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PURPOSE: The purpose of the current study was to investigate the effects of aging
on the ability of tendon to respond to repetitive exposures of stretch-shortening cycles
(SSC's). Our general hypothesis was that aging negatively affects the mechanical
properties of tendon, while repetitive mechanical loading improves tendon properties in
both old and young tendons.

METHODS: The left hindlimb from young (3 mo, N=4) and old (30 mo, N=9) male
Fisher 344 x Brown Norway rats were exposed to 80 maximal SSCs (60 deg/s, 50 deg
range of motion) 3x/week for 4.5 weeks in vivo. After the last exposure, tendons from
the tibialis anterior muscle were isolated and stored at -80°C. They were then tested
using a micro-mechanical testing machine. Deformation of each tendon was evaluated
using relative grip displacements and reference marks via a video system.

RESULTS: Strain at the inflection point was larger in the tendons from the control
limbs of the young animals than old animals (p<0.01). Strain was also significantly larger
in the young control tendons than in the exposed tendons (p<.05). At the failure point,
the same trend was observed as the inflection point with young control tendons having
higher strain magnitude than the young exposed (p<0.01) and the old control tendons
(p<.0001). Total load at inflection was affected by age (p<0.001) only. Old exposed and
control tendons exhibited significantly higher loads at the inflection point than their
young counterparts (p< 0.05 for both comparisons respectively). At failure, the old
exposed tendons carried higher loads than the young exposed tendons (p<0.05).
Stiffness was affected only at failure by age where the old tendons exhibited higher
stiffness in both exposed and control tendons than their young counterparts (p<0.05 and
p<0.01, respectively).

CONCLUSION: Exposure to the chronic loading protocol decreased the strain to
inflection and failure in the young animals. Tendon elasticity also decreased with age.
The load capability of tendon increased with age, but exposure to the chronic loading
protocol did not affect the load capability, which differed from our initial hypothesis.
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