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Figure 1. Caption and a link to a high resolution version of the picture is found at
the bottom of this press release. There you can also find a portrait picture of Ulf
Ahlgren.

Professor Ulf Ahlgren and associates at Umea University in Sweden are
a leading research team in the world in the development of optical
projection tomography. With the aid of this imaging technology, they
have now described aspects of how the pancreas develops during
embryonic development and how the so-called islets of Langerhans are
distributed in the adult organ. The findings are important for the
interpretation of modeling systems for diabetes.

New methods for the Optic Projection Tomography (OPT) imaging
technology are presented by Umeå researchers in the prestigious journal
for scientific imaging, IEEE Transactions on Medical Imaging. Using
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these methods, the researchers have also made new discoveries about the
developmental biology and adult structure of the pancreas. These
discoveries are being published in the journals PLoS ONE and Islets. 

OPT is a technique for three-dimensional visualization of gene and
protein expression in tissue samples. The technology, which is broadly
similar to medical computer tomography, uses ordinary light instead of x-
rays and is being used more frequently in basic research fields such as
developmental biology, plant biology and pathology. OPT, which was
originally limited to analyses of small preparations, has previously been
refined by the Umeå scientists to enable analysis of entire organs, such
as the pancreas from various rodent model systems to understand 
diabetes.

In the study now being presented in IEEE Transactions on Medical
Imaging the researchers describe a computer-based technique for
correcting distortions in the creation of OPT images. The newly
developed methods contribute generally to enhanced quantitative and
visual OPT analyses in various types of tissues by increasing the
sensitivity to small and faintly illuminated objects and by creating a
more exact reproduction of the cells depicted in the tissue.

Using the newly developed methods, the scientists present new findings
about the developmental biology and structure of the pancreas. The
pancreas contains the so-called islets of Langerhans, which produce the
hormone insulin. Disrupted insulin production and/or in the ability of the
body’s cells to respond to insulin signals can lead to diabetes.

In one of the studies, presented in the journal PLoS ONE, the
researchers describe the developmental biological conditions for the
formation of the so-called gastric lobe of the pancreas in the embryo.
The development of this part of the pancreas has not been described in
detail. However, the scientists in Umeå have found that this part of the
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pancreas is dependent on the normal development of the nearby spleen
in order to form.

In yet another study, in the journal Islets, the researchers show that the
insulin-producing islets are more numerous and considerably more
unevenly distributed in the pancreas than was previously thought. For
instance, the gastric lobe of the pancreas contains relatively more islets
of Langerhans than the rest of the organ does.

Taken together, these studies offer information that is valuable to help
evaluate how hereditary and environmental factors affect the number of
insulin producing cells in various model systems for diabetes. The
studies were made possible by grants from the Kempe Foundations,
among others.
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