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Effect of Cryopreserved Culture of Pancreas Microfragments
on Immune Status of Rats with Aloxane Diabetes Development

HccnenoBanocs BIUSHEE KPHOKOHCEPBUPOBAHHOM KyJIBTY Pl MEKPO(GParMeHTOB IOKeIyA0uHOH xene3sl (I1DK) HoBoposkieHHBIX
MOPOCST Ha UMMYHHBIN CTaTyC KPBIC B MOJIEIIH aJUTOKCaHOBOTo Auabera (A/l), CXOXHOTO C HHCYJIHH3aBUCHMBIM CaXapHBIM JHa0eTOM
yernoBeka. [loka3aHo, 4TO BBeJJCHNE KPHOKOHCEPBUPOBAHHOH KyIbTypsl MEKpopparmMenToB DK crocobcTBOBaIO BOCCTAHOBICHUIO
KJIETOYHOTO M TYMOpAJIbHOT'O 3BeHAa MMMyHHTeTa. Hambonee BeIpakeHHBIH 3¢ (eKT OB IMOIydeH Ioclie ee BBEACHUS B
MapanaHKpeaTndecKylo KIeT4aTKy.

Kniouegvie cnosa:kproKOHCEPBUPOBAaHHAS KYIIBTYpa, HODKEIyAOUHAs XKele3a, IMMYHHBIH cTaTyc, MOZIENb aJUIOKCAHOBOTO AnadeTa.

JocnimKyBaBcsi BIUIHB KPiOKOHCEPBOBAHOI KyJIBTypH MIKpO(pparMeHTiB MiAILTYHKOBOI 3a103u (I13) HOBOHApOMIKEHUX MTOPOCST
Ha IMyHHUI CTaTyc OIypiB y MOJIEIi alIOKCAHOBOTO JiabeTy, MoAiOHOTO /10 1HCYNiH3aIeKHOTO IyKpoBOro Aiabety moaunu. [TokazaHo,
[0 BBEJICHHS B Pi3HI AUITHKH OpPTaHi3My KpiOKOHCEPBOBaHOI KyJNbTYpH MikpodparmeHTie [13 cipusioTh BiTHOBICHHIO KIIITHHHOT i
TyMOpaJbHOI JaHKH iMyHiTeTy. Hait0inpi BupaskeHuid epeKT OyI0 OTpUMAHO Micis ii BBEIECHHS y MapanaHKpeaTHYHy KJIITKOBHHY.

Knrouosi cnosa: xpiokOHCEpBOBaHA KyJbTYpa, HiIUTYHKOBA 3aJ103a, IMyHHH CTaTyc, MOZEIb aJJOKCAaHOBOTO JiabeTy.

The effect of cryopreserved culture of newborn piglet pancreas microfragments on rat’s immune status in the model of aloxane
diabetes (AD), similar to human insulin-dependent diabetes mellitus has been studied. Administration of pancreas microfragment
cryopreserved culture was demonstrated as contributing to cell and humoral immunity link recovery. The most manifested effect was

after its introduction into parapancreatic fat.

Key-words: cryopreserved culture, pancreas, immune status, aloxane diabetes model.

Caxapusbiii auabder (CL) — THOUYHBIA TpUMED
MaTOJIOTHH, OTHOCSILEHCS K ay TONMMYHHBIM 3a0071€e-
Barusam (AU3) [19-22, 27, 30, 32]. Ero pa3surue
CBSI3aHO C OCOOEHHOCTSIMU B3aUMOJICHCTBUS UMMYH-
HOW 1 SHIOKpUHHOH cdepbl. 3BecTHO, uTo MOopdoIto-
rudeckoit ocaoBoi C/] siBnsieTcst Bocnasienue [26], 10-
KaJn3ymoleecs B OCTpoBKax JlaHrepranca, mpuBo-
nsiee K gectpykiuu 3-ximetok [ 10, 29-31]. Hapyrre-
HUE SHJIOKPUHHON (pyHKIHHU opraHa, OCOOCHHO ee
FOpMOHONpOAyLUpytomel akTuBHocTH [12, 21],
CYILLIECTBEHHO CKa3bIBAETCS HA COCTOSIHUM UIMMYHHOMN
cuctemsl (MIC) Bcero opranmsma [23]. IIpu mpose-
JEHUU MCCIIeIOBaHNH, HAlIPAaBICHHBIX Ha W3y4eHHUE
HOBBIX MeTonoB Jeuenus C/I 1-ro Tuma, ods3arenbHa
ouenka nokazareneir UC [8]. [Ipumenenue amOpuo-
HaJbHBIX CTBOJIOBBIX KJIETOK [3-0] sIBISIETCS HOBBIM
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Diabetes mellitus (DM) is a typical example of
pathology, relating to autoimmune diseases (AIDs) [19-
22,27, 30, 32]. Its development is associated to the
peculiarities of immune and endocrine spheres
interaction. The inflammation [26], locating in
Langerhans islets, resulting in B-cells destruction [29-
31] is known to be DM morphological base. Disorder
in endocrine function of an organ, especially its
hormone-producing activity [12, 21] significantly
affects an immune system (IS) state of the whole
organism [23]. The IS indices estimation is indispen-
sable when performing researches, targeted to studying
the novel therapies for I type DM treatment [8]. The
application of embryonic stem cells [3-6] is a new
direction in AIDs treatment. The alloxane diabetes
(AD), being recently treated with xenotransplantation
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HamnpasieHueM B yneueHun AU3. B skcnepumente
monenbio CJl sBnsieTcst anmnokcanoBblin quadet (Al),
IUTSL JIEYEHUS KOTOPOTO B TOCJEIHUE TONBI UCTIONb-
3YIOT KCEHOTPAHCIUIAHTAIMIO HAaTUBHBHIX [16] nmn
KPHOKOHCEpBUPOBaHHBIX [ 14] B-kneroxk [TK.

Lenp paboTbl — U3YYUTH B CPAaBHHUTEIHLHOM
acriekte ocobeHHoctu u3MmeHeHuss UC kpsic ¢
WHAYUMPOBaHHBIM AJl 10 U mocie BBEJAEHUS KpHUO-
KOHCEPBHUPOBAHHOH KyJbTYpbl MUKpodparmenToB [DK
HOBOPO)KJEHHBIX TOPOCHT.

Matepmnanbl 1 meToAbI

B pabote Oy vicTionb30BaHbI 175 MOIOBO3PEITBIX
Kpbic-caMIl0B JuHUM Bucrtap maccoit 180-210 r.
HccnenoBanus mpoBOAMIN B COOTBETCTBHH C “O06-
ITUMH 3THYECKUMH MTPUHIIAIIAMHI SKCIIEPUMEHTOB Ha
KUBOTHBIX [ 7], KOTOpBIE COMIACYIOTCS C TTOJIOKEHHSI-
MU “EBponeiickoil KOHBEHIIMH O 3alIUTE TO3BOHOUYHBIX
YKUBOTHBIX, UCTIOIb3YEMBIX JUIS 9KCTIEPHUMEHTAIbHBIX
" apyrux HaydHbix 1eneit” (CtpacOypr, 1985). s
co3nanus monenu AJl ammoxcanmonoruapar (ICN
Biomedical Inc.) BBommm o1 KoKy OTHOPa30BO B J103€
130 MI/KT Macchl JKHBOTHOTO ITOCJIE MPEIBAPUTETH-
HOTO 24-9acOBOT0 WX TOJOJAHUS MPU CBOOOTHOM
noctyne k Boje [13]. Kpbicel ObuTH pasnenceHbl Ha
Ipynmsl M0 ceMb B Kaxxaoi. KonTponsHas rpymnmna —
WHTaKTHBIE KPBICHl. ONBITHBIE — ¢ MHAYKIMEH A/l Ha
3,7, 14, 28-¢ CyTKH, U ONBITHBIC, KOTOPHIM Ha 14-¢
cyTku pa3sutus A/l BBonunu B no3e 0,5 r pa3mopo-
KEHHON KPHUOKOHCEPBHPOBAHHOM KYJIBTYpPBI MUKPO-
(parmenTo DK HOBOpOXKIEHHBIX MTOPOCST B TAPEH-
XUMy TIEUYEHU U CEJIe3eHKH, MOJ KallCylay IOYKH, B
MapanaHKkpeaTHyecKylo KJIEeTYaTKy U BHYTPUMBIIIECY-
HO B OOKOBYIO MOBEpXHOCTH Oeapa. Ha 3, 7, 14, 28-¢
CYTKH TOCJIe JISYEHUS )KNBOTHBIX BBIBOVIIN U3 DKCIIE-
PUMEHTA JieKaruTaue moj 3pUpHbIM HAPKO30M.

Txanb DK monyvanu y HOBOPOKIEHHBIX TOPOCAT
o meroxy [ 16], kpuokoHcepBupoBaiu o Metoxy [14],
XpaHuiu nmpu Huskoi temmeparype (—196°C) B
TEYEHHUE TO/1a B TEPMETUIECKHU 3aKPBITHIX KOHTEHE-
pax. PazMopakuBanu Ha BOJSHOW OaHE MPHU TEMIIe-
patype 40-41°C.

Knerounoe 3Beno C ucciegoBanu y Kpwic ¢
uaAykimed Al m mocie BBeneHus OmomaTrepuana
METOJIOM TPSAMO HMMYHO(]ITyOpeceHIIH CyOToITy-
nsauuid T-mumdoruro (CD4* u CD-8%) ¢ ucmosnb-
30BaHKEM aHTUKPbICUHBIX DU TI] MeueHBIX MOHOKIIO-
HanpHbIX aHTUTEN (CALTAG, CIIA) B mromuHec-
ueHtHoM Mukpockone JIOMAM no metony [17]. B
ryMopasibHoM 3BeHe M C rupkynupyromyie IMMYHHBIE
rkomrutekcsl (LUMK) kpoBu ompexpensnu mo Merony
[15]. CrtocoGHOCTH K aAre3wnu KIETOK IMePUTOHEATb-
Hoit monoctu (IIII) onenuBanu nmo meroxy [9].
CocrosiHMe MOHOLMTAPHO-(PAroUUTAPHON CHCTEMBI
(M®C) xnerok IIII, T.e. parounutapHbIii HHIEKC
(®N) u parouurapuoe gucno (PY), onpenemnsm mo
merony [2].
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of either native [16] or cryopreserved [ 14] pancreatic
B-cells served as DM model in the experiment.

This research was targeted to comparatively study
the peculiarities of IS change in rats with induced AD
prior to and after introducing cryopreserved culture of
newborn piglet pancreas microfragments.

Material and methods

In research there were used 175 mature Wistar
male rats of 180-210 g. The research was performed
according to the “General ethical principles of experi-
ments in animals” [7], conformed with the statements
of the “European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other
Scientific Purposes” (Strasbourg, 1985). To create AD
model a single subcutaneous introduction of aloxane-
monohydrate (ICN Biomedical Inc.) in 130 mg/kg of
animal weight was done after preliminary 24-hrs
starvation with free access to water [13]. Rats were
divided into groups by 7 in each. The control group
comprised intact rats. The experimental groups were
as follows: rats with AD development to the 3, 71,
14t 28" days and those, administered under slight
ether narcosis by 0.5 g of frozen-thawed cryopreserved
culture of newborn piglet pancreas microfragments into
liver and spleen parenchyma, kidney capsule,
parapancreatic fat and intramuscularly into lateral
femur surface to the 14" day of AD development. To
the 31, 7t 14t 28t days after treatment the animals
were remo-ved out of experiment by decapitation under
ether narcosis.

Pancreas tissue was derived from newborn piglets
according to the method [16], cryopreserved as
described [14] and stored at low temperature (—196°C)
for year in hermetically sealed containers. Thawing
was done on water bath at 40-41°C.

IS cell link was studied in rats with AD induction
and after biomaterial administration with the method
of direct immune fluorescence of T-lymphocyte (CD4*
and CD-8") subpopulations using anti-rat FITC of
labelled monoclonal antibodies (CALTAG, USA) under
LUMAM luminescent microscope according to the
method [17]. Blood circulating immune complexes
(CICs) were determined in IS humoral link according
to the method [15]. Adhesive ability of peritoneal cavity
(PC) cells was evaluated by the method [10]. State of
monocyte-phagocyte system of PC cells, i.e. phagocyte
index (PI) and phagocyte number (PN) were
determined by the method [2].

The obtained experimental data were statistically
processed with “Microsoft Excel 2000”.

Results and discussion

When estimating the IS changes, being pathoge-
netically important in DM development, of note is that
among T-cell link components there is a change in
CD4" cell activity [25] at the background of a sharp
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ITony4yeHHBIE DKCTIEPUMEH-
TaJbHbIE JAHHBIE CTATHCTHYEC-

Taoauna. 1. [Tokazarenu kinerounoro 38eHa MC npu pa3sutuu AJ]
Table 1. Indices of IS cell link at AD development

K 00pabaThIBaJId B DIIEKTPOH-
“ . CYTKI/I IIOCA€ BBEAEHH S aAAOKCaHa
HbBIX Tabaunax “Microsoft Excel Day after aloxane administration
2000” IMokazaTrean KoHTpoAb
. Indices Control
3-u 7-e 14-e 28-e
3rd 7th 14th 28th
Pe3yAbTartbl n 00CyXXAeHue
OreHnBast IaTOreHETHYCCKH CCDSLK’C‘gI’ZIi/'% 3521136 | 30,241%2,140% | 22,062%1,262¢ | 16,121,32* | 15,081=1,403*
%
3Ha4YnMbIe B pa3utuu CJI u3me-
nenus B VIC, cnegyeT OoTMETHTD 0
’ Y ’ CDB KATKIL% | 99044 1,83 | 14,0820,040% | 12,941%1,340% | 6,94=0,76% | 7,160=0,680%
YTO CpEAN KOMIIOHEHTOB T-KJe- CD8" cells, %
TOYHOTO 3BE€HA HU3MEHSIETCS
akTuBHOCTS CD4* Kitetok [25] e 1,583+0,581 | 2,147+0,201% | 1,7051,107 | 2,2320,318* | 2,106:0,202*

Ha (oHE PEe3KOro CHHUKCHUS
CDS8" knerok [23]. C aToit
KOHIETIMENH COTNACYIOTCS U
MIOJTyYE€HHBIE HAMH PE3YJIbTaThl
B MojiesibHOM cucteme AJl. I3aMeHeHue cosiepanus
CD8" knmetok ObIO OOJiee CYIIECTBEHHBIM, H
MaKCHMaJIbHOE 3HAYEHHE OTKIOHEHUS OT HCXOTHOTO
B MMOKAa3aTeNIX MMMYHOPETyIsITOPHOTO MHIEKCa
(MPW) Habnronanu Ha 14-¢ CyTKM B MOMEHT Haubouee
BBIPQKEHHOT'O MIPOSIBICHUS NaToIoruu (Tad. 1).

Taxoe Hapy1IeHue conepkanus T-KIeTok peryns-
TOPHOH cynpeccopHOil cyOmomyisiquu sBIsIETCS
XapakTEepHBIM “MapKepoM” M3MEHEHHMsI COCTOSIHUS
NC npu AN3 BoobOmie [3, 4] u B wactHocTu CJI [24,
25]. IloaToMy BITOJIHE 3aKOHOMEPHO YCTaHOBJIEHHOE
HaMH Pa3HOMU CTENEHH, HO JOCTOBEPHOE Ha TPEX CPOKax
13 YeThIpeX (32 HCKITIOUEHNEM 7-X CYyTOK) IIOBBIIIICHHE
WPU nocne unaykuuu AJl (tadmn.1).

[Ipu3nakom HapymIeHHS TYMOpPaJIHHOTO 3BEHA
WMMYHHTETa Kpbic ¢ mHAyKIued AJl sBasercs
M30BITOYHOE COAEPKAHNE B KPOBU MEITKOIHMCIIEPCHBIX
LUPKYJIMPYIOLINX UMMYHHBIX KoMiutekcoB (MLIMK). B
[20] oTmMeuaeTcs, YTO OJHUM U3 MEPBBIX MPU3HAKOB
CpbIBa UMMYHOJIOTHYECKON TOJIEPAaHTHOCTH K aHTH-
reHam [(3-kietok octpoBkoB IIK siBisiercs yBenu-
YEHHE KOHIIEHTPAIMU ayTOAHTUTEN B CHIBOPOTKE
kpoBH. Ilokazano [10], 4TO OCHOBHBIMU THUIIAMU
aaturen (AT), BersiBigeMbIx B kpoBu 00ibpHBIX C/I,

Ta6auna 2. Conepxanne MLIUK B ceIBOpOTKE KpOBHU KPBIC IpH pa3sBUTHN A/l
Table 2. sCIC content in rat blood serum at AD development

Ipumevanue: *— pasauaus T0CTOBEPHBI [0 CPABHEHHIO ¢ KOHTposeM, p< 0,05.
Notes:* — differences are statistically significant if compared with the control, p< 0.05.

CD&" cell reduction [23]. Our results obtained in AD
model system conform with this concept as well.
Change in CD8" cell content was more significant and
the maximum deviation value from initial one in the
immune regulatory index (IRI) was observed to the
14" day when pathology was the most manifested
(Table 1).

This disorder of T-cell content of regulatory
suppressor subpopulation is a typical “marker” for
change in IS state at AIDs in general [3, 4] and DM,
in particular [24, 25]. Therefore the established by us
after AD induction the IRI augmentation of different
extent but statistically significant at three stages of four
ones (excluding 7™ day) is quite regular (Table 1).

The sign of disorder in humoral component of
immune system in AD-induced rats is a surplus content
of small circulating immune complexes (sCIC). As
reported in the paper [20], one of the first signs of
failure in immunological tolerance to pancreas islet [3-
cells antigens is an increase in auto-antibody
concentration in blood serum. As it was shown [10],
the main antibodies (ABs) types, revealed in blood of
DM patients are the ABs to B-cell cytoplasmic
components: ICA. These ABs appear long before DM
clinical signs, but their role in
this pathology development
has remained unclear.

Consequently, an increase

CyTKH IIOCA€ BBEACHUSI AANOKCAHA in sCIC concentration stipu-
Day after aloxane introduction .

TMokasarean KoHTpoas lates pathological process

Indi 1 L
ndices Contro 3m 70 \de 28e development in different
3rd 7th 14th 28th organ-tissue structures of
M organism [3]. Together with

EeAKOAMCIIepCHEBIE
LMK 14,012£0,620 | 18,6241,704* | 34,068+3205* | 78,5244,540* | 20,320+2633*  large CIC they are capable of
sCIC >

activating the system of cells,
Kgg;zf;;a 0,83=0,06 1,00=0,04* 1,02:0,06* 1,68=0,12* 1,2500,050* bemg a part' of MPS, by
changing cytokine profile of an

Ipumevanue: *— pasIMdus JOCTOBEPHBI IO CPABHEHHIO ¢ KOHTposeM, p< 0,05.
Notes:* — differences are statistically significant if compared with the control, p< 0.05.
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organism [3, 4] and aggrava-
ting the immune-inflammatory
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apisitorcss AT kK nuTomazMaTHdeCKUM KOMITOHEHTaM
B-knerox — ICA. Dt AT mosIBISIFOTCS 3a70JITO JI0
KJIMHH4YecKuX nposasieHnil CJl, ogHako X ponib B
Pa3BUTHU JJAHHOW MATOJOTHHM OCTAETCS HE A0 KOHIIA
BBISICHEHHO.

CnenoBaTenbHO, MOBBIMIEHUE KOHIEHTPALUHU
MUK oOycioBnuBaeT pa3BUTHE MaTOJIOTHYECKUX
MIPOLIECCOB B PA3JIMYHBIX OPTaHO-TKAHEBBIX CTPYKTY-
pax opranm3ma [3]. BMecTe ¢ KpyImTHOAUCTIEPCHBIMU
MK oHM MOTyT aKTUBUPOBAaTh CUCTEMY KIJETOK,
Bxomsamux B MOC, u3MeHss1 IUTOKUHOBBIH MPOGUITH
opranmusma [3, 4], arpaBupys TedeHHE UMMYHOBOCTIA-
JUTENBHOTO Tporiecca [26]. Tak, y KpbIC ¢ pa3BUTHEM
AJl Habmrogamuch CylmeCTBEHHBIC M3MEHEHUS B
rymopanbsHoM 3BeHe MC o cpaBHEHHIO ¢ KOHTPOJIEM
(tabn. 2). Konnentpanus MUK B kpoBH KpBIC
JIOCTOBEPHO MOBBIIIANACH YXKE C 3-X CYTOK HHAYKLIUU
AJl. Ha 7-e cyTKHM KOHLIEHTpAalus U CyMMapHOe
rkonuyectBo LIMK yBenuuuBanuce B 2 pasa, Ha 14-¢
cyTku — B 14 pa3, a kK 28-M cyTKaM XOTs 1 HaOJIonanu
HEKOTOPOE WX CHHXXEHHE, OJTHAKO MO-TIPEKHEMY
3HAYEHUSI OCTABAINCH BbIIIE KOHTPOIBHBIX. OTMEUeH-
HBIE N3MEHEHHUS SIBIISTFOTCS JIOTH4eCKUM oTKJImKoM VIC
Ha pa3BUTHE XPOHUYECKOTO BOCIIAJICHHS.

N3menenue konuenrpanuu UK npu nHaykiuu
AJ] geTKo B3amMoaecTBOBaIO ¢ akTUBHOCTHI0 MDC.
HocToBepHoe CHIKEeHHE (paronuTapHOi aKTUBHOCTH
kietok [1I1 nabmromanu ¢ 7-x o 14-e cytku (Tabm.3).
[TomydeHHbIle NaHHBIE MOATBEPKAAIOTCSA paboTamMu
[3, 4], B KOTOpBIX YKa3bIBAacTCs Ha ‘‘3aMHTEPECOBAH-
HocTh” kiaeTok M®C B paszsutuun AU3 u npexne
BCET0 Y JIMII C TeHETHUECKOM IPEAPacONOKEHHOCTHIO
[32]. Makpodaru npoayuupyoT B MOBBILICHHOM
koHnentpanuu MJI-10, NJI-18 [18, 23, 28, 32],
akTuBupylomue TXI-KIeTKu, KOTOpBIE SBIAIOTCS
OCHOBHBIM (haKTOPOM Pa3BUTHS HMMYHHOTO BEKTOPA
Cl [20]. Takme m3MEHEHHS CBSI3aHBI, IO BCEH
BUIUMOCTH, ¢ oTBeToM MC Ha pa3BuBamomuiics
[IaTOJIOTMYECKUN IPOLECC U MUIpALMENd KIIETOK B
ouard BocnajeHus [26]. Ha Oonee mo3aHUX cTagusax
pasButus AJl (28-e cyTku) 3a cueT yBeIHUUYCHHUS

Tabuuna 3. aronurapHas akTUBHOCTb Ki1eToK 111 kpbic mpu passutuu A/
Table 3. Phagocyte activity of rat PC cells at AD development

process course [26]. Thus, the significant changes in
IS humoral link were observed in rats with AD
development compared with the control (Table 2). Con-
centration of sCIC in rat blood statistically and
significantly increased even from the 3 day of AD
induction. CIC concentration and total amount were
twice increased to the 7 day, this was by 14 times to
the 14" day but although their certain reduction was
observed to the 28" day, the values have remained
still higher than the control. The noted changes are
reasonable IS response to chronic inflammation
development.

Change in CIC concentration during AD induction
interacted distinctly with MPS activity. A statistically
significant reduction of PC cell phagocyte activity was
observed since the 7" to 14™ days (Table 3). The data
obtained are confirmed by the researches [3, 4], where
an “ interest” of MPS cells in AID development and
primarily in persons with genetic predisposition is shown
[32]. Macrophages produce high concentrated IL-10,
IL-18 [18, 23, 28, 32], activating Th1-cells, being the
main factor for DM immune vector development [20].
These changes are apparently associated to IS
response to a developing pathological process and cell
migration into inflammation foci [26]. At later stages
of AD development (the 28" day) due to an increase
in Ig and CIC production, which are phagocytized by
MPS cells, their function reduces and amount
decreases, that resulted in cell exhausting. Their
accumulation of an excessive amount of inflammatory
cytokines [11], oxygen active forms prevents
accomplishing functional physiological loading for MPS
cells during AD development.

As mentioned above, during AID, which is DM [19-
22], there is the pathology development of the whole
organism, associated to a disorder in manifestation of
adhesive properties in immune competent cells (ICCs).
A two-fold decrease in PC cell amount compared with
the control was observed since the 7" to 14" day of
AD development (Table 4). This change in adhesive
cell (AC) content in PC testifies to ICCs response to
AD development and is accompa-
nied with their migration into
inflammation focus.

Taking into account that this

CyTKH TIOCAE BBEACHMS aANOKCAHA ICCs function iS associated to

Dayafter al dministrati . -
Moxasarern KoHTpoAD cyaier aloxane admimisiation adhesion molecules of different

Indices Control 1 3

T e lie . classes gnd their expression
3rd 7th ldth 28th extent being controlled by orga-
nism cytokines [18], the data
q;lfl 38,17%1,18 34,012+2,416* | 33,000%=1,501* | 30,302,220 | 28,126=1,642* obtained on a Change in PC cell
adhesion confirm the fact of
ol 6,35%0,65 5000+0,500¢ | 500020601+ | 300=082* | 36700450+  Cytokine profile alteration during
AD development [30, 32]. Con-

IIpumeyanne: *— pa3nuyus 10CTOBEPHBI 10 CPABHEHHUIO € KOHTposieM, p< 0,05.

Notes:* —differences are statistically significant if compared with the control, p<0.05.
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tent of PC adhesive cells increa-
sed to the 28" day and corres-
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nponykunu [g u UK, xotopsie
(haronuTHPYIOTCS KIETKAMHU

Tao6auna 4. CiocobHocts kietok II1 x aare3un y kpsic npu pa3BuTuu AJ]
Table 4. Adhesive ability of PC cells in rats at AD development

M(DC’ ux q)yHKHHH CHI/I)KaeTCH u Cy'I'Kl/l IIOCAE BBEACHHs aAAOKCaHa
KOJIMYECTBO YMEHBIIAETCS, YTO Days after aloxane administration
TMokasaTean KonTpoab

ABJIACTCA pE3YJIbTaTOM HCTOIEC- Indices Control

3—mu 7—e l4—e 28—e
HHUA KICTOK. Hapa60TKa nMu 3rd #th 14th 28th
YpE3MEPHOI'0 KOJIMYECTBA BOC-

KoanmdecTBO KAETOK

NaJNMTETbHBIX IUTOKHHOB [11], TITT 10°/3n 15142162 | 1202%1,40° | 742048 | 6,77+062 | 1236=1,03"
aKTUBHBIX (HOpM KHciIopona Pl
ONpenATCTBYCT BBLIIIOJITHCHUIO AK T
q)yHKHI/IOHaJ'ILHBIX (1)I/ISI/IOJ'IOI‘I/I- PC ACs 60,2%+0,70 37,28+3,450 35,15%+2,605" | 32,620,160 49,20=%5,121

YEeCKHX HArpy3o0K KIeTKaMu
MO®C npu passutin A/l.

Kak ormeuanocs BblllIe, IpH
AU3, kakum sBuserca CI [20-
23], pa3BUBaeTCs MaTOJOTHS BCEro OpraHU3Ma U
KacaeTcsl HapyIIEHHUs MPOSIBICHUS CBOWCTB aAre3nu
nMmyHOoKoMIteTeHTHBIX KineTok (MKK). C 7-x o 14-e
cyTKku pa3Butus AJ| Habmioganu yMmMeHbUICHHE
konuvectBa kietok I1I1 B ABa pasza mo cpaBHEHUIO C
koHTpoJieM (Tabm. 4). Takoe u3MeHeHNe B COAepKa-
Huu anre3uBHbIX K1eTok (AK) B I1I1 cBuaerenscTByeT
006 otBete KK Ha pa3Butne A/l u conpoBoxnaercs
X MHUTpalMed B o4ar BOCHAIEHUS. YUUTHIBAsI, YTO
sta ¢pynkuus MKK cBs3zana ¢ pasnuyHoro xiacca
MOJIEKYJIlaMH aATe€3UH U CTENEHb MX IKCIPECCUHU
HAaXOIUTCsI IO/ KOHTPOJIEM [IUTOKMHOB opranusma [ 18,
24], nomydeHHbIe NaHHBIE 00 M3MEHEHUH AATe3UH
knetok IIII moaTBepxkmaroT (akT M3MEHEHHS
npoduis nuTokuHOB npu pazutuu AJl [30,32].
Conepxanve anre3suBHbIX KiieTok 111 yBemuanBamoch
K 28-M CyTKaM M COOTBETCTBOBAJIO JAaHHBIM, IMOJY-
YEHHBIM Ha 3-U CyTKH, OCTaBasCh JOCTOBEPHO HIDKE
KOHTPOJIBHBIX 3HaUeHUH (Ta0.4).

Takxum o6pa3om, ananu3z nokazateneit UC kpric ¢
nHayknuen A/l mokasslBaeT CYLIECTBEHHBIE M3Me-
HeHusa B Hel. CucreMaTusauusi OmyOIMKOBaHHBIX
pabot no marorene3y CJl CBHAETENBCTBYET O TOM,
YTO B MHMIIMALMM Pa3BUTHIA U NOAAEPKAHUA €O
TEUEHUs IPUHUMAIOT yYacTHE pa3inyHble (pakToOphI
BHEIIHEN M BHYTpPEHHEH cpenpl opranusMma, T.e. CJ|
SBIISIETCS. MYyJIbTU(AKTOPHBIM 3a00JIeBaHUEM, TPH
KOTOPOM BO3MO)KEH OTKJIMK Ha CHUTYaIlHIO BCEX TPeX
CHCTEeM OOecrieueHusI TOMeocTas3a, a UMEHHO HeHpo-
MMMYHO3HJIOKpUHHOU cdepsl [1]. CnenoBaTensHO,
COCTOSTHHE OpTraHu3Ma IIPH SKCIIAHCHU B HEM KaKHX-
00 COITYTCTBYIOIINX MATOIOTHil BEI3BIBAET JOTIOIHH-
TEeNBHYIO pa30aaHCUPOBKY 3THX (PyHIAIbHBIX CHCTEM
roMeocTasa.

[locne BBeneHMsI KPMOKOHCEPBUPOBAHHOM KyJIb-
Typsl Mukpodparmentos IIDK abconroTHoe comep-
xanue CJI 4" xnerok (T-xenmepoB) BO3BpaTHIIOCH K
HCXOAHBIM 3HaueHUsIM. HecMOTpst Ha TEHIEHUUIO K
yBenudeHuto cogepkanus CD8* knetox (T-cympec-
COpPOB) Y BCEX JKMBOTHBIX, KOTOPBIX JIEUUIIH, TOC-
TOBEPHBIX U3MEHEHU 10 CPABHEHUIO C KOHTPOJIBHOMN
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IIpumeuanue: *— pa3nuyus J0CTOBEPHBI II0 CPABHEHHUIO C KOHTpoieM, p< 0,05.
Notes:* —differences are statistically significant if compared with the control, p<0.05.

ponded to the data, obtained by the 3™ day, remaining
statisti-cally and significantly lower than the control
values (Table 4).

Thus, the analysis of IS indices in rats with induced
AD shows its significant changes. The summarising
of published data on DM pathogenesis testifies to the
fact that various factors of organism’s internal and
external environments take part in initiating DM
development and maintaining its course, i.e. DM is a
multifactor disease, when a response of all three
homeostasis providing systems, namely neuroimmune-
endocrine sphere, is feasible [1]. Consequently, an
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Puc.1. Conepxxanne MUK B kpoBU KpBIC 70 U MOCTe
BBEJICHHSI KPHOKOHCEPBHUPOBAHHOM KYJIBTYPbI MHKpOQpar-
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BHYTPHUIICUEHOYHO; [[1 — BHYTPUMBIIIECYHO; [1 — AJl; == —
WHTAKT.

Fig. 1. sCIC content in rat blood prior to and after adminis-
tering cryopreserved culture of pancreatic microfragments:
W —intrahepatic; @ — intraspleen; B — under kidney capsule;
— intrahepatic; 01— intramuscularly; 00— AD; == — intact.
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TPYIION TOCTUTHYTO HE OBLITO, 3TO OTPakaeTcs B TO-
kazatensix IPU (Ttabmn. 5) m CBHIETETLCTBYET O pas-
HOM OTKIJIUKE PETryISATOPHBIX cyonomyisnuii T-kieTok
Ha TaKoH BHJI TEpaIIHH.

Y4uThIBas, 4TO MO KOHTPOJIEM KIIETOYHOTO 3BEHA
HaxoIUTCA U TymMopaibHoe 3BeHO WC, mornyHbIMU
SIBJISTFOTCSI TIOJIOXKUTEIIbHBIE H3MEHEHHSI B HEM Y KPBIC
C BBEACHHEM KPHUOKOHCEPBUPOBAHHOU KYJIBTYPHI
mukpodparmentoB 1K na 14-e cyrku. U xots k
3TOMY CPOKY Yy BCE€X XKHBOTHBIX TOCJE JEYCHUS
konnuectBo MIIMK ocraBanoch JOCTOBEPHO yBEHU-
YeHHBIM, HaOII0a1ach TEHASHINS K UX CHHYKEHUIO.
W tonpko Kk 28-M cyTKaM y KpPBIC C BBEIECHHEM
OnomMaTteprasna B MapanaHKpeaTHYecKylo KIETJaTKy
konmuuectBo MIIMK u koHCTaHTa MOCTUTATN YPOBHS
KOHTPOJIBHBIX 3HaUeHUi (puc.1).

@arouurtapHas akTUBHOCTH KieTok IIIT xpwic
HE3aBHCUMO OT 00JacTU BBEICHHS KPHOKOHCEp-
BUPOBAHHOW KyIbTyphl MUKpo(pparmeTon [1XK
BOCCTaHABJIMBAJIACh, HAYMHAS C 7-X CYyTOK. DTH TTOKa-
3aTeNy TOCTHTaJ N UCXOIHBIX 3HAYEHUH y BCEX KPBIC
Ha 28-e cyTKH 1mocJe JiedeHus (puc. 2, a, 0).

Kommuectso kierok B 111 (puc.3,a) n ux crmocoo-
HOCTB K aare3uu (puc. 3, 6) ObUTH HECKOJIBKO BBIIIE
Ha 7-€ CYTKH TOJBKO y KpPBIC, KOTOPBIM BBOJIUIIHU
KPHOKOHCEPBHUPOBAHHYIO KYIJIETY Py MUKPO(parMeHTOB
IDK B nmapamankpearnueckyro kieTdarky. Ciepyer
OTMETHUTh, YTO Y TUX JKUBOTHBIX JNaHHAs (yHKIUS
BOCCTaHABIMBaJIach ObICTpee, YeM Jpyrue Mmokasa-
tenu C. B To ke Bpems mocie BBeAeHHS OHO-
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organism’s state under expansion in it of any
accompanying pathologies causes an additional
dysbalance of these homeostasis basic systems.

After administering cryopreserved culture of
pancreas microfragments the absolute content of CD4*
cells (T-helpers) get the initial values. As for CD8*
cells (T-suppressors) in spite of the tendency to their
increase in all treated animals, no statistically significant
changes in their content were achieved if compared
with the control group, that was shown in IRI indices
(Table 5) and testified to a different response of T-
cells regulatory subpopulations to this therapy.

Taking into consideration that IS humoral link is
controlled by a cell one as well, the positive changes in
it for rats with administered cryopreserved culture of
pancreatic microfragments to the 14" day are rea-
sonable. Even though by this term the sCIC amount
remained statistically and significantly increased in all
animals after treatment, the tendency to their reduction
was observed. Only to the 28" day in rats with admi-
nistered biomaterial into parapancreatic fat the sCIC
amount and the constant reached the control values
(Fig. 1).

Phagocyte activity of rat PC cells recovered since
the 7" day independently on the area of applying
pancreas microfragment cryopreserved culture. These
indices reached the initial values in all rats to the 28"
day after treatment (Fig. 2, a, b).

Cell number in PC (Fig. 3, a) and their adhesive
capability (Fig. 3, b) were slightly higher to the 7" day
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Puc. 2. @arommrapsiii naAeke (a) 1 haromurapHoe gucio (0) kietok 111 kpbic mociie BBEICHIS KPHOKOHCEPBHUPOBAHHON
KynbTypbl MukpodparmenTos 1DK: Il — BHyTpuneueHoUHO; [l —BHYTpHUCETIe36HOUHO; [ — T0J Karcylly Noukd; E4 — B
TapanaHKpeaTnuecKyo KiaeTdarky; [0 — BHyTpUMBIIEdHO; []— AJl; == — HHTaKT.

Fig. 2. Phagocyte index (a) and phagocyte number (b) of rat PC cells after applying cryopreserved culture of pancreatic
microfragments: ll— intrahepatic; E—intraspleen; H— under kidney capsule; E2— into parapancreatic fat; [ — intramuscularly;
O0- AD; = — intact.
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Puc. 3. Komnuectso xiretok B II1 (a) n ux cmocoGHOCTH K aare3nu (6) y Kpbic ¢ pasButieM AJl 10 U mocie BBeICHUS
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Fig. 3. Cells amount in PC (a) and their adhesive ability (b) in rats with AD development prior to and after applying
cryopreserved culture of pancreatic microfragments: l— intrahepatic; E—intraspleen; El— under kidney capsule; 42— into

papancreatic fat; [[1— intramuscularly; [0 — AD; == — intact.

MaTepuana B Ipyrue 00JacTH y )KUBOTHBIX, HAUWHAS
¢ 7-X CyTOK, HaOJFOAAI! BOCCTaHOBJICHHE KOJTUYECTBA
kierok IIT1. OgHako UxX cOOCOOHOCTH K aare3uu
COOTBETCTBOBAJIa YPOBHIO KOHTPOJISI TOJBKO Ha 14-¢
cyTtku. Ha 28-e cyTku oTMedanu yBeIHueHHe KOJH-
yecTBa KJ1eToK B 1111 1 moBeIlIeHe UX CIIOCOOHOCTH
K aJITe3UH 10 CPABHEHHUIO C KOHTPOJIEM.

BbiBOADI

[IpuBeneHHbIE SKCIIEPUMEHTAIBHBIE JaHHBIE 1103-
BOJIMJIM YCTAHOBUTD, YTO TE€PAIHSI C UCIIOIB30BAHUEM
KPHOKOHCEPBUPOBAHHON KYJIBTYPhl MUKPO(ParMeHTOB
K s dexkTuBHO KOpperupyer COCTOSHHE BCeEX
3BeHbeB MC: kierouHoro, rymopansoro u MOC.
Haubonee MmannecTHO XapaKTepu3yeTcsl COCTOSTHUE
T-3BeHa UMMYHHUTETa, B KOTOPOM HaOIIOIaeTCst BOC-
CTaHOBJICHUE MX (PYHKIIMOHATIBLHOTO CTaTyca, T. €. CTe-
[IEHU SKCTIPECCUH MEMOPAHHBIX CTPYKTYD.

Bonee Beipaxkennsiit 3¢ ekt BocctanoBierns MC
y KpbIC ¢ mHAYKIuei A/l O OTydeH Npu BBEACHUN
KPHOKOHCEPBUPOBAHHON KYJIBTYPbl MUKPO(ParMeHTOB
IDK B mapanaHkpeaTn4ecKyro KJIE€TUYarky.
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only in rats with an administered cryopreserved culture
of pancreatic microfragments into parapancreatic fat.
Of note is that in these animals the present function
recovered more rapidly, than other IS indices. At the
same time, after administering biomaterial into other
areas the recovery of PC cell number was observed
in animals since the 7" day. However their adhesive
ability corresponded to the control level only to the
14™ day. An increase in cell amount in PC and their
adhesive ability compared with the control was
observed to the 28™ day.

Conclusions

The shown experimental data enabled to establish
the therapy with applying cryopreserved culture of
pancreas microfragments as efficiently correcting the
state of all IS links: cell, humoral and MPS ones. The
most manifested is the state of immunity T-link, where
recovery of their functional status, i.e. expression
extent of membrane structures, is observed.

More manifested effect of IS recovery in rats with
AD induction was obtained under administering
cryopreserved culture of pancreas microfragments into
parapancreatic fat.
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