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Expression of differentiation markers was found to be reduced during ageing of pancreatic
cells. Tetrapeptide pancragen stimulates the expression of differentiation factors of acinar
(Pdx1, Ptfla) and islet of Langerhans (Pdx1, Pax6, Pax4, Foxa2, NKx2.2) cells in “young”
and “aged” cultures. Differentiation of acinar and islet pancreatic cells induced by pancragen
can be a mechanism underlying its anti-diabetic and anti-inflammatory effects. Thus, tran-
scription factors that regulate differentiation of pancreatic cells are a pharmacological target
for pancragen, which allows considering it as an effective tool in the treatment of diabetes

mellitus and pancreatitis.
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The number of elderly patients with diabetes and pan-
creatitis considerably increases worldwide during the
last decade [1]. Tetrapeptide pancragen is known to
enhance insulin expression by B-cells and regulates
glucagons release by a-cells, and also normalizes
functional activity of exocrine cells of the pancre-
atic gland (PG) [6-8]. It was found that pancragen
penetrates through the membrane into the cell nucle-
us and nucleolus [4]. Its geroprotective effect on PG
is probably related to the regulation of transcription
of genes encoding differentiation factors [4]. Ptfla,
Pdx1, Pax6, Foxa2, Nkx2.2, and Pax4 are the most
important factors of PG cell differentiation [5]. Pdx1
protein regulates proliferation and differentiation of
all types of PG cells. Ptfla protein is involved in the
differentiation of pancreatic acinar cells and regulates
gene expression of enzymes in PG exocrine cells in-

'I. P. Pavlov Institute of Physiology, Russian Academy of Sciences, St.
Petersburg; 2St. Petersburg Institute of Bioregulation and Gerontol-
ogy, Russia. Address for correspondence: miayy@yandex.ru. N, S.
Linkova

cluding elastase 1 and amylase. Tumor cells of PG
cancer show reduced expression of Ptfla gene [2,10].
Pax6, Foxa2, Nkx2.2, and Pax4 proteins activate gene
expression in insulin-producing B-cells, glucagon-pro-
ducing o-cells and pancreatic polypentide-secreting
cells in the islets of Langerhans [3,9 ]. Pax6 and
Pax4 expression was also found in somatostatin-con-
taining 3-cells [11]. Mutations in Pax6, Foxa2, and
Nkx2.2 genes are known to be responsible for diabetes
caused by impaired insulin synthesis in B-cells [5].
Ageing reduces Ptfla synthesis in acinar cells leading
to a decrease in functional activity of the cells and
promotes the development of chronic pancreatitis.
Type 2 diabetes mellitus is the basic pathology that
develops under conditions of insufficient synthesis
of Pdx1, Pax6, Foxa2, Nkx2.2, and Pax4 in PG islet
cells. In light of this, the study of pancragen effect on
the total expression of the above transcription factors
of differentiation is essential for understanding of
the molecular mechanisms of its geroprotective and
pancreas-protective action.
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