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p53 heterozygote attenuates osteoporosis phenotype of 1,25(0H).D; deficient mice
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[Abstract] Objective: To explore whether p53 heterozygote attenuates osteoporosis phenotype of 1, 25 (OH),D; deficient mice by
enhancing the antioxidant capacity. Methods: The long bones of 10-week-old wild type (WT) mice, p53 heterozygote (p53”" ) mice,
la-hydroxylase knockout[ 1a COH) ase™ Jmice, and 1o (OH) ase™ p53* mice, fed on a high-calcium and high-phosphorus diet, were
analyzed and compared using X-ray, micro-CT, histopathological and molecular biology methods to observe and compare changes in
serum levels, bone mineralization, bone formation, bone absorption, and oxidative stress expression. Results: Compared with WT mice,
p353" mice showed no significant differences in serum calcium, phosphorus, parathyroid hormone (PTH) , and 1,25(OH).Djs levels, but
had the increased bone density, total collagen (T-col)positive area, osteoblast number, alkaline phosphatase (ALP), and type I collagen
(col- 1) positive area, along with the decreased levels of reactive oxygen species and the increased expression of the antioxidant enzyme
SOD1. Compared with 1o« (OH) ase™ mice, la (OH)ase™ p53™ mice showed no significant differences in serum calcium, phosphorus,
and PTH levels, with undetectable levels of 1, 25 C(OH) ,D; in the serum, but showed significantly increased bone density, T-col
positive area, osteoblast number, ALP and Col- I positive area, decreased osteoclast number and reactive oxygen species levels, and

increased expression of SOD1. Conclusion: Half-dose deletion of p53 can attenuate osteoporosis phenotype of 1,25(OH).D; deficient
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mice by enhancing the antioxidant capacity.
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A: Statistical diagram of serum calcium levels in four group mice. B: Statistical diagram of serum phosphorus levels in four group mice. C: Statistical

diagram of PTH levels in four group mice. D: Statistical diagram of 1,25(OH).D; levels in four group mice. Compared with the WT group, P < 0.001

(n=5).
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Figure 1 Effects of half-dose deletion of p53 on mouse serum levels of calcium, phosphorus, PTH and 1,25(OH).D; in

1,25(OH),D; deficient mice
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A: Representative micrographs of total collagen (T-col)staining of the tibias(x50). B: Representative X-ray radiographs of the femurs. C: Represen-

tative images of micro-CT-scanned sections of 3D reconstructions of the femurs. D: Statistical diagram of tibia bone volume relative to total volume (BV/

TV, %). E: The femur bone volume relative to total volume (BV/TV, %). Compared with the WT group, P < 0.05, "P < 0.01, ""P < 0.001; compared

with the 1a(OH)ase ™ group, P < 0.05, P < 0.01(n=5).
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Figure 2 Effects of half-dose deletion of p53 on bone mineralization and volume in 1,25(OH).D; deficient mice
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A: Representative HE staining of mouse tibias (X100). B: Representative ALP stained trabecular bone area of mouse tibias (x400). C: Immunohis-
tochemical staining for Col- I (x100). D: Quantitative analysis of the number of osteoblasts per tissue area (N.Ob/T.Ar, #/mm*). E: Quantification of
ALP positive area. F: Quantification of Col- I positive area. Compared with the WT group; ‘P < 0.05, "P < 0.01; compared with the 1a (OH)ase™ group,
P <0.05,"P <0.01(n=5).
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Figure 3 Effects of half-dose deletion of p53 on bone formation by osteoblasts in 1,25(OH).D; deficient mice
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A: Representative micrographs of tibial sections were stained histochemically for tartrate-resistant acid phosphatase (x400). B: Quantitative analysis

of the number of osteoclasts per tissue area (N.Oc¢/T.Ar, #/mm’). Compared with the WT group, P < 0.05; compared with the 1o COH) ase™ group,

P <0.05(n=5).
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Figure 4 Effects of half-dose deletion of p53 on bone resorption by osteoclasts in 1,25(OH),D; deficient mice
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A: Representative graphs of flow cytometry analysis of bone marrow cells for DCF-DA. B: ROS levels were assessed by mean fluorescence intensity

analysis. C: Western blot of bone extracts for the expression of SOD1. D: The SODI protein relative levels to B-actin were assessed by densitometric

analysis. Compared with the WT group, 'P < 0.05, P < 0.01; compared with the 1a(OH)ase “group, “P < 0.05(n=5).
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Figure 5 Effects of half-dose deletion of p53 on oxidative damage to bone tissue in 1,25(OH).D; deficient mice
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