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Abstract: Objective To investigate whether high-dose of glucose induces endothelial-to-adipocyte transition via endothelial-to-
mesenchymal transition ( EndMT) in endothelial cells (ECs) , and mediates osteoporosis in diabetes mellitus (DM ). Methods

(1) In vivo experiment: a DM rat model was established. Rats were randomly divided into control (CTL) group and DM group.
Dual energy X-ray Absorptiometry and micro-CT were performed to detect the skeletal changes. HE staining of the bone was used to
detect the bone marrow fat. Bone tissue immunofluorescence and Western blotting were used to determine the EndMT-related
markers ( ECs marker CD31 and mesenchymal marker FSP1). (2) In vitro experiment; primary human aortic ECs were cultured.
The cells were divided into normal glucose (NG) group and high glucose (HG) group. Immunofluorescence and Western blotting
were used to determine the changes of EndMT-related markers. And then these cells were transformed into adipogenic culture
medium for 1 week. Western blotting and oil red O staining were performed to detect the adipocytes. Results Compared to those

in the CTL group, the body weight decreased in DM group, while blood glucose, serum creatinine, urea nitrogen, and 24-hour
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proteinuria increased (all P<0. 05). Bone mineral density of the femur and lumbar vertebrae decreased in DM rats compared to that

in CTL group. Bone volume/tissue volume and the number of trabecular number decreased, and the trabecular separation increased

in DM group ( P<0.05). There was no significant change in cortical bone ( P>0.05). The expression of CD31 decreased and the

expression of FSP1 increased in DM rats compared to those in CTL group ( P<0.05). Bone tissue fluorescence showed overlapping

expression of CD31 and FSP1 in bone marrow of DM group in vitro. ECs were stimulated by high-dose of glucose. Western blotting

and fluorescence result showed a decrease in CD31 and an increase in FSP1 ( P<0.05). After further induction of adipocyte

differentiation for one week, the expression level of PPAR-y increased significantly ( P<0.05) and oil red O staining was positive in

HG group. Conclusion High-dose of glucose induces endothelial-to-adipocyte transition in ECs, and is involved in DM-related

osteoporosis.
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Fig.1

HE staining of the tibias and quantification of the bone fat( bone marrow vacuoles with H&E stain indicated adipocytes)
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Fig.2 The protein expression of bone marrow CD31 and FSP1 of rats in each group. A ; Immunofluorescence was detected

by confocal microscopy in rat bone tissues. White arrow showed co-expression of CD31 and FSP1 in bone marrow. B-D.

The protein expression of CD31 and FSP1 ( Western blotting) .
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Fig.3 The protein expression of CD31 and FSP1 in cultured ECs after high glucose stimulation. A-C; CD31 and
FSP1 protein expression ( Western blotting ) ; D. immunoflurescence double staining observed with confocal

scanning microscope ( 1000 times ).
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Fig.4 The ECs were transformed into adipocytes after cultured in adipogenic medium for one week. A, B.

Expression of PPAR-y protein ( Western blotting) ; C: Oil red O staining (200 times) .
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