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Effect and mechanism of omentin on the differentiation of osteoblasts into calcifying vascular
smooth muscle cells
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Abstract: Objective To investigate the effect of omentin on the differentiation of osteoblasts into calcifying vascular smooth
muscle cells (CVSMCs). Methods VSMCs were treated with omentin. The extent of matrix mineralization was determined using
Alizarin red staining. The mRNA expression of alkaline phosphatase ( ALP) and osteocalcin was assayed using real-time quantitative
RT-PCR. The MAPK and Akt activation were detected using Western blot analysis. Results Omentin dose-dependently inhibited
the expression of ALP and osteocalcin mRNA (P <0.05). Compared with the control group, omentin of 100 ng/ml, 500 ng/ml,
and 1000ng/ml decreased Alizarin Red S staining by 22% , 41% , and 85% respectively (P <0.05). Omentin time-dependently
increased the activity of Akt in CVSMCs ( P <0.05), but had no effect on the activity of ERK, p38, and JNK. It also had no effect
on intracellular cAMP generation. Treatment of cells with LY294002 or HIMO abolished the inhibitory effect of omentin on ALP
activity and the matrix mineralization. Conclusion The present results demonstrate for the first time that omentin can inhibit
differentiation of osteoblasts CVSMCs into via PI3K/Akt signaling pathway, suggesting that the lower omentin levels in obese
subjects contribute to the development of arterial calcification, and omentin plays a protective role against arterial calcification.
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Fig.1 Effect of omentin on ALP and osteocalcin mRNA expression in CVSMCs («x +s).

Note; Results are expressed as percents of control cells. The bars represent the mean + SD (n = 3; * P <0.05 versus vehicle—

treated controlcells) .
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Fig.2 Effect of omentin on ALP activity and osteocalcin secretion in VSMCs  (x £5).
Note: A: The dose and time response of omentin on ALP activity in cultured CVSMCs. n =6; “ P <0. 05 versus control. B: The dose and

time response of omentin on osteocalcin secretion in cultured CVSMCs. Bar represents mean + SD (n=6; " P <0.05; versus control).
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Note: Upper panel: the representative entire plate
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views of the Alizarin red S staining in 24-well plates.
Lower panel: quantification of Alizarin red S staining
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Fig.5 Effect of omentin on intracellular cAMP level in CVSMCs (x %)

Note: “ P <0.05: versus control.
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Fig. 6 [Effect of PI3K/ Akt inhibition on inhibitory action of omentin in differentiation of CVSMCs

by osteoblasts (x £s).

Note: A: n=6;" P <0.05: versus omentin—reated control. B: n =4;" P <0.05: versus omentin—reated

control.
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