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ABSTRACT Opbjective: The fractal dimension (FD) of X-ray photography to the isolated femur and mandible were explored in
mice genetically modified by 1-alpha-hydroxylase (1o (OH)ase) /or human fibroblast growth factor-23 (FGF23), which tried to provide
an experimental evidence for its application in the diagnosis of osteoporosis. Methods: Six weeks old 1ac (OH)ase™, FGF23" and 1o(OH)
ase”FGF23" mice were used as the model of osteoporosis, and their wild type (WT) littermates were used as control. The isolated femur,
mandible microarchitecture and the status of osteoporosis were estimated by X-ray photography. In addition, the FD values on the interest
region in X-ray photography were measured by Image J software, which was then used to analyze the difference of FD value between the
models and control, and the relationship between the FD in the femur and mandible as well. Results: 1) Compared with WT mice, all the
loe (OH)ase™, FGF23*and 1o (OH)ase”FGF23" mice appeared the osteoporosis features, including the reduced length and volume of the
femur and mandible, the decrease in bone mineral density, the increase in light transmittance of X-ray in mandibular molar, incisor, and
alveolar, the widen pulp cavity widened, and the thinner root canals. 2) The FD values of femoral head and metaphyses significantly
increased in 1w (OH)ase”, FGF23*and 1o (OH)ase”FGF23" mice (P<0.05) while no significant differences were observed in femoral
meduallary cavity. Additionally, the FD value of the mandibular ramus significantly increased in low (OH)ase™, FGF23* and 1o (OH)
ase”FGF23" mice (P<0.05) while no significant differences was observed in the alveolar bone. 3) The FD values in mandibular ramus was
significantly related to those in metaphysis (r=0.514, P=0.049). Conclusion: FD values could reflect the status of osteoporosis, the femoral
metaphysis and mandibular ramus were more suitable regions of interest. Moreover, the fractal analysis could be used in the evaluation of
the mandible imaging, and the optimized method might be expected to an auxiliary tool in the diagnosis of osteoporosis.
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Fig. 1 X-ray photography of the femora and mandible in mice models
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Fig. 2 Comparison of FD values of X-ray photography in the interest
regions of femora in mice models
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Fig.3 Comparison of FD values of X-ray photography in the interest
regions of mandible in mice models
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Note: *P<0.05 compared with WT mice.
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Fig. 4 Correlation between the FD values of X-ray photograph in

mandibular ramus and femoral metaphysis in mice models
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