. As a result of accumulation of
lipolysis and cytolysis products in damaged areas an
acid shift of pH occurs, stimulating the transition of
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MopcdomeTpuryeckmii aHanmM3 cocTosiHMA TpaHcnnaHtatoB MglK
(% oT 0o6Ler nnowaamn TpaHcnnaHTaTa) Ha pasHble CyTKM Mocrne TpaHcnnaHTaumm

Morphometric analysis of PMF transplants state (% of total area of transplant)
on different days after transplantation

CyTKI/I CocTonAHue CBe)KeBbI}ZleJ'IeHHbIe X B pacTs HTK r)f(.? paCC.I;)BJ_?fe KyﬂbTI/IBI/IpOBaHHbIe
Days post- TpaHGnnaHTaTa Mol HS in HTK selution HS in Turusol Mol
trasplantation Transplant state Fresh PMFs solution Cultured PMFs
TkaHb MK *
Pancreatic tissue 40,3 +11,2 36,2 +9,5 42,8 +8,8 15,1 +6,9
AyTonus *
Autolysis areas 37,2 £9,56 37,8 £5,5 27,5 £8,6 56,8 £10,5
3
WNHdunbTpauma
Infiltration areas 21,2 £8,7 20,1 £12,6 26,1 £9,1 21,7 £9,3
CoeovHUTENbHAA TKaHb
Connective tissue 1.3 1,1 59 +3,4 3,6 +1,8 6,4 +£7,1
TkaHb MK * *
Pancreatic tissue 28,0 £4,1 8,6 7,0 50 £4.1 -
AyTonus
Autolysis areas 12,56 +7,9 11,2 +5,4 18,2 +6,5 15,4 +£9,8
8
WNHdunbtpauma
Infiltration areas 41,9 +6,6 54,8 £7,9 42,8 +10,0 48,1+ 8,4
CoeauHuUTENbHAA TKaHb %
Connective tissue 17,6 £8,2 25,4+8,4 34,0 £7,6 36,5 £13,04
Tkanb MK _ _ _ _
Pancreatic tissue
AyTonus
Autolysis areas 7.1 £4,2 - - -
15
WNHdunbtpauma
Infiltration areas 58,5+ 8,3 42,2 £11,7 17,7 £12,3% 12,6 +6,2*
COe,ElI/IHI/ITeJ'IbHaH TKaHb * *
Connective tissue 34,4 £12,0 57,8 £10,5 82,3 £8,4 87,4 £9,1
Tkanb MK _ _ _ _
Pancreatic tissue
AyTonus _ _ _ _
Autolysis areas
22
WNHdunbTpauma
Infiltration areas 3923 56 +£38 - -
COeJZlVIHI/ITeJ'IbHaH TKaHb
Connective tissue 96,1 £4,8 94,4 +6,1 100 100
MpumeyaHue: * — OTNMYMA CTAaTUCTUYECKU 3HAYMMbl MO CPaBHEHUIO C TpaHcnnaHTauuen ceexesblgeneHHbix MK, p < 0,05.

Note: * — the differences are statistically significant if compared with transplantation of fresh PMFs, p < 0.05.

4yeckoro «ckaddoinaay, KoTopblli aKTUBHO 3aCEIIETCS
COEIMHUTEIBbHO-TKaHHBIMU 3JIEMEHTAMMU I1OCJIE TPAHC-
IUIAHTALUH.

[IpenrpancmnanTanronHas o0paboTKa TKAHU SB-
JISETCS HEOOXOAMMBIM 3TAlOM JIF0O0TO MPOTOKOJIA
KJIETOUHO-TKaHEBOW TpaHCIUIaHTaIUU. [t momyueHus
TpaHCIUIaHTaTa, KaK IPaBUIIO, UCTIOJIB3YIOT TEXHOJIO-
ruu 3a060pa, TOATOTOBKH U XpaHEHHUS TKaHU, KOTOPHIE
B JaJBHEHIIIEM MOTYT BIUATH Ha €Tr0 MMMYHOOHO-
norudeckne cBorcTBa. I1oAroTOBUTEILHBIE ATAIBI
MOTYT MHHUIIMMPOBATh KaK UMMYHOMOIYJIMPYIOILIHE,
TaK U HEKPOTHUYECKHUE MPOLIECCHl B IEpecaKuBaeMon
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intracellular trypsinogen into trypsin, which in turn
activates lysosomal enzymes, proteases, that finally
leads to enzymatic autolysis of pancreatic tissue.
Transplant infiltration by immunocompetent cells
testifies to an initiation of the recognition process and
further rejection of foreign tissue in a recipient’s
organism. Does the ratio of intact vs. autolytic sections
of surfaces in pancreas tissue affect the activity of
immune response and rate of transplant rejection?
Based on the data of our morphometric study, this
dependence was not clearly established. However, this
index affected undoubtedly the rate of replacement of
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TKaHH, YTO HEN30€XKHO OTPa3UTCS Ha COXPAaHHOCTU
TpPaHCIUIAHTATA.

W3 pe3ynbTaToB NpeAcTaBICHHBIX UCCIEAOBAaHUN
cienyer, uto I'X mpIK HOBOpOKAEHHBIX IOPOCST B
pactBope HTK 3HaunTEIHO HE BIMAET HA OCHOBHBIE
XapaKTePUCTHKH TKaHU ¥ TIO3BOJISIET CHU3HUTD TUIIEP-
IJIMKEMHIO JI0 TTOKa3aTesIel, KOTOpbIe ObLTH MOy YEeHBI
MocJie Mepecaikd CBEXKEBBIIEICHHBIX MUKpOdpar-
MeHTOB. TakuMm 00pa3oM, MaHHUTOJI-COAEpKAIINE
pactBopbl HTK 1 «Typycoi» MOTYT UCIIOIB30BaThCs
pH pa3pabOTKe TEXHOIOTMIECKUX YCIOBHH MOTyYSHHUS
MGIDK ans tpancnnantanuu. OnucaHHBIA CIOCO0
xparerns Tkanu [DK mMoxeT ObITh anmpoObupoBaH Ha
TeHHOMOIU(HUIIMPOBAHHBIX CBUHBSIX, KOTOPHIE IMEIOT
MTOHMKEHHYIO SKCIIPECCHIO ITIaBHOTO KCEHOAHTUTEHA
Gal-0-1,3-Gal, 3a cueT 4ero ux opraHbl HE BHI3BIBAIOT
THIIEPOCTPOTO OTTOP>KEHUS K MOTYT OBITh IPUMEHEHBI
JUTS TPaHCIUTaHTAIINN.

O0600m1as nomydeHHbIE PE3YNIbTaThl, MOXKHO Cle-
JIaTh BBIBOJ] O TOM, YTO MOCJIE TOAKOKHON TpaHCIIIaH-
taruu MOIDK HeoHaTanbHBIX MOPOCAT MOCTENEHHO
CHIDKAeTCAd YPOBEHb TNIIOKO3bI B KPOBU KPBIC C MO-
nensto CJI I Tuma ¢ noctueHueM HOPMOTIIMKEMUU K
45-m cyTkam. [Ipu 3TOM HabMIOHAOTCA CTPYKTYPHBIC
MepPEeCTPONKH TKAaHW TPAHCIUIAHTATa, 3aBUCSAIINE OT
peno6paboTKH, aKTUBHOCTH MPOIECCa OTTOPXKEHHUS
U CKOPOCTH 3aMEILIEHUS COCIUHUTENBHON TKaHBIO.
BBuny orcyrcrBus cexperopnoit Tkanu IDK Ha cpo-
Kax 6ojee 15 CyTOk mociie TpaHCILIAHTAIUA MOKHO
3aKIIIOYHTD, YTO JOCTH)KEHNE HOPMOTIIMKEMHUH K 45-M
CYTKaM IIPOHUCXOJUT HE BCIEACTBHE CEKPELIUU UHCY-
JIMHA KJIIETKaMH NIEpEeCaXeHHON TKaHHU, a B pe3yJIbTare
pereHepannoHHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB,
npoucxonanux B coocrBennoi I1DK kpbic o Bius-
HHUEM TpaHCIUIaHTATa.

B cBeTe coBpeMEHHBIX NPEACTABICHUN 1eHCTBUE
FOPMOHAJIBFHO AaKTHUBHBIX KIETOYHBIX NPETapaToB
CBSI3BIBAIOT HE TOJIBKO C UX TOPMOHO3aMECTUTEIHHOMN
($yHKLHEH, HO ¥ C BO3MOKHOCTBIO CTUMYJISILIMY pere-
HEPaTHUBHBIX MPOLIECCOB B MOBPEXKIECHHOH 00JIE3HBIO
xkenese [44]. M3BecTHO, 9TO CKOPOCTH OOHOBICHUS
MOMYJISIHMHA 3-KJICTOK B ITO/KEITYIOYHOM Kee3e B Te-
YEHHE KU3HU HE BBICOKA, OJTHAKO CYIIIECTBYET BEPOSIT-
HOCTb HEOTeHe3a [3-KJIETOK U3 KJICTOK MPOTOKOB [ 15, 24].

[Tokazano, 4To mocie cyOTOTampHOM TaHKPEaTIK-
TOMHH Y KPBIC 00beM [3-KIIETOUYHON MacChl aKTUBHO
YBEJIMYHMBACTCS 32 CYET HEOTeHe3a [3-KIeTOK M3 Impo-
TEHUTOPHBIX KIJIETOK, JJOKAIU30BAHHBIX B CTEHKAaX MPO-
TOKOB K€JI€3 WJIM BHYTPH OCTABIITUXCS OCTPOBKOB [ 15,
24]. Ilponecc perenepannu 3aanMaet 10 40 CyTok u
peanuzyercs myTeM (OPMHUPOBaHUS TAK HA3bIBAEMBIX
«(OKaTHHBIX 30H» MECT AKTUBHOM KJIICTOYHOM MTPOJIH-
(dheparuu, KoTopbie TUPPEPSHIUPYIOTCS B OCTPOBKH
Jlanreprasca unu aluHychbl.
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pancreas tissue by connective one. In particular, the
cultured PMFs transplants which were initially charac-
terized by a high level of tissue autolysis, had about
87% of tissue replaced by connective one to the 15™
day after transplantation. These features show that
culture is accompanied with some rearrangements
associated with changes in tissue native structure,
decreasing its immunogenicity and, actually, forming
ofbiological ‘scaffold’, actively populated with connec-
tive-tissue elements following transplantation.

Pre-transplantation treatment of tissue is a manda-
tory step in any protocol of cell-tissue transplantation.
To get a transplant one usually applies the technologies
of isolation, preparation and storage of tissue which
later may affect its immunobiological properties. Prepa-
ratory stages may initiate both immunomodulatory and
necrotic processes in the grafted tissue, inevitably af-
fecting transplant integrity.

The results of presented study show that HS of
PMFs of newborn piglets in HTK solution did not
significantly affect the basic characteristics of tissue
and allowed to weaken hyperglycemia down to the
same indices which were obtained after transplantation
of fresh microfragments. Thus, the mannitol-containing
HTK and Turusol solutions could be used in developing
the technological requirements for deriving the PMFs
for transplantation. The described method of pancreatic
tissue storage could be tested in genetically modified
pigs, having reduced expression of main xenoantigen
Gal-0-1,3-Gal, that results in absence of hyperacute
rejection of their organs and possible application for
transplantation.

Summarizing these results, we may conclude that
subcutaneous transplantation of PMFs of newborn pig-
lets results in a gradual decrease of blood glucose level
in rats with Type I Diabetes mellitus, and, moreover,
reaching normoglycemia to the 45" day post-transplan-
tation. At the same time, the structural changes of
transplant tissue depend on pre-treatment, activity of
rejection and the rate of replacement by connective
tissue. Due to the absence of pancreatic secretory
tissue already after 15 days post-transplantation, the
normoglycemia found to the 45" day could be asso-
ciated not with insulin secretion by cells of transplanted
tissue, but rather resulted from regeneration and reco-
very processes in rats own pancreas influenced by
the transplant.

In the light of current concepts the effect of
hormone-active cell preparations is associated not only
with their hormone function, but also with their ability
to stimulate regeneration in the diseased gland [44]. It
is known that turnover rate of [3-cell population in
pancreas during life is not high, but there is a possibility
of B-cells neogenesis from ductal cells [7, 17].
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OnHOI 13 OMOJIOTHYECKHX 0COOCHHOCTEH CBUHEH
SIBJISIETCSI CITOCOOHOCTH K OBICTPOMY POCTY U YBEIH-
YEHHIO JKUBOU Macchl. [lopocsTa poxaaroTcs ¢ HeKo-
TOPOI aHAaTOMHYECKOH U (PYHKIIMOHATILHOM He3pesoc-
THIO OPTaHOB MHUIIEBAPUTEIHHOTO ammnapara, B TOM
YUCIIE U MTOKETYI0THOM skene3sl [38]. B mepBhIe He-
JIeJId KU3HU HAOMI0NAeTCs HHTEHCUBHBIA MPHUPOCT
B-xnerounoii maccrl B ITK 3a cuer nudhepeHIupoBKH
U3 KJICTOK-IIPE/IIIECTBEHHUKOB, Mposrdeparuu [3-kiie-
TOK ¥ yBenuueHus ux pazmepos [10]. OctpoBku [TK
HOBOPOKJEHHBIX MOPOCAT COAEpPIKAT 3HAUUTENBHOE
KOJIMYECTBO KJIETOK-IPEIIIECTBEHHUKOB, KOTOPBIE
MOTyT nuddepeHInpoBaThCS B 3peible KIETKH OCT-
poBkoB [12, 29, 33]. G.S. Korbutt u coaBT. mokazanu B
YCIOBUSX iR Vitro, YTO B IEPBYIO HENEIIIO IIOCIIE POXK-
JEHNS KOJIMUYECTBO SHIOKPUHHBIX KJIETOK B OCTPOBKax
IDK mopocst yBemmuuaetcs ¢ 7 10 35% [26]. B npy-
rux uccnegoanusax [31, 39] mocie TpaHCIIaHTAITIN
ocTpoBKoB I DK HEOHaTaBHBIX MOPOCAT Yepes3 MECTh
HeJesb HaOTI0IaI0Ch YBEIMYCHHE KOJTMYeCTBa [3-Kiie-
ToK Ha 30%, OTHOCHTENBHOM IIJIOMIAIN [3-KIIETOK B
TpaHcImianTare Ha 60%, conepkanust THCYMHA B 12 pas.

Takum obpasom, nepecaxxennoie MOIIK HOBO-
POXKICHHBIX TOPOCAT MOTYT OBITH HCTOYHUKOM POCTO-
BBIX U TG HepeHITPOBOIHBIX (PaKTOPOB, TKAHECTICITH-
(brueckux 175t JaHHOTO opraHa. Perenepaitust [3-kie-
TOYHOW Macchl, BEPOSATHO, TPOUCXOJUT B PE3yJIbTaTe
AKTUBHOM CEKPEINH WM TaCCUBHON nudy3un dak-
TOpOB U3 TpanciuianTara IDK HeoHaTaabHBIX TOPOCST
[23]. TTomoGHas cTumyisiust Heorenesa [3-kiaetok DK
KpbIc ObL1a onrcana B padote A.A. Hardikar u coasT.
[22], x0T B YCIOBHAX IKCIIEPUMEHTA UCIIOIB30BaICA
HE TPaHCIUIAHTAaT, a IKCTPAKT, MOJyYEHHBINA U3 pere-
HEpUPYIOLLEH Jeme3bl. B Moiabs3y JaHHOro npeanono-
KEHHUSl TaKKe CBHIETEILCTBYET TOT (aKT, YTO JKC-
TpPAaKThI, H3rotoBieHHbIe U3 [DK HEoHaTanbHBIX TOpO-
CSIT, CTI0COOCTBYIOT MHIYKITHH MU QepeHITPOBKY Me-
3€HXMMAaJIbHBIX CTPOMAJBHBIX KJIETOK )KHPOBOH TKaHU
YeJI0BeKa B MHCYJIMHIPOAYLHMPYIOUINE KIETKH [6].
[Tonck Guomornuecku akTUBHBIX (PaKTOPOB, IPUCYT-
ctByronux B [IDK HeoHaTaIbHBIX TIOPOCST U CIIOCO0-
CTBYIOIIUX pereHepamuu [B-KIeTOK, MOKET CTaTh
MIpEIMETOM AANBHEHNIIEro NepCIEeKTUBHOTO HAIPaB-
nenus B Tepanuu C/I I Tuna.

BoiBoabI

[Mocne noakoxHO# TpancuanTanuu MpI K HOBO-
POKICHHBIX TOPOCST KPhICaM C MOJEINbIO CTPENTO30-
TOIIMHOBOTO JamabeTa HAOMIOMacTCs HOPMaTH3aIus
YPOBHS TUTIOKO3HI K 45-M cyTkam. [locie TpanciianTa-
i MpI K, koTophIe OBLTH TOABEPTHY THI THITOTEPMH-
yeckoMy xpaHeHuto B pactBope HTK, runeprinkemust
CHU3MIIACKH JIO TTOKAa3aTeleH, IIOTYIeHHBIX TIPH UCTIONh-
30BaHNM cBexeBbIACIeHHBIX MPIDK. YcranosneHo,
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It is shown that after subtotal pancreatectomy in
rats a volume of B-cell mass actively increases due to
[B-cell neogenesis from progenitor cells located in the
walls of ducts or glands inside the remaining islets [7,
17]. The regeneration process takes up to 40 days and
is implemented by forming so-called ‘focal zones’, i. e.
active sites of cell proliferation, which differentiate into
Langerhans islets or acini.

Ability of rapid growth and increasing body weight
is one of biological peculiarities of pigs. Piglets are
born with a certain anatomical and functional imma-
turity of the digestive system organs, including pancreas
[38]. In the first weeks of life a high increase of 3-cell
mass in pancreas occurs due to the differentiation of
progenitor cells, proliferation of B-cells and increase
of their dimensions [1]. Pancreatic islets of newborn
piglets contain a significant number of progenitor cells
that can differentiate into mature islet cells [3, 24, 31].
G.S. Korbutt ef al. demonstrated that under in vitro
conditions, a number of endocrine cells in pancreatic
islets of pigs in the first postnatal week increased from
7 to 35% [19]. Other reports [27, 39] showed an increa-
se in the number of B-cells by 30%, relative area of
[B-cells in transplant by 60%, and insulin content in 12
times after six weeks following transplantation of
pancreatic islets of newborn piglets.

Thus, the transplanted PMFs of newborn piglets
can be a source of growth and differentiation factors,
being tissue-specific for a given organ. Regeneration
of B-cell mass likely occurs as a result of either active
secretion or passive diffusion of the factors from
newborn piglet pancreas transplant [16]. Such a stimu-
lation of B-cell neogenesis in rat pancreas was reported
by A.A. Hardikar et al. [15], although their experi-
ments were not done with transplants, but rather with
an extract derived from regenerating gland. This as-
sumption could be also evidenced by the fact that the
extracts prepared from pancreas of newborn piglets,
promote the induction of differentiation of mesen-
chymal stromal cells of human adipose tissue into
insulin-producing cells [28]. Screening of bioactive
factors in the pancreas of newborn piglets which could
promote the regeneration of 3-cells, may be the subject
of further perspective direction in treatment of the
Type 1 Diabetes mellitus.

Conclusions

Subcutaneous transplantation of PMFs of newborn
piglets to the rats with streptozotocin-induced Diabetes
mellitus resulted in a normalization of blood glucose
level to the 45" day. Transplantation of PMFs which
were hypothermically stored in HTK solution led to a
decrease of hyperglycemia to the same indices as were
obtained using fresh PMFs. It was established that
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YTO B TPAHCIUIAHTATE 3aMEIIEHHE CEKPETOPHON TKaHH
IDX coenmunnTensHOM Habmogaercs yxe kK 15-22 cyt-
KaM, [PUYEM 3TOT mpouecc 0onee WHTEHCUBHBINA B
KyJbTUBUPOBaHHBIX MUKpo(parMeHTax. Hopmanusa-
LKA YPOBHS TJIIOKO3BI Y KPBIC C MOAENbI0 auadeTa
HaOonaeTcs Ha PoHE OTCYTCTBUS HHCYIINH-TIPOTYTIH-
pytouieii Tkanu [DK B TpaHcmianTaTe, 4T0 Ipeanona-
raeT CyIecTBOBaHWE WHAYIHUPYIOMUX (aKTOPOB
TPaHCIUIAHTAINH, CTUMYJIHPYIOIINX HEOTEHE3 OCTPOB-
KOB B COOCTBEHHO Kelle3e PeIUIIeHTa.
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the transplants had their secretory tissue replaced by
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