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Analysis of insulin secretory function in syndecan-4 knockout mice

Takahashi, lwao
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Syndecane-4 (SDC4) is one of the core proteins that compose heparan sulfate
proteoglycans and has been reported to be involved in glucose-induced insulin secretion (GIS) in
cultured cell lines. Analysis of GIS function using SDC4 knockout (KO) mice revealed that C57BL/6J
(B6) strain-derived SDC4KO mice exhibited GIS disorders, but no abnormalities were observed in the
ICR strain-derived SDC4KO mice. Investigation of the effects of SDC4 in an ICR strain-derived mouse
model of slowly progressive diabetes induced using low doses of STZ showed markedly higher casual
blood glucose levels and lower casual insulin secretion values in SDC4KO mice than in controls.
These results indicate that SDC4 is involved in GIS function of B -cells not only in cultured cells
but also in living mice, although there are differences among strains.
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Insulin secretion in 8- to 10-week old male Sdc4 KO mice.
(A, B) Blood glucose levels during glucose tolerance test in Sdc4 KO B6 and ICR mice. Glucose (2 g/kg
of body weight) was injected intraperitoneally (n = 4-9). (C) Blood glucose levels after intraperitoneal
injection of insulin in Sdc4 KO B6 mice (0.75 U/kg of body weight) (n = 9-13). (D) Plasma insulin levels
after injection of glucose in Sdc4 KO B6 mice (2 g/kg of body weight) (n = 4-10). Open bars and circles,
0 15 30 45 60 Sdc4++; filled bars and triangles, Sdc4+. *P < 0.01.
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Changes in body weight (A), non-fasting serum glucose (B) and insulin levels (C) in Sdc4 KO ICR mice after a single intraperitoneal injection (i.p.) injection of streptozotocin (STZ).
Open circles, triangles and bars, Normal filled circles, triangles and bars, STZ; open circles and triangles, Sdc4++; filled circles and triangles, Sdc4+. Differs from respective normal

at*P<0.05, **P<0.01.
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Changes in the ratio of insulin-positive area to
total pancreatic area in Sdc4 KO ICR mice after
a single i.p. injection of streptozotocin (STZ).
Open bars, Normal filled bars, STZ. Differs from
respective normal at *P < 0.05.
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