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Abstract

In a short commentary two related topics are discussed: about chromogranins and secretogranins as prohormones and on

endocrinology as a science of bioregulation.
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Introduction

For a long time chromogranins and secretogranins
were considered to be merely the proteins necessary
for package of hormonal compounds in secretory
granules (or vesicles). It appears that Karen B. Helle
from University of Bergen, Norway, was one of the
first to isolate these proteins and to suggest that they
may serve as prohormones [1]. At present it is already
well known that at least some of them, like
chromogranin A can produce a series of biologically
active peptides, among which one can mention
catestatin, parastatin, pancreastatin and many others.
This production is realized by means of physiological
proteolysis using enzymes called proconvertases, in a
manner similar to production of corticotropin and
other peptides from opiomelanocortin in pituitary
corticotrophs [2, 3]. Unfortunately, although we have
participated formally in one of symposia organized by
K.B. Helle [4], our attention at that time was entirely
focused on the known pituitary hormonal proteins, in
particular growth hormone (GH) and prolactin.
However, just recently we have launched an
hypothesis trying to explain the longknown fact of
the presence in anterior pituitary of some sort of
metabolic inhibitor [5], unidentified till the present
moment, via the existence of at least one of
chromogranins or secretogranins and peptide
products of their proteolysis [6].

On the other hand, already at the end of fifties of the
last century the physiologist from Buenos Aires,
Argentina, Bernardo Alberto Houssay, Nobel prize
laureate has shown the presence in pituitary gland of
a diabetogenic substance [7], also not identified till
the present time. But perhaps, at least pancreastatin
that inhibits insulin secretion may be a candidate for
such biological activity contributing to pathogeny of
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metabolic syndrome [8]. It is interesting that already
in 1979 we have shown an increased secretion of GH
and prolactin in primary cultures of anterior pituitary
cells isolated from rats with acute alloxan-induced
experimental diabetes [9]. Later on we have observed
inhibitory action of insulin on GH secretion by
cultured anterior pituitary cells from adult rats, as well
as by pup cells after their premedication in vitro with
glucocorticoid and  thyroid hormone  [10].
Nevertheless, at the end of eighties of the last century
we have developed a method of preparative
electrophoresis in polyacrylamide gel in mildly acidic
conditions that has shown the existence of
unidentified pituitary proteins, besides GH and
prolactin [11]. Therefore, in our recent article [6] we
tried to use this fact for launching our hypothesis
mentioned above for explanation of metabolic
inhibitor in anterior pituitary.

However, chromogranins and secretogranins are
present not only in pituitary gland, but also in other
endocrine organs and moreover, in the cells of so
called diffuse neuroendocrine system (DNES) [12]
that together with cells of “classical” endocrine organs
appear to differentiate from neuroectoderm
precursors in early development. That's why we need
to alter our recent hypothesis [6] by adding a proposal
of tissue-specific expression of chromogranins and
secretogranins and / or tissue-specific proteolysis by
proconvertases to peptide derivatives. Of course, all
these suggestions are able to highly enhance the
complexity of bioregulation, that was already offered
by us in the form of the needed broadening and
expansion of endocrinology as scientific field [13]. It
is already clear to us that new version of
endocrinology should discuss not only “classical”
hormones, but also many other bioregulators,
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including neurotransmitters, eicosanoids, various
neuropeptides and cytokines like interleukins and
growth factors.

In this regard, many internal organs such as lungs
should be considered not only as targets of hormones,
but also as organs deeply involved in endocrine
regulation [13]. In fact, non-respiratory pulmonary
function may include metabolism of hormones, as
well as bioregulatory activities of neuroendocrine cells
and neuroepithelial bodies [14]. It is interesting that
these structures of the lungs are related to the niches
of progenitor and stem cells and may serve also as
biosensors of oxygen levels in airways, reacting, e.g..,
to hypoxia by the release of several bioactive molecules
including peptides and neurotransmitters [14].
Obviously, if to assume that chromogranins and
secretogranins apparently take part of dense core
vesicles in the cells of DNES present in many organs
and tissues, we should focuse our attention in near
future on studying these prohormones and their
peptide derivatives inside the broadening version of
endocrinology as a science of bioregulation.

Abbreviations: GH-growth hormone; DNES-
diffuse neuroendocrine system, PhD-philosophy
doctor.
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