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[t has been difficult to examine the harmonized development of body parts. To analyze the relation
among body parts dur ing morphogenesis, we applied the cross—ratio, which can be calculated by the lengths
of three contiguous pars. Moreover, we developed the triple-ratio, which is calculated by the lengths
of four contiguous parts, and applied this ratio to analyze the |imb structure of the human and other
mammals.

| performed morphometry for the upper and lower |imbs and whole body of 143 Japanese human embryos
and 91 fetuses (Kyoto Collection), and 30 adults. The cross-ratios of the upper |imb, which was calculated
from the upper arm, forearm, and hand lengths, decreased during embryonic period. However, the
cross—ratio of the lower |imb, which was calculated from the thigh, calf, and foot lengths, and the
cross—ratio of the whole body, which was calculated from the vertex—to—-suprasternale height, the trunk
height, increased during the embryonic period. The cross-ratios of the lower |imb and whole body
increased, while that of the upper |imb decreased in the embryonic period. The standard growth curve
of the cross-ratio of the whole body was able to be approximated by the non-linear equation. The
cross—ratio and triple-ratio of the upper |imb was constant during the fetal period, which means the
conformal growth of the upper |imb, whereas the cross-ratios of the lower |imb and whole body increased
during the fetal period. These cross-ratios were lower in the adult than the fetus. In the adult, the
cross—ratio of the shoulder girdle was significantly higher in males than in females. We found the
difference in the cross— and triple-ratio in the |imbs among different animals and these differences
may be related to the behavior. The cross-ratio may be useful as an index that not only evaluates the
growth balance of the body parts but also analyzes the functional property of the body parts




