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Pesztome. Buvicokuii ypogeHsb pacnpocmpaneHHOCmu caxapHo2o
ouabema 8 Mupe OUKNyem HeobX00UMOCHb 6CECMOPOHHE20 U3VYeHUs.
CNIOCHOU pe2yNAYUYU CeKPemOopHOLl aKMUSHOCMU SHOOKPUHOYUTNO8

noovicenyoounoul scenesvl. C yenvio uzyuenus MoppopyHkyuo-
HANbHO20 COCMOAHUSL Bema- U aMUIUHCUHME3UPYIOUWUX KNEeMOK
NAaHKpeamuyeckux 0CMpOBKO8 8 OUHAMUKE PA3BUMUSL CAXAPHO2O
ouabema, npomexaroujezco no muny 1, camyam kpuic aunuu Wistar
UHOYYUPOBATU IKCNEPUMEHMATbHBLIL CaxapHulll Ouabem cmpenmoso-
moyunom. ObHapydicenHvle UsMeHeHUss MOPHODYHKYUOHATbHBIX
napamempos NaHKpeamuieckux 0cmpoeKos, a maxace bema- u
AMUTUHCUHMESUPYIOUUX KTIEMOK NPU IKCNEPUMEHMATTbHOM CAXAPHOM
ouabeme ompadicarom KN0YeHUe KOMNEHCANMOPHLIX MEXAHUZMOG,
HAanpagieHHvIX Ha HOPMANU3aYyU0 KOHYeHmMpayuu 2noKo3bl KPOGIU.
O0HaKo 8 YCno8UAX MACCo8OU decmpyKyuu bema-kKiemoxk adan-
MAyUoOHHbLE 8O3MONCHOCIU UHCYIIAPHO20 ANNAPAMA KpaiiHe 02pa-
HUYeHbl, 8CTIe0CmBUe He20 He 00CMUSAemcsi HOPMOTUKEMUYeCcKoe

COCTOsIHHE.

BBenenmne

ComnacHo craructuke BO3, exxerogHo KoJiu-
4ecTBO OoyibHBIX caxapHbiM nuaberom (CJI)
yBenuuuBaeTcs Ha 15 %, B Ykpanne - Ha 10-11 %.
[To naHHBIM MHUPOBOM CTaTHCTHUKH, Kaxkable 13-15
JeT KOJIMYECTBO CTpaJalolliMX 3TUM HEIyroM
yaBauBaeTcd. JTa TEHIEHLMs OTMeyaeTcs U B
YkpauHe. PaHHsi4 MHBaiuau3auusi U BbICOKas
CMEPTHOCTB (TpPeThe MECTO Mociie CepAeHHO-COCy-
JIUCTOM M OHKOMATOJIOMMH) MOCTY>KHJ1a OCHOBOM JU1s
onpeaenenus CeHT-BuHceHTcKkoll aexiapauueit
(1989 r.) mo6anbHOM KOHLEILIUY JICYSHHS U TTPO-
¢unaktuku CJI, OCHOBHBIMH [1OJTOCPOYHBIMH
LeJISIMHU KOTOPO# ObLIH YTyUllleHHe COCTOSIHUS 3/10-
poBbs nul ¢ CJ[ u npubnkeHune K cpeHecTaTHC-
THYECKUM MOoKazaTeasIM MPOJOKUTEIBHOCTH U
KauecTBa KU3HH, a Takoke JieueHue nauueHTos ¢ CJJ
U TIpeayTpeKIeHHe ero OCI0KHEHUH MyTEM UHTEH-
cudukaluu ucciienoBanuii. BecectopoHHee nuzyueHue
SHAOKPHUHHOTO anmnapara MopKeTyA0YHON HKese3bl
Kak ""MHHU-OpraHa" co CJI0KHOU perysiuei cekpe-
TOPHON aKTUBHOCTH 3HJOKPHUHOLMTOB MOKa3ajio
ydyacTHhe NaHKpeaTHuecKoro ropMoHa aMHJIMHa ¢
LIMPOKKM CTIEKTPOM OHOIOrMYeCKO aKTUBHOCTH [ 1]
B peryJisilivy yriieBogHoro oomena. Mexons u3 mpoc-
TATOYHO M3BECTHBIX (PAKTOB O KOCEKpELHH MHCY -
JIHA ¥ aMUJIMHA, Aeduuura >Tux ropMmoHoB nipu CJJ

1 Tuna v no3anux craausax CJI 2 Tuma, coueTaHus
© T A.. I'pexosa, 2015

TUTNEPUHCYIIMHEMUU ¢ TunepaMuiiHeMueit npu CJ1 2
THMa, CTAHOBUTCS OYEBHUJHBIM B3aUMOJEHCTBHE
3TUX FOPMOHOB B MaTOreHe3e HapyLIeHUH yrieBoa-
HOro roMeocrasa. B HacrosmieM ucciae10BaHUU Mbl
NBITATMCH CBA3aTh MPOrpecCcUpyrOLINi XapakTep Te-
yeHHs: IMabeTa v HECOCTOSTENIbHOCTb KOMITEHCaTOp-
HBIX MEXaHU3MOB, MOJIeP>KUBAOLINX HOPMOTJIHKE-
MHIO, C IBMEHEHUIMU MOP(OPYHKLIMOHAILHOTO cOc-
TOSIHUS OeTa- M aMUIIMHCUHTE3UPYIOIINX KJIETOK.

Ilean ucciaegoBanus

N3yunth MopdodyHKLIMOHATIEHOE COCTOSIHUE
GeTa- U aMUJIMHCUHTE3UPYIOUIUX KJIETOK IMaHK-
pe€aTuueCKUX OCTPOBKOB B JHMHAMHUKE pPa3BUTUA
CTPENTO30TOUMH-UHIYIUPOBAHHOTO CaXapHOTro JTna-
0eTa y SKCIEePUMEHTAIbHBIX YKUBOTHBIX.

MartepuaJjbl 1 MeTOABI

Hccnenoanus npoeaeHsl Ha 50 camiax Kpbic
nunun Wistar B Bo3pacte 7-8 mMecsleB ¢ Maccoi
230-250 r, monyuyeHHbIX W3 mUTOMHHKA OObe-
nuHeHus BeTepuHapHoit Meauuuusl 111 "bruomo-
nenscepBuc” (MHCTUTYT hapMaKoiIoruu U TOKCHKO-
noruu AMH Vkpaunbl, 1. Kues). Dxcnepu-
MEHTalbHas 4acTb paOOThl BHIMIOJIHEHA B COOT-
BETCTBUM C HALMOHAITBHBIMU "OOIIMMH dTUUECKUMHU
NPUHLMMAMU 3KCMEPUMEHTOB Ha MHUBOTHBIX"
(Ykpauna, 2001), koTopbie comacyloTcs ¢ Mojo-
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skeHussmu "EBponeiickoli KOHBEHLMH O 3alluTe
MO3BOHOYHBIX KUBOTHBIX, UCTIONB3YIOLUXCS AJIs
9KCMEPUMEHTAJIbHBIX U IPYTHUX HAYUYHBIX Liejei”
(Ctpacoypr, 1985) c¢ cobGntogeHueM YCJIOBUH,
onpeneneHHbIx [lopsakoM mpoBeneHst HAYYHBIMH
YUPEXKACHUSIMH UCCIIeIOBaHNH, SKCTIEPUMEHTOB Ha
JKUBOTHBIX, YTBEPKIEHHOr0 MpuUkazoM MuHuc-
TepcTBa 00pa30BaHMs U HAYKH, MOJIOICKH U CTIOpTa
Vkpaunbl ot 01.03.2012 Ne 249, 3apeructpu-
pOBaHHOrO B MUHHUCTEpCTBE FOCTULUHN YKpauHbI 16
mapta 2012 . Ne 410/20729.

Bce xuBOTHBIE ObUTM pazfienieHbl Ha 4 TPYIIbI
no 10 ocobeit B kax0ii: 1) KUBOTHBIC C TEUSHUEM
3KCIIEpUMEHTaIbHOTO caxapHoro auabera (OCJ]) 3
HeJenu; 2) )KUBOTHbIe ¢ TeueHreM DCJ] 5 Henenb;
3) c UHTpanepUTOHEATbHBIM BBECHUEM LINTPATHOTO
Oydepa; 4) koHTposbHas (MHTaKTHas ) rpynmna. Mo-
nenupoBanue DCJ[ nmpoBoAMIOoCh B THEBHOE BpeMsI
nocie 24-qyacoBoro royiogaHus >kMBOTHbIX. [locne
B3BELLIMBAHUS CaMI[aM HHTPANEPUTOHEATbHO OJJTHOK-
patHo oM ctpenTo3otouuH (SIGMA Chemical,
CLIA) B no3e 50 mr/kr [2], pactBopeHHbIi B 0,5 Mn
0,1 M uurparnoro Oydepa (pH 4,5). Ha 7-e cytku
nocJie MIHbEKUMH NPH YCTAaHOBJIEHUH TUIEPIIIMKEMUH
(KOHLIEHTpALMS TITFOKO3bI KPOBH M3 XBOCTOBOI BEHBI
BbIlEe 8,6 MMOJIB/JT) )KUBOTHBIX OTOUpAJI B KCIIe-
pUMeHTabHy10 rpynny. JJIuTenbHOCTb TeUeHHUsI
OC/l onpenensnach ¢ MOMEHTa BBEJEHUS CTper-
To3oToluHa. Jlyisa uckiroueHus 3ddexra uHTparne-
puToHeanbHoro BeeneHus 10 camuam Beoguau 0,5
mi 0,1 M uutparHoro Oydepa (pH 4,5). Ilpu atom
MOKa3aTesid KOHLIEHTPALMH IJTFOKO3bl KPOBH Y HUX
CTaTUCTHUYECKH 3HAYMMO HE OTIMYaIUCh OT aHa-
JIOTUYHBIX NOKA3aTesel CaMLOB KOHTPOJIbHOM rpyII-
nel 1 He npeBbimanu 4,6-4,7 mmons/n. B ycra-
HOBJICHHBIE CPOKH (3 U 5 He/lesb) )KUBOTHBIX BHIBO-
JIUITA U3 DKCTIEpUMEHTA Tocjie 12 4acoBOro roJyio-
JaHHS] METOIOM OHOMOMEHTHO IeKarHUTaLuH MO
Hapko30M (3TamuHas HaTpus 40 Mr/kr BHyTpuUO-
PIOLIMHHO). M3BIIeUeHHYI0 MOHKETYA0UHYO XKeTle3y
B TeueHue 20 4acoB BhIJACPKUBAIU B PUKCATOpE
bysHa npu kOMHAaTHOU TeMreparype v NMocje CTaH-
JapTHOW TMCTONOrMYecKoil 00paboTKH 3aNMBasH B
napaguH.

CepuiiHble cpe3bl U3 PA3TUUHBIX YYaCTKOB TO/-
JKETyIOYHOM >KeJie3bl TONIMHOM 5 MKM FOTOBUWJIM Ha
potaunonHom mrkporome MICROM HR-360 (Mic-
rom, [epmanust). Jns uaentudukauun O6erta- u
AMUJIMHCHHTE3UPYIOIMX KIIETOK U3yYaliuch CepHii-
HbIE€ CPEe3bl MOJKETYA0YHOM JKele3bl C UCIONIb30-
BaHWEM HaOOPOB JJIs1 UMMYHODITIOOPECLICHTHOTO
BBISIBJICHUS] MHCYJIMHA U aMUJIMHA B TKaHSIX MPOU3-
BoactBa ¢upmbl Peninsula Laboratories Inc.
(CILIA). UnenTudukaiuio naHKpeaTU4ecKux ocT-
POBKOB OCYIIECTBIISJIM C MCTIOJIb30BAHUEM KOM-
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NBIOTEPHON crcTeMbl IUGPOBOTO aHAIU3a U300-
paxxenust VIDAS-386 (Kontron Elektronik, I'epma-
HUS) B yAbTPaUOIIETOBOM CMEKTpPe MOA MUKPOC-
rorom Axioskop ¢ uroopeceHTHO# NpUcTaBKOM
(Zeiss, I'epmanus). [Tonyuaemoe uzobpaxeHue BBO-
auinock nocpeactsoM 8-0uthHoii CCD-Braeokamepsl
COHU-4922 (COHU Inc., CIIA) B koMmmblo-
TEPHYIO CUCTEMY [IU(PPOBOTO aHaIN3a N300 paKEHHS
VIDAS-386 (Kontron Elektronik, I'epmanus). B
ABTOMAaTUUYECKOM pEeXHUMeE ompeensiach WHTEH-
CHUBHOCTb MMMYHOQITIOOpECLICHLIMM C TOMOUIBIO Ma-
keTa npukiagHsix nporpaMm VIDAS-2.5 (Kontron
Elektronik, ['epmanust). Beiuncnsuince nokasares,
XapaKTepH3yloline KOHUEHTPALHUIO TOPMOHOB M UX
colepxaHue B ocTpoBke. s Kaxkaoro uIeHTH-
(bMLIMPOBAHHOTO MAHKPEaTHYeCKOro OCTPOBKA U3yya-
nuck MopdoMeTpUUecKHe mapaMeTphl, onpese-
JsieMble B aBTOMAaTHYECKOM peXUMe: TUIOLIab
NMaHKPeaTU4eCKOro OCTPOBKa (MKM?); TJIOIIAAb UM-
MYHOPEaKTHBHOIO MaTepuaja B OCTPOBKe (MKM?);
nokasaTellv MJIoLaAu U KolinuecTBa O6era- U aMu-
JIMHCUHTE3UPYIOIIMX KJIETOK B IUIOLIAIN cpe3a MaHK-
peaTuveckoro OCTPOBKA, pacCcUUThIBaeMble B
MHTEPAKTUBHOM pexXuMe. [TTMKeMUs KOHTPOJIH-
posanack rimokomeTpom "SUPER GLUCOCARD-
II" (Arkray Factory, Slnonus), onpeaenstonm KoH-
LEHTPALMIO TIIIOKO3bI KPOBH TIIOKO300KCHA3HBIM
metonoM. IlonyueHHble UMDpOBBIE AaHHBIE
obpabarteiBanu Ha IBM-coBMecTuMBbIX mepco-
HaJIbHBIX KOMIIBIOTEpax MakeTOM MPUKIAAHBIX U
cratucTueckux nporpamm VIDAS-2.5 (Kontron
Elektronik, I'epmanus) u EXCEL (Microsoft Corp.,
CIIIA). Jlns Bcex mokasaTesieil pacCUUTHIBAIOCH
3Ha4YeHue cpenHel apudmerndeckoii BIOOpKHU (M),
ee aucrepcuu W omnbOku cpenneit (m). Cratuc-
THUUECKH 3HAYMMBbIE OTJIMUMS PE3yJIBTATOB CEPUIHBIX
ucclieqoBaHui, 1uist kotopeix p<0,05, OblIK ycTa-
HoBJieHbl MeTogoM ANOVA [3].

OO6cyxaeHne pe3yJJbTaTOB HUCCJIEIOBAHUS

V kpsic ¢ OC]] runeprivkeMus K OKOHYaHUIO 3-i
Henenu gocturana 11,36+0,29 MMOJTB/T, a B KOHLIE 5-
it Henenu - 15,76+£0,51 mMouw/n. KoHrieHTpanus
TJTIOKO3bI KPOBH KOHTPOJIBHBIX T'PYIIN KUBOTHBIX
HaXOAWIAach B 3yTIMKEMHUYECKOM JIHara3oHe.

Jlns  petanbHOW XapaKTepUCTHKH Mopdo-
(YHKMOHATBHOTO cOCTOsIHMA [2] Bce oOHapyxe-
HHbIE OCTPOBKHU MOJKETYJOYHON JKeJie3bl MaTe-
MaTUYECKMM KJIACCU(PUKAIIMOHHBIM aHATU30M ObLITH
pazaeseHbl Ha TUIBI MO TUIoaAu: 1) Majbie ocT-
poBkH, mionianso 100-1500 mxm?; 2) cpeqnue -
1500-3500 mxm?; 3) Gosbinue - 3500-7500 mxm2; 4)
ruranTckue - oosiee 7500 Mkm2. Y KUBOTHBIX € 3-
HeneabHbiM  DCJl  mnpeobnajganu  MajieHbKHE
OCTPOBKHM TIPU HU3KOM TMPOLICHTHOM COJEPKAHUHU
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OCTPOBKOB JIpYrMX TUIOB. Takas TeHAEHLUS COX-
pansutach 1 Ha 5-i Henene DCJI, BIUIOTH 10 MOJHOTO
WCYE3HOBEHHS TMTAaHTCKUX OCTPOBKOB. DTO COIia-
CYETCH C BbIABUHYTBIMHU paHEE MPEATIOTOKECHUAMUA O
cnaboii 6a3anbHON U MIOKO30-CTUMYJIMPOBaHHOM
CEKpPEeLIMU UHCY/TMHA OOJILIIIMMU OCTPOBKaMHU [4, 5] 1
yCTOﬁHHBOCTb}O K MIIEMUH MAJICHBKUX OCTPOBKOB
GJiarogapsi 0COOEHHOCTAM UX KpOBOCHAOKeHus [S].
B teuenne 3-x Henenb DC]] y )KMBOTHBIX Mpowc-
XOJWJia PeayKIHs IJIoLaa ocTpoBKoB Ha 21%
(p<0,05) 1o cpaBHEHUIO C KOHTPOJILHBIMHU, a K OKOH-
yanuto 5-ii Hepenu DCJI - emte Ha 33 % (p<0,05),
CPaBHUTEJILHO C XMBOTHBIMH C 3-x HCOCJIIbHbBIM
OC/1, uTo B 11€7I0M B CpaBHEHHH C KOHTPOJIEM COCTa-
BuJ10 yMeHblenue 47 % (p<0,05). [lonyueHHbie Ha-
MU JJaHHBIE COTIACYIOTCS C pe3yJibTaTaMu MHOTO-
YHCJICHHBIX MCCJICJIOBAaHUN O MPOrpecCUpyoliem
CHUIKCHUU IJIomaaAu OCTPOBKOB IMpU CaxapHOM
nuabete 1 Tuna. KpoMe Toro, HEKOTOpbie aBTOPbI
YKa3blBalOT Ha MNPIAMYIO 3aBUCHUMOCTb MEXKIY
CTCINEHBIO YMEHBUICHHUA TJIOaA OCTPOBKOB U
TSOKECTBIO TedeHus uadera [6]. CoracHO HAUIUM
JaHHBIM YMEHBIICHHWE IJI0IaA OCTPOBKOB K KOHILY
3-it Henesin DCJI Ob110 00YCIIOBICHO CHUKEHUEM
KOJIMYEeCTBa B HUX OeTa-kjeTok Ha 43% (p<0,05),
HecMmoTps Ha 33% (p<0,05) pocTt mokazaTtenst ux
cpeaHel MmioulaiMi B CPaBHEHUHU C >KMBOTHBIMHU
KOHTpoJsibHOW rpynnbl. [lnomans ocTpoBKOB
yMeHbIlajnack U K koHuy 5-i Hegenu OCJ] 3a cuer
CHIDKEHMS KojuvecTBa OeTa-kjieTok Ha 60%
(p<0,05), uomans KOTopbIX OblIa Ha 17% OGonbiie
(p<0,05), yeM y KUBOTHBIX KOHTPOJIILHOW MPyMIIbI.
KoHueHTpauus WHCyIWMHA B OeTa-KiIeTKax y
HUHTAKTHBIX U OIIBITHBIX JKUBOTHBIX CTATUCTUYCCKU
3HAYMMO HE M3MEHSAJIach, HO €ro CoJilep)KaHHue B
OCTPOBKaX 3HAYUTENbHO CHIKanock Ha 64% u 70%
(p<0,05) mo ucteuenuu 3-i U 5-i HeAeIU TEUCHUS
OCJl, cpaBHUTEJILHO C TUM TOKa3aTesieM B KOHT-
pouie. [1o naHHBIM psiga KcclieqoBaTesie Takoe CHU-
JKEHHE CBSI3aHO C BHICOKOM aKTUBHOCTBIO CEKpeuuun
WHCYJIMHA IPH TUINCPIIIMKEMHUHA. Ho nocTossHHO BBICO-
Kasi NOTPeOHOCTh B UHCYJIMHE HE KOMIIEHCUpPYeTCs
€ro OMOCUHTE30M IMPH ISCTPYKIMU OeTa-KIeTOK [6].
CpenHee KOJUYECTBO aMUITMHCUHTE3UPYIOIINX
KJIETOK B OCTPOBKaX KUBOTHBIX C 3-m S-HCII,CJ'II)HI)IM
OCJl 6b10 3HAUMTENILHO HUKEe (Ha 62% u 69%
(p<0,05) cOOTBETCTBEHHO) CPABHUTEILHO C KOHT-
ponem. CpenHssl UX IJIOIAAb K KOHILY 3-i Helenu
OC/ Ha 11% (p<0,05) cHmKanach U K OKOHYAHUIO 5-
i HEACIN YK€ CTATUCTUUCCKHU 3HAYNUMO HE U3ME-
Hsutack. CofiepikaHue aMUIMHA B CHHTE3UPYOIINX
ero KJeTKaX He MpeTepreBajio CTaTUCTUYECKH
3HAYUMBIX U3MEHEHUI K OKOHYaHUIO 3-i Henenu
OC/, a no ucteuenunu 5-it Heaenu DCJl 3HaueHue
3TOro mokaszarens Bo3pactaino Ha 36% (p<0,05)

CPaBHUTEJILHO C XMBOTHBIMH C 3-x HCOCJIbHbBIM
OCJ u xoHTponsHeIMU. Ho cpennee coneprkanue
aMUWJIMHA B OCTPOBKAX MO CPABHEHUIO C KOHTPOJIEM
CTaTUCTUYCCKU 3HAYUMO HEC HU3MCHAJIOCH HHU K
OKOHYaHMIO 3-H, HU K okoHYaHuto 5-i Heaenu DCI.
To ecTb, onpenensnoch yBeJu4eHHE COAepKaAHUs
aMUWJIMHa B CUHTE3UPYIOUIUX €T0 KJIETKaX MpHu HEU3-
MEHHOM €0 COACPKaHNU B OCTPOBKaX YKMBOTHLIX I1O
mepe nporpeccupoBanus IC/I.

BroiBoasl

1.PazButne OCJl y Kpbic COMPOBOXKAAETCSA U3-
MeHeHHueM MOpP(O]YHKIMOHATBHBIX MTapaMeTpoB
NMaHKpeaTHYeCKUX OCTPOBKOB, a Takke Oera- M
AMMJIMHCHHTE3UPYIOLIHX KIETOK.

2.MopdodyHKIIMOHATIEHOE COCTOsTHUE OeTa- 1
aMWJIMHCUHTE3UpYoUMX kinetok npu IC/] orpaxaer
BKJIIOYEHHE KOMIIEHCATOPHBIX MEXaHU3MOB, HaITpaB-
JICHHBIX Ha HOPMAJIM3ALMIO KOHUECHTPALMH [JTIOKO3bI
KPOBH, O YeM CBUETENbCTBYET NpeodiagaHue Ma-
JICHBKUX OCTPOBKOB, BBICOKAsl aKTHBHOCTh CEKPELIUH
MHCYJIMHA, YBEJIMUCHHUE COJlepKaHUs aMHUHA B CHHTe-
3UPYIOLINX €r0 KJIEeTKaX.

3.B ycioBusxX MaccoBoi JecTpyKIUKU OeTa-Kiie-
Tok npu DCJ] anantauroHHbIe BO3MOXKHOCTH UHCY -
JSIPHOTO armnapara KpaiiHe orpaHHYeHbl, BCJIeICTBUE
4yero He AOCTUraeTcsi HOPMOTJIMKEMHUECKOe coc-
TOSIHUE.

ITepcnekTHBBI JaJbHEHIINX HCCIEA0BA-
HH I

YcraHOBNIEHHBIE HAMH 0COOEHHOCTH M3MEHEHHH
Mop(}ho(hyHKIIMOHAIBHOTO COCTOSIHUSI aMHUJIMHCHH-
TE3UPYIOWMX SHIOKPUHOLUMTOB TPeOYIOT Jajib-
HeWIero U3y4eHus i MOHUMaHUS UX pPOJIM B
peryisLnu YrieBoJHOro oOMeHa B HOpMe, a TaKkke
NPY apTEPUAIBHOM TMITEPTEH3UH, OXKUPEHNU U IPYTOH
NaToJIOTUK.
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MOP®O®YHKIIIOHAJBHWI CTAH BETA- TA
AMUIIHCUHTE3YIOUUX KJIITUH
IMAHKPEATUYHUX OCTPIBLIB B IUHAMIIII
PO3BUTKY CTPENITO30TOIMH-IHAYKOBAHOI'O
IYKPOBOI'O JIABETY Y EKCHEPUMEHTAJIbBHUX
TBAPUH

TI. A. Ipekosa

Pe3tome. Bricokwmii piBeHb MOIMPEHOCTI IyKPOBOTO AiabeTy
Yy BCbOMY CBIiTi JUKTY€ HEOOXiAHICTh BCEOIYHOTO BUBUCHHS
CKJIaJIHOT PETYISAIii CeKPETOPHOT aKTUBHOCTI €HIOKPUHOIIHTIB
MiILTYHKOBOT 3a5103U. 13 MeToro BuBUEHHS MOp(doyHKITio-
HAJIBHOTO cTaHy 0eTa- i aMilTiHCHHTE3yI0UMX KIITHH MaHK-
peaTndHUX OCTPIBLIB Y AMHAMIII PO3BUTKY I[yKPOBOTO TialbeTy,
mo nepebirae mo Tumy 1, camim mypiB diHii Wistar Oyio
IHIYKOBaHO €KCIIEpUMEHTANBHIH IyKPOBHil 1iabeT cTpenTo-
3oTonnHOM. BusBneni 3minn MopdodyHkIioHaTbHAX Mapa-
METpiB MaHKPEaTUIHUX OCTPIBIIiB, a TAKOXK OeTa- i aMiliHCHUH-
TE3yIYHNX KIITHH MPU €KCIIEPUMEHTAILHOMY IIyKPOBOMY
niabeti BimoOpaxkaroTh BKIIFOUEHHST KOMIIEHCATOPHIX MEXAHI3MIB,
CTIPSIMOBAHMX Ha HOpPMali3allilo KOHIEHTpALii ITI0OKO3M KPOBi.
OxHaK B yMOBaX MacoBOi IECTPYKIIil OeTa-KJIiTHH aanTarliiti
MOXJIMBOCTI iHCYISIPHOTO anapary Bkpaii 00MeKeHi, BHACIi 10K
YOT0 HE TOCSTA€THCS HOPMOTTIiKEMIUHNMH CTaH.

KuirouoBi ci10Ba: 1ykpoBuit niabet, 6eTa-KITiTHHHU, KITiTHHY,
II10 CHHTE3YIOTh aMilliH, TiMeprTiKkeMis.

MORPHOLOGOCALAND FUNCTIONAL STATE OF
PANCREATIC ISLETS' BETAAND AMYLIN
SYNTHETIC CELLS IN THE STREPTOZOTOCIN-
INDUCED DIABETES DYNAMICS IN EXPERIMENTAL
ANIMALS

T.A. Hrekova

Abstract. To study morphological and functional state of
pancreatic islets' beta - and amylin synthesize cells in the
dynamics of Type 1 diabetes development, male Wistar rats
were induced experimental diabetes (EDM) by streptozotocin.
Serial sections from different parts of the pancreas thickness of
5 microns were prepared on a microtome MICROM HR-360
(Microm, Germany). To identify beta- and amylin synthesize
cells immunofluorescence detection kits of insulin and amylin
(produced by Peninsula Laboratories Inc., USA) were used.
Identification of pancreatic islets was performed using a
computer analysis of a digital image VIDAS-386 (Kontron
Elektronik, Germany) in the ultraviolet spectrum under
Axioskop microscope with fluorescence attachment (Zeiss,
Germany). The resulting image was input by 8-bit CCD-camera
COHU-4922 (COHU Inc., USA) in a computer system, digital
image analysis VIDAS-386 (Kontron Elektronik, Germany). For
each pancreatic islet morphometric parameters (pancreatic islet
area, mcm?2; area of immunoreactive material in the island, mem?2;
area and the number of beta - and amylin synthesize cells in islet)
and parameters characterizing the concentration of hormones
and their content in the island were studied. Glycemia was
measured by "SUPER GLUCOCARD-II" (Arkray Factory,

Japan). Statistically significant differences between the results of
studies with p <0,05 were established by ANOVA. In rats with
EDM hyperglycemia reached 11,36 + 0,29 mmol/l to the end of
the 3rd week, and at the end of the 5th week - 15,76 + 0,51
mmol/l. The control group animals' blood glucose concentration
was in the normal range. All found islets by mathematical
classification analysis were divided into types by area: 1) small
islands - 100-1500 mem2; 2) medium - 1500-3500 mem2; 3)
large - 3500-7500 mem2; 4) huge - more than 7500 mecm?2. In
animals with a 3-week EDM dominated small islands with low
percentages of other types. This trend continued on the 5th
week of the EDM. Within 3 weeks occurred islet area reduction
of 21% (p <0.05) in EDM animals compared with the control,
and the end of the EDM 5th week - of 33% (p <0.05),
relatively with a 3-week EDM, which was 47% (p <0,05)
decreasing in comparison with the control. According to our data,
area islands' reduction up to the end of the 3rd week of EDM
was due to decreasing of the beta cells number by 43% (p
<0.05), although 33% (p <0,05) growth of their area, in
comparison with control animals. Islets' area decreased up to the
end of the 5th week of EDM by the 60% (p <0,05) reducing the
beta cells' number, but their area was 17% higher (p <0,05) than
in control. The concentration of insulin in the beta cells of intact
and experimental animals were not significantly changed, but its
content in the islets was significantly reduced by 64% and 70%
(p <0,05) after 3 and 5 weeks of EDM, relatively of those in the
control. The amylin synthesize cells number in islets of animals
with 3- and 5-week EDM was significantly lower at 62% and
69% (p <0.05), respectively, compared with the control. Their
average area decreased up to the end of the 3rd week of EDM
by 11% (p <0.05) and by the end of the 5th week has not
significantly changed. The content of amylin in amylin
synthesize cells cells did not undergo significant change up to the
end of the 3rd week of EDM, and after the 5th week of EDM
this parameter increased by 36% (p <0.05) compared with 3-
week EDM and control animals. Amylin content in the islets
were not significantly altered either at the end of EDM 3rd or 5th
week, compared with the control. Conclusions: The deve-
lopment of EDM in rats is accompanied by morphological and
functional parameters changes of pancreatic, beta- and amylin
synthesize cells. The morphological and functional state of beta-
and amylin synthesize cells in EDM reflects the inclusion of
compensatory mechanisms aimed to normalize blood glucose
level: the predominance of small islands, the high activity of
insulin secretion, increasing the amylin content in the cells
synthesizing it. In terms of massive destruction of beta cells in
the EDM the insular apparatus adaptive capacity is extremely
limited, so that normoglycemic state can not be achieved.
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