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Considering the fact, that pancreatic beta cells are responsible for production of all insulin needed to maintain the glucose homeo-
stasis, the problem of beta cells pull control in patients with hypertension is rather topical. It cannot be ruled, that genetical defects of
congenital hypertension formation can affect the mechanisms of maintaining of the cell mass of pancreatic endocrinocytes and lead to
violation of glucose metabolism and diabetes mellitus development. Moreover, the violation of cytoarchitectonics of pancreatic islets of
Langerhans may lead to impairment of the insulin secretion, which can be due to local impairment of the blood circulation in patients
with hypertension.

The aim was to study the features of SHR islets’ distribution in pancreas.
Materials and methods. The glucose blood level and the insulin concentration were measured from tail vein. The immunofluorescence

analysis was made and data were processed with statistical application kit with evaluation of reliability of differences in experimental
groups with Student’s t-criterion.

Results. The object of current study was the animals with fasting normoglycemia and Wistar rats with 3.94 mmol/l fasting glucose
level. The morphometrical assay showed 78.8% of pancreatic islets in SHR are small islets, while in Wistar rats their share is 44.3%.
Noteworthy is the great amount of solely beta-cells in SHR and total absence of large islets.

Conclusions. The violation of pancreas’ cytoarchitectonic and changes of islets’ distribution with prevailing of small islets with area
less than 1500 pm? were observed.

Beta-cells in normoglycemic SHR were characterized with 2-fold increased concentration of immunoreactive insulin compared with
normotensive Wistar rats.

OcobauBocTi po3noainy ocrpiBuis Jlanrepranca B miaAnLIyHKoBil 3271031 eyrnikemiunux mypis Jjinii SHR
T. B. Abpamosa

3 ommsAny Ha Te, IO MaHKpeaTHYHi OeTa-KIiTHHH BiINOBIIaIbHI 32 BHPOOHUIITBO BCHOTO 1HCYIIHY, IO HEOOXITHUI OpraHi3My At
MiATPUMKH TIIFOKO3HOTO TOMEOCTa3y, MpodiieMa KOHTPOJIO MyJa OeTa-eHIOKPHHOLMTIB Yy MAL[€HTIB i3 TiIepTOHIYHOI XBOPOOOIO €
aKTyaJIbHOIO, OCKUJIBKH HE BHKJIIOUEHO, [0 TeHeTHYHI Ae(eKTH (HOpMyBaHHS CIaKOBOI apTepiajbHOI riepTeH3il PO3BUTKY MOXKYTb
CTOCYBATHCh MEXaHI3MiB MITPHUMKH KIITHHHOT MaCH €HAOKPHHOLUTIB Y i IILTYHKOBIH 3211031 i IPU3BOIHUTH 10 TIOPYIIEHHS MeTa00Ii3My
[II0KO3H Ta fiabety. KpiM Toro, 10 mopyIueHHs aieKBaTHOI CeKpewii iHCyTiHy MiIIUTYHKOBOIO 3aJI030F0 MOXE MPU3BOJUTH ITOPYILCHHS
LUTOAPXITEKTOHIKH MTAHKPEATHIHUX OCTPIBIIB, III0 MOXKE OyTH CITPOBOKOBAHO PEriOHAILHUMH MTOPYIIEHHSIMH KPOBOOOITY B Malli€HTIB
3 apTepiabHOIO TiMEPTEH3IETO.

Meta po6oTH — BUBYMTH ITapaMeTPH PO3MOALTY TAHKPEATUYHUX OCTPIBIIB Yy MiJIUTYHKOBIH 3271031 rinepreH3uBHuX mypis iinii SHR.

Marepiajgu Ta Metonu. BuMipsinn piBeHb DIIOKO3M KPOBI Ta KOHICHTPALIIO 1HCYIIHY, a TAKOX aHaji3 iMyHO(IIOOPECIEeHTHOT
peaxuii. [laHi onmparnoBany NakeToM CTaTUCTHYHUX MPOrPaM, AJIs OLHIOBAaHHS BipOTiJHOCTI BIAMIHHOCTEH y TpyHax 3aCTOCOBYBaJIH
t-xpurepiit CTbroieHTa.

PesynabTaTn. MopdomeTpuyHuii aHami3 Mokasas, Mo y rinepreHsuBHUX mrypis mdinii SHR 78,8% mankpeaTHuHuX OCTpiBIiB
IANITYHKOBOI 3aJI03U MPEJCTaBIICHI MAJICHBKUMH OCTPIBLSIMH, TOAI SIK Y HOPMOTEH3MBHHX IypiB JiHiT Wistar IXHs 4acTka cTaHO-
BuTh 44,3%. [IpuBeprae yBary BeluKa KUIbKICTh OMUHIYHAX O€Ta-eHIOKPHHOINTIB y MiIIITyHKOBIH 3a51031 mypiB miHii SHR i moBHa
BIJICYTHICTh BENUKUX OCTPiBLiB. [lopaa 3 THM 3MEHIICHHS YHCENBHOCTI OeTa-KIIITHH Yy 3aJ031 mypiB JiHil SHR 3HayHOIO MipoI0 KOM-
MICHCYBAJIOCS] BUILOK KOHIEHTPALI€I0 IMyHOPEAKTHBHOTO 1HCYIIIHY B GHJIOKPHHOILMTAX, 1110, IMOBIpHO, 3a0e3nedyBao 30epekeHHs
JOCTaTHBOTO PiBHSA IMyHOPEAKTUBHOTO 1HCYJIIHY B IepU(EpPHUYHIi KPOBi Ta MATPUMKY €yIIIIKeMIYHAX MOKAa3HUKIB HATIECepIIe.

BucnoBkn. L{utoapxiTeKToHiKa MiAITYHKOBOT 3aJI03H B rillepTeH3UBHUX LIypiB JiHiT SHR XapakrepusyeTbcs HOpyILIEeHHSIM PO3IOILTY
MTAHKPEAaTUIHHUX OCTPIBIIB i JOMIHYBaHHSIM MaJlUX OCTPIBIIB. beTa-KIiTHHE y HOPMOITIKEMIYHUX TiNepTeH3uBHUX mIypiB Jyinii SHR
XapaKTepU3yIOTHCS BABIYI BUIIOKO, HiXK y HOPMOTEH3UBHUX IIypiB JiHiT Wistar, KOHIIEHTPALi€r0 IMyHOPEaKTUBHOTO 1HCYIIiHY.
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Oco0eHHOCTH pacnpee/ieHUs] OCTPOBKOB JlaHrepranca B moI:KeJIy104HOI JKesle3e IyIIIMKeMUYeCKUX KPbIC
Juaun SHR

T. B. Abpamosa

YuuteiBas TO, YTO MAHKPEATUIECKUE 0eTa-KJICTKU OTBETCTBEHHBI 32 TIPOU3BOACTBO BCETO NHCYJINHA, HE00XOIMMOro OpraHusmMy IJjis
noaacpIKaHus rIFOKO3HOTO roMeocTasa, rlpoGneMa KOHTPOJIA ImyJ1a 6eTa-3HI[OKpI/IHOLII/ITOB Yy Nalfu€HTOB C FHHepTOHH‘IeCKOfI 00JIE3HBIO
SABIIACTCA aKTyaanoﬁ, TaK KaK HE UCKJIFOYCHO, YTO TCHCTUYCCKUEC IIe(beKTLI (pOpMI/IpOBaHI/DI HaCJIeICTBEHHON apTepHaIIBHOﬁ TUNICPTCH3UU
PasBUTHA MOTYT 3aTparuBaTb MEXaHU3MBbI IOAACPIKAHUSA KJIETOYHOM MaccChl OHAOKPHUHOLIMTOB B HO,Z[)KGJ'IyI[O‘-IHOI\/'I KEJIE3€ U IIPUBOAUTH K
HapyUIEHUIO MeTabOoJIM3Ma TITFOKO3bI )IHa6€Ty. KpOMe TOT0, K HAPYIICHUIO aJIeKBaTHOM CECKpEIMHN MHCYJINHA HOI[)KCJTyI[O‘-IHOﬁ KEe30i
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MOXXET NPUBOJMTH HAPYIICHUE IUTOAPXUTEKTOHNKH TAHKPEATUIECKUX OCTPOBKOB, YTO MOXKET OBITH CIIPOBOLIMPOBAHO PETHOHAIBHBIMU
HapyIICHUSIMU KPOBOOOPAIIEHN Y TTIAI[UEHTOB C apTepUaIbHON THIIepTEeH3HEl.

Ileab padoThl — U3yUUTH MapaMeTPhl paclpeesieHHs TaHKPeaTHYeCKUX OCTPOBKOB B MOXKETYJOUHOH JKee3e y TMIepTeH3UBHBIX
kpsic muHuU SHR.

Marepuajbl 1 MeTObI. I3MepuIIN ypoBEHb INIOKO3bI B KPOBH M KOHIIGHTPALIUIO HHCYIIHHA, a TAKKe aHAJINS MMMYHOdIII00pec-
LIeHTHOH peaknuu. [lonmydeHHbIe JaHHbIe 00padaThIBAIIN TAKETOM CTATHCTHYECKHUX ITPOrPaMM, IS OLEHKH JOCTOBEPHOCTH Pa3InIMii
B IpyIIax IpuMeHsn t-kputepuii CThIOeHTA.

PesyabTarsl. MopdomeTprueckuil aHalu3 oKasai, 4To y TUrepTeH3uBHbIX Kpbic nHuE SHR 78,8% nankpearnueckux 0CTPOBKOB
TIOJKEITYIOTHOH JKeJIe3bl IPEACTABICHbl MAICHEKUMHU OCTPOBKAaMH, TOTIa KaK Y HOPMOTEH3UBHBIX KPBIC JIMHNH Wistar UX JI0JIsI COCTaB-
nsiet 44,3%. Obpammaer BHUMaHHE OOJBIIOE KOMNIECTBO EANHUYHBIX 0€Ta-3HAOKPHHOINTOB B MOKETYTOTHON JKele3e KPBIC THHUN
SHR u nonHoe OTCyTCTBUE KPYIHBIX OCTPOBKOB. BMecTe ¢ TeM yMeHbIlIeHHE YUCICHHOCTH OeTa-KIeTOK B Jkele3e y Kpbic iuaud SHR
B 3HAYNTEIHHON Mepe KOMIIEHCHPOBAIOCH 0oJiee BBICOKOH KOHIIEHTpAlMe NMMYHOPEAKTHBHOTO MHCYJIHHA B 9HJOKPUHONIUTAX, UTO,
BEPOSITHO, 00ECIIEYNBAIIO COXPAHEHHE JOCTATOTHOTO YPOBHS HMMYHOPEAKTHBHOTO HHCYIINHA B IepH()epHIECKOH KPOBH U MOAAEPKAHNE
JYNIMKEMHYECKUX TT0Ka3aTeNle HaToaK.

BeiBoabl. LluTOapXUTEKTOHNKA MOIKETYIOUHOH XKele3bl y THUIEPTeH3UBHBIX Kpbic nuHUE SHR Xapakrepusyercst HapylnieHHEM

pacnpeeneHus NaHKpeaTHIeCKUX OCTPOBKOB M JOMUHUPOBAaHUEM MaJIbIX OCTPOBKOB. beTa-KkJIeTkn y HOpPMOTIIMKEMUYECKHX THIIEPTEH-
3uBHBIX KpbIc THHUA SHR Xapakrepusyrorcs B 2 pa3a Gojee BHICOKOH, YeM Y HOPMOTEH3HMBHBIX KpPBIC IMHUM Wistar, KOHIIEHTpaIueit

HUMMYHOPCAKTHUBHOT'O MHCYJIMHA.

Knroueevie cnoesa: cunepmen3usl, naHKkpeamuiyecKkue ocmpoeKu, UHCYJIUH.
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ypertension and diabetes mellitus are the diseases
with steadily increasing morbidity in population of
many countries. [8,12]. It had long been considered, that
arterial hypertension and diabetes mellitus are not mutually
generated diseases, however their comorbidity is proved
[8,11,12]. Considering the fact, that pancreatic beta cells are
responsible for production of all insulin needed to maintain
the glucose homeostasis, the problem of beta cells pull con-
trol in patients with hypertension is rather topical. It cannot
be ruled, that genetical defects of congenital hypertension
formation can affect the mechanisms of maintaining of the
cell mass of pancreatic endocrinocytes and lead to violation
of glucose metabolism and diabetes mellitus development
[5,9]. Moreover, the violation of cytoarchitectonics of pan-
creatic islets of Langerhans may lead to impairment of the
insulin secretion [7,10], which can be due to local impair-
ment of the blood circulation in patients with hypertension.
The aim was to study the features of SHR islets’ distribu-
tion in pancreas.

Materials and methods

The study was carried out in 10 normotensive male Wistar
rats (systolic blood pressure is 105.0+1.1 mm Hg) and 15
hypertensive mail rats (systolic blood pressure is 155.7+0.9
mm Hg) in age of 5-6 months. The glucose blood level from
tail vein was measured with glucometer (GlucoCard-II, Ja-
pan), the insulin concentration was measured with ELISA kit
(DRG, USA). In histological slices of 5-micrometer taken
from different parts of pancreas the insulin was detected
with immunofluorescence assay after 20-hour incubation
with insulin antibodies and 1-hour incubation with ¢ IgG
conjugated with FITC (Peninsula Lab. Inc., Great Britain).
The immunofluorescence analysis was made with the fluo-
rescence microscope Axiolmager-A2 (Carl Zeiss, Germany)
and the system of digital image analysis AxioVision (Carl
Zeiss, Germany). Data were processed with statistical ap-
plication kit with evaluation of reliability of differences in
experimental groups with Student’s t-criterion.

Results

We have previously shown [6], that spontaneously hyper-
tensive rats can be divided into 3 groups according to the
fasting glycemia level: animals with normoglycemia (n=15,
32%), with impaired glucose tolerance (n=18. 38%) and with
hyperglycemia (n=14. 30%). The object of current study was
the animals with fasting normoglycemia (4.73+0.10 mmol/l)
and Wistar rats with 3.94+0.09 mmol/I fasting glucose level.

The morphometrical assay showed 78.8+7.7% of pancre-
atic islets in SHR are small islets with area less than 1500
um?, while in Wistar rats their share is 44.3+5.8% (Table 1).

Table 1
The density of allocation of pancreatic islets
(per 100 mm? of area of a pancreas slice)
in SHR and Wistar rats (M+m)

Islets’ type Wistar rats | SHR rats | Reliability

Single beta cells 4.1+0.6 |11.9+1.3 |p < 0,001

Small, area <1500 ym? 102.5£13.5/95.9+19.4 | p > 0,05

Medium, area 1500 — 3500 ym?| 70.7+4.5 | 11.0+1.4 |p < 0,001

Large, area 3500 — 7500 ym? | 30.7+4.7 | 3.2+1.2 |p < 0,001

23.1+4.3 0+0

Giant, area >7500 pm? p < 0,001

Noteworthy is the great amount of solely beta-cells in SHR
(9.7£1.1% compared with 0.04+0.006% in Wistar rats) and
total absence of islets with area above 7500 um?. It should
be noted, that the distribution of pancreatic islets of adult
SHR rats largely corresponds to the distribution of Wistar
rats in age of one month after the change of embryonal beta-
cells type to adult type, and in young Wistar rats underwent
chronic prenatal stress [1].

It has been noted earlier the hypertension formation in
SHR was accompanied by age-related changes on insular
apparatus of pancreas with decrease of beta-cells pull [2],
which significantly differs from age-related evolution of
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pancreatic islets in Wistar rats. [4]. At the same time the
decrease of beta-cells amount in SHR was largely compen-
sated by higher concentration of immunoreactive insulin in
endocrinocytes (2.54+0.14 conventional milliUnits (mU)
compared with 1.17+0.06 mU in Wistar rats). This is likely
to provide the maintenance of a sufficient level of immu-
noreactive insulin in peripheral blood flow (10.99+0.37
pME/ml compared with 8.61+0.41 uME/ml in Wistar rats)
and maintain of fasting euglycemia. However, taking into
account the higher levels of blood concentration of lipids,
triglycerides and cholesterol in SHR compared with Wistar
rats [3,6]. It should be assumed, that normoglycemic status of
hypertensive rats should not be considered as index of physi-
ological state of carbohydrate homeostasis in these rodents,

since a presence of lipid metabolic violations subsequently
could contribute to the impairment of glucose tolerance and
metabolic syndrome formation.

Conclusions

1. It has been observed the violation of pancreas’ cytoar-
chitectonic and changes of islets’ distribution with prevailing
of small islets with area less than 1500 pm?.

2. Beta-cells in normoglycemic SHR were characterized
with 2-fold increased concentration of immunoreactive
insulin compared with normotensive Wistar rats.

Prospects for the future research is related to the study of
pancreatic islets’ remodeling due to arterial hypertension.

Conflicts of Interest: authors have no conflict of interest
to declare.
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