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Abstract

The goal of treatment of diabetes is not only to prevent hyperglycemic symptoms but to suppress
diabetes-related diseases or diabetic complications, which contribute to maintaining quality of life
(QOL) of patients with diabetes as healthy people, and to fulfill their lives. It has been widely
known that the risk of microangiopathy (retinopathy, nephropathy, neuropathy) and
macroangiopathy (coronary artery disease, cerebrovascular disease, peripheral artery disease)
increases in patients with diabetes. Furthermore, recent epidemiological study revealed that the
cancer risk is also elevated in those people, and liver cancer shows the highest risk 1. However,
little is known about the mechanism how diabetes increases the risk of liver cancer. The aim of
this study is to reveal the mechanism of diabetes-related liver cancer and to develop an effective
treatment strategy.

In this study, we used diabetic NASH-HCC model mice, known as STAM® mice. These mice are
produced by chemical (small amount of streptozotocin) and dietary (high fat diet) interventions in
C57BL/6 mice. STAM® mice develop manifest NASH at 8 weeks, which progresses to fibrosis at 12
weeks, and eventually develop HCC at a rate of nearly 100% in males.

To elucidate the role of plasma glucose and insulin levels in this model, STAM® mice were
treated with insulin or phlorizin, reaching the almost same glycemic control. Treatment with
phlorizin improves glycemic level without increasing insulin level by promoting urinary glucose
excretion. At 16 weeks of age, the tumor related parameters (tumor free rate, maximum diameter)
were ameliorated in insulin treated group. On the other hand, phlorizin treatment did not
significantly improve these parameters. These data are somewhat contradictory to the fact that
that insulin has not only glucose lowering effect but also cell proliferation effect theoretically.

To elucidate the mechanism how insulin action prevented tumor development, studies are now
underway. For instance, antibiotics treatment prevented tumor development in STAM® mice.

These data suggest decrease of insulin action causes gut dysbiosis which leads NASH-HCC in
diabetes, and we continue to elucidate the detailed mechanism with mice and human samples.
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