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Various postural and locomotor behaviors are known for primates, and the diversity of postcranial
morphologies among primate taxa have been suggested to relate to different loading conditions on |imbs,
which are influenced by the behaviors. In previous studies, morphological approaches tended to
concentrate on differences in a specific skeletal area, while kinematic and locomotion data have
described characteristics of whole |imb or body (e.g., substrate reaction forces on a whole |imb
behavioral repertory under a wild condition); thus, causal relationships of loadings to a specific
skeletal morphology have been difficult to be evaluated. This study constructed a mathematical model
of musculoskeletal system of a forelimb, and attempted to estimate loading condition of each skeletal
part by applying substrate reaction force and kinetic data.

Our model was constructed based on data of cebid monkeys, of which locomotion is less specialized
among primates. CT scanner images were obtained from a liquid specimen. Origins and insertions of 26
muscles on the forelimb were attached to the skeletal image. The maximum force generated by each muscle
was estimated from its physiological cross—sectional area. The forelimb were divided into five segments
(scapula, brachium, ulnar forearm, radial forearm, hand), and these were connected with joints. Mass
of each segment was also estimated from the CT image. The postural data of each segment and substrate
reaction forces during walk on a horizontal pole were collected from a |iterature. By combining the
morphological model and the behavioral data, changes in forelimb posture from touchdown to |iftoff were
simulated, and forces generated by each muscle and reaction forces at each joint were estimated.

The simulation that was carried out in this study is not an ordinary approach for discussing
relationships among musculoskeletal morphology, kinematics, and loading condition in primates and other
mammals. |t is necessary to further evaluate the reasons for the differences and similarities between
our results and previous experimental data. Nonetheless, this new method provides an easy way to control
behavioral parameters and opportunities to examine relationships between musculoskeletal morphology
and positional and locomotor behaviors




