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[OBJECTIVE] Patients with rheumatoid arthritis (RA) suffer from muscle
weakness. We have previously demonstrated that this abnormality is attributed to
oxidative stress-induced intrinsic contractile dysfunction in adjuvant-induced
arthritis (AIA) rats, a widely used animal model for RA. In response to eccentric
(ECC) contractions, but not concentric contractions, the small heat shock protein
aB-crystallin binds to myofibrils and protects them from. degeneration. The aim of
this study was to determine whether ECC exercise prevents contractile dysfunction
in skeletal muscles from AIA rats.

[METHODS] AIA was induced in the knees of Wistar rats by injection of
complete Freund’s adjuvant. To induce ECC contractions, plantar flexor muscles
were electrically stimulated via surface electrodes (45 V, 30 Hz, and 2 s/4 s duty
cycle) while the ankle was forcibly dorsiflexed by servomotor (0-40°, 20°/s). ECC
exercise was applied every other day for 3 weeks and consisted of 4 sets of 5
contractions. Twenty-four hours after the last ECC training, gastrocnemius (GAS)
muscle was excised and analyzed for physiological and biochemical analyses.
[RESULTS] There was a significant reduction in sifu maximum isometric plantar
flexion torque and in vitro maximum Ca?"-activated force in skinned fibers in GAS
muscle from AIA rats. These changes were associated with reduced expression

levels of contractile proteins (myosin and actin) and increased levels of




inflammatory and oxidative stress-related biomarkers (malondialdehyde-protein
adducts, TNF-a, NADPH oxidase 2, and neuronal nitric oxide synthase) and
autolyzed active calpain-1 in ATA muscles. ECC exercise markedly enhanced the
steady-state levels of aB-crystallin, a small heat shock protein, and its binding to
the myofibrils and prevented all these AIA-induced alterations.

[DISCUSSION] Our findings demonstrate that ECC exercise preserves
myofibrillar function in AIA rats, which is at least partially attributable to the
protective effect of oB-crystallin on the myofibrils against oxidative stress-
mediated protein degeneration.

[CONCLUSION] ECC exercise can be a potential therapeutic intervention

counteracting the loss of muscle strength in RA patients.

Keywords : adjuvant-induced arthritis, contractile function, small heat shock

proteins, neuromuscular electrical stimulation, eccentric contraction
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Effects of eccentric exercise on myofibrillar function in gastrocnemius
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