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. 2). Computational Modelin Musculoskeletal System
Background Experimental Method/Result Currently, there is a computational model of the cat hindlimb

called Neuromechanic. This model can be used to do different
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Muscle proprioceptors, categorized as muscle (1). Mapping Intermuscular Interactions simulations. This model contains architectural properties of
spindle and Golgi tendon organs, project from a The experimental animal is permanently anesthetized hindlimb and mechanical properties of the muscles.

given muscle to neurons associated with the by decerebration so thatthe neural pathways are still

same muscle and different muscles. This sensory active. Muscles are attached to tendon clamps and ot The model has seven
feedback may be excitatory or inhibitory, connected to myographs and linear motors. The length degrees of freedom
depending upon the mechanical of the muscleis controlled using linear motor system. (three hip, two knee,
interrelationships of the muscles involved. In Forces are measured using strain-gauge myographs. two ankle). The value

several motor disorders, such as spinal cord
injury, these sensory feedback pathways are
affected, producing disturbances of posture and
balance. Mutually antagonistic muscles usually

of each cell
corresponds to the
cosine of the angle
between the moment

exchange inhibitory feedback from muscle Tendon Moto! . arms of the
spindles, pathways known as reciprocal Muscle Clamp Myograph oo B ., L corresponding
inhibition. There are inhibitory pathways from A Figure 3. Mecha nical int‘e “tion matrix muscles.

Golgi tendon organs that project widely to
extensor muscles in the limb. Understanding the
neural feedback between different muscles could
better equip ourselves with the neural

Project Goal

mechanical properties of the muscle and L// T LT s, 27 47
therefore understand the regulation of joint and . Ll Ll e — These matrices represent the strength of the intermuscular
limb mechanics. Our working hypothesis is that Figure 1.Schema of Experimental Design and Apparatus length(left) and force(right) feedback obtained from
the combination of length and force feedback experimental data. The project is to evaluate how these
results in the regulation of the stiffness of the proprioceptive circuits will influence the mechanical properties
limb - Figure 2 are graphs i By e We will compare the
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Understand how neural feedback i) stretched every other i AB ™ condition such as
contributes to the regulation of limb and 3 repetition. T e e spinal cord injury.
- R g It can be clearly seen that lar length and f feedback
]OII‘It mechanics: the force of FHL is Figure 4. Intermuscular length and force fe cl
s
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