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Mechanism of the Notchl signaling pathway regulating osteogenic factor influences lumbar disc calcification

FANG Ming ,WANG Xing-wu(Affiliated Hospital of Medical College of Ningbo University ,Ningbo 315000, Zhejiang, China)
ABSTRACT Objective To explore the mechanism of the Notchl signaling pathway in regulating osteogenic factors and in-
fluencing lumbar disc calcification. Methods Primary annulus fibroblasts from SD rats were isolated and subcultured in vitro.
The calcification-inducing factors bone morphogenetic protein-2  (BMP-2) and basic fibroblast growth factor (b-FGF) were
added to separate groups to induce calcification ,which were referred to as the BMP-2 group and the b—FGF group , respective-
ly. A control group was also set up,which was cultured in normal medium. Subsequently, cell morphology and fluorescence i-
dentification , alizarin red staining, ELISA ;and quantitative real-time polymerase chain reaction (QRT-PCR) were performed
to determine the effect of calcification induction. Cell grouping was performed again,including the control group, the calcifica-
tion group (adding the inducer BMP-2) ,the calcification + LPS group (adding the inducer BMP-2 and the Notchl pathway
activator LPS) ,and the calcification + DAPT group (adding the inducer BMP-2 and the Notchl pathway inhibitor DAPT).
Alizarin red staining and flow cytometry were used to detect cell apoptosis, ELISA was used to detect the content of osteogenic
factors ,and Western blot was used to detect the expression of BMP-2 ,b—FGF ,and Notch1 proteins. Results The induction fac-
tor screening results showed that the number of mineralized nodules in fibroannulus cells in BMP-2 group and b—FGF group
was significantly increased,and the increase was greater in the BMP -2 group Meanwhile, ELISA and Western blot results
showed that BMP-2,b-FGF and mRNA expression levels of BMP-2 ,b—FGF and Notchl in the induced group were signifi-
cantly increased (P<0.01). The results of the mechanism of Notchl signaling pathway affecting lumbar disc calcification
showed that compared to calcified group,the number of fibroannulus cell mineralization nodules,apoptosis rate, BMP-2 b —

FGF content,the expression levels of BMP-2,b—FGF,and Notchl proteins were further increased significantly However, the
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number of mineralization nodules, apoptosis rate, BMP-2 and b-FGF levels, BMP-2,b—FGF and Notchl protein expression

levels were decreased in the calcified +DAPT group (P<0.05 or P<0.01). Conclusion Notchl signaling pathway promotes

lumbar disc calcification through positive regulation of osteogenic factors.
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Fig.1  Morphological characteristics of rat
annulus fibrosus cells under light microscope
(x100) 1a,1b,1c,1d,1e. The cell morphol-
ogy at 1,2,4,8,10 days after culture respec-
tively
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Fig.2 Expression of type Il collagen in rat annulus fibrosus cells under

inverted fluorescence microscope (x200)
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Fig.3 Effects of BMP-2 and B-FGF on rat annulus fibroblasts (alizarin red staining X200 under inverted fluorescence microscope )
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Fig4 mRNA expression levels of BMP-2 ,b—FGF and Notchl in each group detected by qPCR
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Fig.5 Changes of rat annulus fibrosus mineralized nodules in each group (alizarin red staining X200 under inverted fluorescence microscope )
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