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DNA synthesis ( X104 dpm/hr./mg protein)
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X #k inhibits DNA synthesis induced by insulin or

1) Takahashi, S.-I., Kato, H., Seki, T., Noguchi, T., epidermal growth factor in primary cultured rat
Naito, H., Aoyagi, T. and Umezawa, H. (1985). hepatocytes. J. Antibiotics 38, 1767-1773.
Bestatin, a microbial aminopeptidase inhibitor,
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Development of new systems for screening new regulatory substances

in foods employing primary cultures of rat hepatocytes.

Tadashi Noguchi (Department of Agricultural Chemistry, The University of Tokyo)

Recently, many peptides of food protein origin have been shown to have functions
to regulate cellular metabolism or biological activity of animals. These include casein
phosphopeptides (acceleration of intestinal calcium absorption), an inhibitor of angiote-
nsin-converting enzyme, and endorphin-like peptides. These discoveries opened a new
field of investigations to disclose potential functions of food proteins. In order to eluci-
date the potential functions, new systems for screening functions are required. In this
context, I tried to develop new systems for elucidating the new functions of peptides
derived from food proteins.

Three systems were proposed. The first is based on the activity of primary cultures
of rat hepatocytes to secrete insulin-like growth factor I (somatomedin C). This hormone
has been shown to be very important in growth and protein anabolism in animals and
human beings. The new system determines the rate of secretion of this hormone by the
hepatocytes employing a radioimmunoassay system. The second system is based on the
activity of primary cultures of hepatocytes to synthesize DNA in the presence of epide-
rmal growth factor. Primary cultured hepatocytes synthesize DNA only in the presence
of growth factors or insulin in the medium. Therefore, some substances which depress
or enhance the activity of growth factors or insulin will affect the activity of the factors
to induce DNA synthesis in hepatocytes. The newly developed system will be useful for
screening new substances to affect the activity of growth factors or insulin. The third
system is based on the activity of hepatocytes to synthesize urea. The activity to synthe-
size urea is regulated by insulin (depression), glucagon (accerelation) and many other
factors. This system has been employed in our laboratory since several years ago. Seve-
ral peptides have been found to affect the activity. Especially, a heptapeptide from § -
casein showed specific effects to regulate the activity of ureogenesis in hepatocytes
through regulating the supply of amino nitrogen for urea synthesis.

The new systems developed in this project will lead to discoveries of new functions

of peptides from food proteins, thereby elucidating potential functions of food proteins.



