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Introduction. The rapidly increasing incidence and prevalence of dyslipidemia,
obesity and type 2 diabetes mellitus (DM) are becoming a major global health issue in
industrialized countries, however, the need for identification of relevant molecular
targets and devising effective preventive and therapeutic algorithms is met by only
modest advancement of our knowledge. Systemic arterial hypertension (AH) and DM
represent two important risk factors for cardiovascular disease, the leading cause of
morbidity and mortality in the world. The coexistence of AH and diabetes is commonly
observed in adults and has been associated with a higher risk of cardiovascular events.
These two conditions often coexist and have in common the metabolic features of
hyperinsulinemia and glucose intolerance. In fact, both are considered as disorders of
insulin resistance.

Materials and methods.

A total of 36 adult male spontaneously hypertensive rats (SHR) (n = 18) and
Wistar rats (n = 18) bred in the PE “Biomodelservis” (Kyiv) were used in the study. At
the initiation of experimentation, Wistar rats and SHR were at an average body weight
0f 250-270 g and 270-300 g, respectively. All the animals were housed in a controlled
environment (temperature 22°C on a 12:12-h light-dark cycle with standard laboratory
food and tap water ad libitum. After acclimatization, in all overnight-fasted animals
blood was withdrawn from tail vein for glucose (glucometer Gluco Card-II, Japan)
measurements by the glucose oxidase method following the indications of the
manufacturer. SHR were severely hypertensive (system of non-invasive arterial
pressure measurement BP-2000, Visitech Systems, USA). At the end of the
experiment, rats were euthanized and the pancreas was then rapidly removed and fixed
in Bouin's solution for 20 h at room temperature, dehydrated in graded ethanol, paraffin
embedded and 5 pm sections were obtained (a rotary microtome Microm-325,
MicromCorp, Germany). Insulin and glucagon were stained in pancreas by
immunohistochemical and immune fluorescence techniques using the standard
immunohistochemistry protocols and their contents were quantified by ELISA using
commercial kits (Peninsula Laboratories, San Carlos, CA, USA). The sections were
examined with ultraviolet microscopy (AxioScope microscope, Carl Zeiss, Germany)
in AxioVision 40 V 4.8.2.0 software program (License No. 3005339) with an excitation
wavelength 390 nm, using a filter 38HE with high emission (Carl Zeiss, Germany).

Results. In SHR, plasma glucose level was 2 times higher (p<0,05) than those in
the age-matched control Wistar rats. The hyperglycemia in SHR was associated with
marked hyperplasia of pancreatic beta-cells as their mean area was increased by 11%
(p<0,05) compared to Wistar rats, and the rats remained markedly hyperglycemic until
the end of experiment at the age of 24 months. The beta-cell numbers in pancreatic
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islets of SHR were 29% (p<0,05) higher than those in the aged-matched Wistar rats. In
addition, glucagon secretion in these rats was relatively suppressed as the number of
alpha-cells was reduced by 80% (p<0,05) and their mean area was less by 5% (p<0,05)
then those in Wistar rats.

Conclusions. SHRs develop moderate hyperglycemia which rapidly progresses
to a marked hyperglycemia with age. This is the result of an age-dependent pancreatic
islet hyperplasia which can be observed as early as 7 month of age. Compensatory
pancreatic beta-cells hyperplasia develops to maintain glucose homeostasis in state of
chronic hyperglycemia. Compensation is maintained by increase in beta-cell number
and function. However, inadequate compensation of hyperglycemia due to progressive
beta-cell dysfunction leads to obesity associated type 2 diabetes, a well noted feature
in human subjects and animal models alike.
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