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RA sarcopenia therapy targeting the lower leg slow-twitch muscle molecular
chaperone-myokine induction therapy
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Using an animal arthritis model, we analyzed the effects of arthritis on
fast-twitch and slow-twitch muscles. Muscle atrophy and fibrosis occurred in the soleus muscle,
which is rich in slow-twitch muscle fibers, compared to the extensor digitorum longus muscle, which
is rich in fast-twitch muscle fibers. Next, the effects of treadmill running were examined. Eif4e,
an anabolic marker of muscle protein, was increased in the soleus muscle at 2 weeks after
immunosensitization, and atrogin-1, a catabolic marker, was increased at 6 weeks after
immunosensitization, depending on the presence or absence of exercise and the muscle. Four weeks of
exercise also prevented muscle atrophy in slow-twitch muscles. We hypothesized that treadmill

ruEning m?y prevent atrophy and fibrosis of slow-twitch muscles by modulating the metabolic cycle of
the muscles.
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day 44 Mean SD F value p value day 14 Mean SD F value p value
EDL CIA no 1 0.486  muscle type 1.879 0.401 EDL CIA no 1 0.152 muscle type 1122 0.482
. ex 1.033 0.412  exercise 1.6 0.426 . ex 1.163 0.225 exercise 1.848 0.404
Muscle Weight o Eifde B . *
CIA no 0.708 0.377  interaction 32815 0.000 CIA no 1.027 0.239 interaction 12.956 0.002
Soleus Soleus
ex 0.987 0.75 ex 2.096 0.5
DL CIA no 1 0.137  muscle type 0.966 0.505 EDL CIA 1o 1 0.17  muscle type 0.968 0.505
ex 1.015 0.456  exercise 12 0.471 ex 1.046 0.17 exercise 2.045 0.388
total CSA ) X 4 PTOS6K X i
CIA no 0.692 0.14 interaction 8.966 0.007 CIA no 0.998 0.151 interaction 1.984 0.174
Soleus Soleus
ex 1.017 0.155 ex 1.26 0.246
EDL CIAno 939 173 muscle type 0.32 0.888 EDL CIAno 1 0.129 muscle type 100.629 0.063
ex 740 51.7 exercise 0.23 0.903 ) ex 0.856 0.195 exercise 9.677 0.198
fiber CSA ) i « Atrogin-1 ) )
CIAno 662 167 interaction 19.609 0.000 CIAno 0.383 0.148 interaction 1.386 0.253
Soleus Soleus
ex 933 82.7 ex 0.102 0.0664
EDL CIA no 2769 230 muscle type 1.408 0.446 EDL CIA no 1 0.301 muscle type 14.227 0.165
Number of ex 3472 21 exercise 1.571 0420 MUREL ex 1016 0121  exercise 0738 0.548
URF-
Muscle fibers CIA no 2711 340 interaction 8.021 0.01% ClAno  0.685 0.369 interaction 1.096 0.308
Soleus Soleus
ex 2790 272 ex 0.474 0.201
EDL CIA no 0.252 0.196  muscle type 2.007 0.391 EDL CIA no 1 0.396 muscle type 0.875 0.521
; . ex 0.252 0.149  exercise 1.004 0.499 ex 6.63 32712 exercise 9.095 0.204
Fibrosis Index ) . PGC-la B .
CIAno 0.284 0.336  interaction 1.995 0.173 CIAno 0.82 0.503 interaction 2.52 0.128
Soleus Soleus
ex 0.258 0.176 ex 12.035 7.95
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— CIA no 1 0.49  muscle type 8.557 0.21
. ex 0.788 0.522  exercise 18.366 0.146
Eifde ) .
CIA no 0.659 0.494  interaction 0.051 0.824
Soleus
ex 0.662 0.431
0L CIA no 1 0.252  muscle type 4.755 0.274
ex 1.123 0.143  exercise 0.945 0.509
p70S6K ) .
CIA no 1.091 0.34  interaction 0.293 0.594
Soleus
ex 1.168 0.24
EDL CIA no 1 0.516 muscle type 0.66 0.566
. ex 1.268 0.239  exercise 1.914 0.398
Atrogin-1 ; ; *
CIA no 0.869 0.676  interaction 6.076 0.023
Soleus
ex 2.53 1.07
— CIA no 1 0.253  muscle type 31.443 0.112
ex 1.077 0.351  exercise 3.515 0.312
MuRF-1
CIA no 1.407 0.66  interaction 0.17 0.685
Soleus
ex 1.661 0.695
EDL CIA no 1 0.337 muscle type 1.254 0.464
ex 1.291 0.355  exercise 2.06 0.387
PGC-1a. ) ; %
CIA no 1.08 0.432  interaction 13.577 0.001
Soleus
ex 2.71 0.605
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