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Background: The appearance of the body seems to be symmetrical. However, many organs have
asymmetrical structures. Body left-right differences is determined in the early stage of embryonic
development. In this study, it was analyzed whether there are left-right differences in the femur with
growth in rats.

Methods: Eight week-old Sprague-Dawley rats (male, n=6, female, n=6) were employed to measure
the growth of the femur at aging. Image the femurs with digital mammography system was taken
every 8 weeks until 48" weeks. Both hind legs of rats were imaged in the posture of 90° hip flection,
maximum abduction and internal-rotation under anesthesia. Digitization of image was used
open-source software ImagelJ. 1) Left-right differences were using a wilcoxon signed-rank test at all
ages. 2) Changing in growth based on eight week-old was using a Dunnett’s test. Significance level
was set to 5%.

Results: The total length of the femur and the length of the lesser trochanter to tip of condyle were
significantly longer on the left side than on the right side at all ages in all rats (p<0.05). The width of
femoral head was significantly longer on the left side than on the right side at 24%, 32t and 48%
week ages in male rats (p<0.05). Medial-lateral condyle width, pelvic diameter, and acetabular
diameter were not significantly different at all week ages in all rats. Further, there was no clear
significant difference in the timing of left-right differences with growth.

Conclusions: These results suggested that there are already lefi-right differences in major axis
direction of femur at the initial stage. It is considered that effect for cartilaginous ossification is
involved in long axis direction of the femur. However, it was not possible to find out at what stage of

growth this time the lefi-right differences occurred.
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