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Calcium ion movements in skeletal muscle cells modify muscular contractile properties

— Meaning of muscular calcium ion in sports sciences —
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ABSTRACT

We examined the functional properties of the Ca?* uptake, the Ca?* leakage and the Ca2*
release channel of the sarcoplasmic reticulum (SR) in skeletal muscle fibers from the suspended
hindlimbs of rats. Adult male Wistar rats were obtained and randomly divided into a hindlimb
suspension (HS) group and a control group. On the 14th day of HS, animals in both groups
were anesthetized and the soleus muscle was immediately removed. In the SR of suspended
soleus muscle fibers, the capacity of Ca2* uptake was higher than that in the control muscles.
The passive Ca?* leakage from the SR in soleus was apparently increased following HS.
Ryanodine treatment reduced the Ca?* uptake capacity of the SR in the control muscle fibers.
Following HS, the depression of Ca* uptake of the SR by the treatment of ryanodine was
smaller than that in the control SR. The functional properties of the SR were qualitaﬁvely
altered during atrophy. These observations suggest that the contractile properties of skeletal

muscles may be related to muscular Ca?* movements involved in the SR function.
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B 1 Relative Ca?* contents in the sarcoplasmic
reticulum (SR) in partially skinned fibers from
control and 2-week tail suspended rats.
Value are normalized to that at 120 s of Ca?*-loading

time.
*: Significant difference between control
and suspended muscle fiber, p<0.05.
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2 Relative Ca* contents in the sarcoplasmic reticulum
(SR) in partially skinned soleus fibers from control and 2-week
tail suspended (Suspension) rats.

Values are normalized to that at Pre condition in control and
suspended rats.

Pre: untreated partially skinned fibers, ryanodine: ryanodine
(10 # M) treatment for 1 min before the loading of Ca?*,
ryanodine+caffeine: ryanodine (10 z M) treatment with 25
mM caffeine for 1 min before the loading of Ca?*, procaine
ryanodine: Ca** loading in the presence of 10 mM procaine
after the ryanodine treatment (10 z M for 1 min), procaine
ryanodine+caffeine: Ca?* loading in the presence of 10 mM
procaine after the ryanodine treatment (10 z M) with caffeine
(25 mM) for 1 min.
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