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Abstract:  Objective To investigate the mechanism of cranial defect repair in young animals by analyzing the changes
in body weight and the expression of the bone morphogenetic protein 2 (BMP2) signaling pathway during the repair of

cranial skull defects in rats. Methods Young Sprague—Dawley rats, aged 10 days, were selected. A bone window with a
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diameter of about 2 mm was made in the center of the right parietal bone with the sagittal suture of the rat as the boundary,
and the bone flap was removed. The rats in the blank group were not given any treatment, and for those in the artificial dura
mater group, a 5 mm square artificial dura mater was placed under the defect. The animals were sacrificed and related
samples were collected at the end of weeks 2, 4, and 6. There were 6 rats in each group. The two groups were measured in
terms of body weight, physiological indicators, and the expression of BMP2, leukocyte suppressor 1 (Smadl), and Runt—
related transcription factor 2 (Runx2) at the site of bone defect. Results Both groups had a reduction in the area of cranial
bone defect, and the blank group achieved the repair of 70% of the modeled area at week 4 and the repair of 86% of the
modeled area at week 6, while the artificial dura mater group achieved the repair of 20% of the modeled area at week 4 and
the repair of 36% of the modeled area at week 6. The artificial dura mater group had significantly lower protein expression
levels of BMP2, Smadl, and Runx2 than the blank group at the end of weeks 2, 4, and 6 (P <0.05), except for BMP2
protein at the end of week 4. Real-time PCR showed that there were no significant differences in the relative mRNA
expression levels of BMP2, Smadl, and Runx2 between the artificial dura mater group and the blank group (P >0.05).
Conclusions

The BMP2 signaling pathway plays an important role in cranial defect repair in young animals, and artificial

dura mater prolongs the process of normal cranial defect repair.
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