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SUMMURY

The ability of dysfunctional -cell lesions to regulate blood glucose levels can be normalized in by
increasing the mass of existing B-cells in the pancreas. This approach can be achieved by the
regeneration, proliferation, and replication of pre-existing B-cells, as well as by the neogenesis of p-

cells from precursor, stem cells or by trans-differentiation from other differentiated cells.

In the present study we induced alloxan diabetes in experimental animal model and studied the
influence of Plaferon LB (amniotic derived peptide) and radio-inert synthetic androgen
methyltrienolon on renewal processes of the pancreas. Histological, electrono-microscopical,
immunohistocemical, electron-morphometrical and radio-immune methods in the pancreases of rats
with alloxan-induced diabetes were studied. From a total of 120 Wistar laboratory rats, 30 received
an alloxan injection to induce diabetes and were treated one month later with Plaferon LB (0.25
mg/g) (Alloxan/Plaferon LB-treated group). Thirty male rats with Alloxan diabetes were treated one
month later with radio-inert synthetic androgen methyltrienolon and rats with Alloxan diabetes
received an alloxan injection but no subsequent treatments (Alloxan-treated group), and a control
group of 30 rats (Control group). The blood glucose level was used as a marker for Alloxan-induced
diabetes. Pieces of pancreas were sampled and tissue morphological analysis was undertaken after

cessation of experiment.

In Alloxan-treated group, changes such as dystrophy and necrosis were apparent not only in the 3-
cells but also in the vascular system of the pancreatic islets. During the development of alloxan-
induced diabetes in our study, the endothelium underwent alterations (dystrophy and desquamation
of the endothelium) followed by the transendothelial migration of immune and inflammatory cells
(macrophages, lymphocytes, plasmocytes,) into the pericapillary space and the endocrine tissues,
with consequent progressive injury of the B-cells. Alloxan/Plaferon LB-treated group presented
endothelial layers that appeared thin and well-fenestrated, having pericapillary spaces without

fibrous inclusions.

Based on our findings, we suggest that Plaferon LB exerts antioxidant and anti-inflammatory
effects, stabilizing oxidative metabolism in the vascular system and decreasing the intensity of
injury in the endothelium of the sinusoidal capillaries. In Alloxan/Plaferon LB-treated group, extra

islet transitional cells were observed containing granules with varying degrees of maturation and
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exhibiting features specific for insulin-secreting B-cells. Immunohistochemical analyses showed
that CD 34 positive cells were located within islets and scattered throughout pancreas. Endothelial
cells of islet sinusoidal capillaries strongly expressed by CD 34. According to this finding we
hypothesized that Plaferon LB activates processes of endothelial proliferation and initiates
formation of new capillaries. Subpopulations of cells adjacent to the ductal epithelium contained
CD 34 positive precursor cells and perhaps giving rise to f-cells. Evidently in diabetic rats pancreas
Plaferon LB activate angiogenic processes and mobilization of bone marrow- derived cells. In
Alloxan/Plaferon LB-treated group immunohistochemical analysis also revealed strong expression
of Cytokeratin 19 (CK19) in the duct cells nearby pancreas islets, we support the idea that B-cell
progenitors go through a ductal phase from an immature to an adult B-cell. Plaferon LB as it seems
activated neogenesis of B-cells from duct cells. Electron-microscopic findings suggest that p-cell
precursors are not restricted to only pancreatic ducts, and generate also through acino-insular trans-
differentiation. In the present study single acinar cells including insulin granules were manifested in
the ducts near the islets. We agree with opinion of some authors specifying on a possibility of
acino-insular transdifferentiation from exocrine tissue. Electrono-morphometric analysis of insulin
granules in the extra-islet isolated B-cells showed increased proportion of light granules which is

associated with increased insulin secretion. Present results suggest that Plaferon LB:
e Promotes a decrease in the blood glucose level;

e Helps to stabilize oxidative metabolism in the vascular system and to decrease the intensity

of endotheliocyte injury;
e Encourages the maturation and differentiation of transitional precursor cells;
e Induces the renewal of B-cells in the pancreas of rats with alloxan-induced diabetes.

Treatment with Plaferon LB appears to enable the damaged pancreas to generate new B-cells

The two-week everyday application of radio-inert synthetic androgen methyltrienolon caused in
male rats with Alloxan diabetes sharp increase of testosterone concentration in blood serum (92 %
from 52 % initial) and was accompanied with decrease in glucose concentration (43 % from initial)
due to the increased sensitivity of tissues to insulin. Testosterone active androgen receptors in the
pancreas islet, reducing the content of free receptors to 121 % with control indicators equal to 210
%. Testosterone has an inhibitory effect on the catabolic action of glucocorticoids and improves

state of B-cells which was confirmed by radiometry showing an increase of DNA and RNA in these
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animals compared with the control of DNA synthesis by 16 % and 12 % RNA. These findings are
consistent with the opinion of some authors about regulatory effects of androgens on sex-
differentiated and adaptive responses of the male body. Our results suggest that in Alloxan/Plaferon
LB-treated group extra- and intra-islet transitional cells exist in a resting condition and can
differentiate into B-cells. Based on the properties we observed in these transitional cells, we
conclude that subsets of these cells were derived from acinar, ductal, and endocrine cells, or even
from non-differentiated stem cell. Presumably, Plaferon LB stimulates the maturation and
differentiation of B-cell precursors and participates in the renewal process of B-cells in the diabetic
rat’s pancreas. When radio-inert synthetic androgen methyltrienolon caused in male rats with
Alloxan diabetes stimulate proliferation of pancreas islets -cells. However the effect of Plaferon
LB and radio-inert synthetic androgen methyltrienolon are not sufficient to compensate for insulin

deficiency.
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