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Abstract

We tested the hypothesis that a force reduction in soleus muscles from hyperthyroid rats
would be associated with oxidative modification of myofibrillar proteins. Daily injection of thyr-
oid hormone [3, 5, 3'~triiodo-L-thyronine (T,) ] for 21 days depressed isometric forces in whole
soleus muscle across a range of stimulus frequencies (1, 10, 20, 40, 75 and 100 Hz) (P<0.05). In
fiber bundles, hyperthyroidism also led to pronounced reductions (P<0.05) in both K- and 4-
chloro-m-cresol-induced contracture forces. The degrees of the reductions were similar between
these two contractures. These reductions in force production were accompanied by a remarkable
increment (103% : P<0.05) in carbonyl groups comprised in myofibrillar proteins. In additional
experiments, we have also tested the efficacy of carvedilol, a non-selective j3;-S,-blocker that
possesses anti-oxidative properties. Treatment with carvedilol prevented Ty-induced oxidation of
myofibrillar proteins. However, carvedilol did not improve the hyperthyroid-induced reductions
in force production. These data suggest that oxidative modification of myofibrillar proteins may
not account for the reductions in force production of hyperthyroid rat soleus muscle.

(Ipn. J. Phys. Fitness Sports Med. 2007, 56 : 473~480)
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Table 1.  Body, heart and soleus weights.
Rat EU-non EU-car HY-non HY-car
BWt (g) 396.1 + 7.4 (10) 386.7+9.1 (10) 3322+ 7.5% (10) 327.1 4 6.8** (10)
HWt (mg) 1044.9£41.9 (10) 984.3 +£27.1 (10) 1571.8 +£45.6%" (10) 1594.8 + 53.6*° (10)
HWt BWt' (mg g) 2.63 +0.07 (10) 2.55£0.04 (10) 474 £0.13%* (10) 4.87+0.11% (10)
SWt (mg) 148.7 5.2 (10) 148.4 + 5.5 (10) 118.5+ 3.3% (10) 121.2 £8.3** (10)

SWt BWt! (mgg™) 0.37+0.01 (10)

0.39£0.01 (10)

0.35+0.01 (10) 0.38 +0.02 (10)

Values are means = SE (number of samples); BWt, body weight ; HWt, Heart weight : SWt, soleus
weight ; EU, euthyroid ; HY, hyperthyroid ; non, non-treated ; car, carvedilol. *P<0.05, compared
with euthyroid group ; *P<0.05, compared with euthyroid-carvedilol group.
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means £ SE of n=10 per group. EU, euthyroid ; HY, hyperthyroid ; non, non-treated ; car,
carvedilol. *P<0.05, compared with euthyroid group, *P<0.05, compared with euthyroid-

carvedilol group.
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Fig. 2. Effects of T3 and carvedilol treatment on K " -

induced contracture forces in fiber bundles from
soleus muscle. Values are means =SE of n =10 per
group. EU, euthyroid ; HY, hyperthyroid ; non, non-
treated ; car, carvedilol. *P<0.05, compared with
euthyroid group, *P<0.05, compared with euthyr-
oid-carvedilol group.
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Fig. 3. Effects of Ty and carvedilol treatment on 4-
chloro-m-cresol (4-CmC) -induced contracture for-
ces in fiber bundles from soleus muscle. Values are
means * SE of n =10 per group. EU, euthyroid ; HY,
hyperthyroid ; non, non-treated ; car, carvedilol. *p
<0.05, compared with euthyroid group, *P<0.05,
compared with euthyroid-carvedilol group.
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Fig. 4. Effects of Tg and carvedilol treatment on car-
bonyl content of myofibrillar proteins in soleus mus-
cle. Values are means =SE of n=10 per group. EU,
euthyroid ; HY, hyperthyroid ; non, non-treated ;
car, carvedilol. *P<0.05, compared with the others.
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