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General Summary

In addition to performing our own research activities, in 2016 we continued to engage in
an educational laboratory course program with the assignment of students of the third-
year grade from the School of Medicine in 2016. We also fulfilled research support duties
for registered researchers from the University Hospital at Kashiwa campus (Departments
of Gastroenterology; Laboratory Medicine; Diabetes, Metabolism and Endocrinology;
and General Internal Medicine) so that doctor physician-researchers could work freely.
Their research work has been progressed efficiently.

Research Activities

Mechanism of islet injury and beta cell regeneration in diabetes mellitus

Pancreatic islet structure includes peripheral nerve fibers that are non-endocrine cells,
capillaries, and ectoderm oriented, such as neural crest-derived peri-islet Schwann cells
also make up the islet structure. It has been estimated that the function of the Schwann
cell might have the same functions as the same as the function of allogeneic astrocytes
and Schwann cells in the other tissues of the nervous system. These functions might
include the supplementation of nutrients to the blood vessels and the endocrine cells and
shielding cells from exogenous stress, but the functions remain unclear.

Research to elucidate the structure-function relationship of the islet compartment struc-
ture and molecules for the cell to cell communication should be helpful to understand the
origins of pancreatic islet failure in diabetes mellitus. We have already started a study of
“beta cell protection from metabolic stress” through the islet architecture. Experiments in
2016 showed that, in the co-culture conditions of MIN6, a murine established beta cell
line, and IMS32, a murine established Schwann cell line, significantly higher in GSIS
(glucose-stimulated insulin secretion) or insulin secretory capacity than in MING of a sin-
gle culture system. When expression of mRNA for the molecule that performs intercellu-
lar communication, gapjunction, was knocked-out with RNA interference technology,
GSIS was lowered than in the control. This phenomenon was considered as a protective
effect from the Schwann cells via intercellular communication.

Search for novel biomarker in skin gas with gas chromatography

Continuing from the previous fiscal year, we searched for a methodology for of detection
with skin-derived gas-by-gas chromatography to find novel biomarkers for metabolic or
physical stress including systemic inflammation.
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Study of the change of the body components during treatment of diabetes mellitus by
sodium-dependent glucose co-transporter SGLT2 inhibitor

In the treatment of type 2 diabetes by with dietary restrictions and medication, changes of
body composition change associated, in particular, with the possibility of muscle loss and
body fat increase, have become a problem. Sodium-dependent glucose co-transporter
(SGLT2) inhibitor is known to cause body weight loss accompanied by body fat reduc-
tion, but details of body-composition change are not known. Furthermore, concerns have
been raised about a possible worsening prognosis because of a decrease in skeletal muscle
mass (sarcopenia). To clarify these issues, we have performed a multicenter, open-labeled
follow-up clinical study with of an SGLT2 inhibitor on in Japanese patients with type 2
diabetes. So far 11 medical facilities are involved in this prospective study. In the analy-
sis, body fat mass was found to have continued to decrease efficiently for up as long to as
52 weeks with dual-energy X-ray absorptiometry, DXA. Skeletal muscle mass decreased

slightly during the initial 12 weeks yet showed no further decrease after 24 weeks.
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