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Clarification of common mechanism in diabetes-related diseases by insulin
receptor cleavage

YUASA, Tomoyuki

3,300,000

slIR

sIR sIR in vitro

Soluble insulin receptor gis), which is the ectodomain of insulin receptor
(IR), is present in human plasma. Plasma sIR levels are positively correlated with blood glucose
levels and negatively correlated with insulin sensitivity. An in vitro model of IR cleavage shows
that extracellular calpain 2 directly cleaves IR, which generates sIR, and sequential cleavage of
the IRB subunit by y -secretase impairs insulin signaling. In this study, we showed that sIR levels

in pregnant women were positively correlated with estrogen levels. Using an in vitro model,
estrogen elicited IR cleavage and caused cellular insulin resistance, and those molecular mechanisms
were shared with those by high glucose levels. Estrogen upregulated calpain 2 expression and
promoted exosome secretion, which significantly increased extracellular calpain2. Therefore,
estrogen-induced IR cleavage could be an etiology of insulin resistance in gestational diabetes
mellitus and overt diabetes during pregnancy.
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