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Changes of Osteoblast BMP —4/Smad Signaling Pathway Caused by Nicotine Exposure in Pregnancy. Wang Junjian, Liu Xin, Liu Fangna,
et al. Depariment of Orthopedics, Zhengzhou Children's Hospital, Henan 450018 ,China

Abstract Objective To explore the influence of nicotine exposure in pregnancy on osteoblast (OB) BMP — 4/Smad signaling
pathway. Methods Pregnant rats were divided into control group and experimental group, and the control group were injected with 2mg/
(kg + d) salines ubcutaneously at 9th day in pregnancy, and the experimental group were injected with 2mg/ (kg + d) nicotine. The skull
was collected after offspring suckling mice killed at 3rd day. OB alkaline phosphatase was stained by using calcium cobalt method, and
bone morphogenetic protein 4 (BMP —4) | Smadl, Smad5, Smad8, Runt related transcription factor 2 ( Runx —2) , osteogenic associated
transcription factor ( Osterix) and Smads ubiquitination regulator 1 ( Smurfl ) expression in OB cells were detected by using reverse tran-
scription polymerase chain reaction method (RT —PCR). BMP -4, Smadl, Smad5, Smad8, Runx -2, Osterix,Smurfl protein expres-
sion in OB cells were tested by using Western blot. Results ALP staining showed that OB cells bodies were larger, the nuclei stained
blue and purple, and cytoplasm was pale purple. The positive rate of ALP cells in the control group 42.69% +5.16% , higher than that
of (19.67% +3.19% ) in the experimental group, with statistically significant difference (P <0.05). The results of RT — PCR showed
that BMP -4, Smadl, Smad5, Smad8, Runx —2, Osterix and mRNA expression levels in the experimental group were lower than those in
the control group. The expression of SmurflmRNA was higher than that of the control group,with statistically significant difference (P <
0.05). The results of Western blot showed that BMP —4 | Smadl, Smad5, Smad8, Runx —2 and Osterix expression in OB of the observa-
tion group were lower than those in the control group. The expression of Smurfl protein was higher than that in the control group. The re-
sults expression levels of protein stripe gray scale scanning showed that the relative gray values of BMP — 4, Smadl, Smad5, Smad8,
Runx -2, OB and Osterix in the observation group were lower than those in the observation group, the relative gray value of Smurfl protein

was higher than that of the control group,with statistically significant difference (P <0.05). Conclusion Nicotine exposure in pregnancy
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has a definite inhibitory effect on OB in rats, and it may be associated with BMP —4/Smad signaling pathways inhibition and down - regu-

lation of transcription factors Runx —2, up regulation of Smurfl

Key words Nicotine exposure; Offspring suckling mice; Osteoblast; BMP —4/Smad signaling pathways
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