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ABSTRACT

We have shown that long-term intake of soy protein isolate (SPI) prevents protein
degradation and facilitates force recovery in rat skeletal muscle exposed to
repeated eccentric contractions (ECC). To assess underlying mechanisms, we
investigated the elects of inhibition of nitric oxide synthesis on the force recovery
with the SPI intake. Male Wistar rats were allowed free access to a 20% casein
(control: CON) or SPI diet. Following a 3-weeks feeding period, left anterior crural
muscles were exposed to 200-repeated ECC. The contralateral rested muscles
were used as controls. Immediately after ECC, several rats fed the SPI were
allowed to drink water containing an inhibitor of nitric oxide synthase, N°-L-
nitro-arginine methyl ester (L-NAME, 75 mg/kg/day). Three days following ECC,
isometric torque produced by the anterior muscles was measured and then tibialis
anterior muscles were removed and used for biochemical analyses. SPI muscles
had significantly lower torque deficits than CON and SPI+L-NAME muscles.
Under resting conditions, nitrite/nitrate concentration and calpain-1 S-nitrosylation
in the SPI muscle were significantly higher than that in the CON muscle. These
enhancements were associated with suppression of increased autolysis of calpain-1
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in SPI muscles subjected to ECC. These results suggest that the SPI intake induces
nitrosylative inactivation of calpain and this may contribute to facilitate the force
recovery after ECC. Soy Protein Research, Japan 20, 159-164, 2017.
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Fig. 1. Effect of soy protein diet and L-NAME
administration on dorsiflex torque following
eccentric contractions. Isometric torque of
anterior crural muscles were measured by
peroneal nerve electrical stimulations (20 Hz).
Values are means + SE (n=5). *p<0.05 vs.
Rest, “p<0.05 vs. CON, "p<0.05 vs SPI. CON,
control group; SPI, soy protein isolate group;
ECC, eccentric contractions.
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Fig. 2. Effect of soy protein diet and L-NAME
administration on nitrite/nitrate concentration
following eccentric contractions. Nitrite/nitrate
concentration in tibialis anterior muscles was
spectrometrically determined by using the
Griess reaction. Values are means + SE (n=5).
*n<0.05 vs. Rest, “p<0.05 vs. CON, "p<0.05
vs SPI. CON, control group; SPI, soy protein
isolate group; ECC, eccentric contractions.
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Fig. 3. Elect of soy protein diet on S-nitrosylation of
calpain-1. A, Representative western blot of
S-nitrosylated calpain-1. B, Quantification of
the amount of S-nitrosylated calpain-1. Values
are means + SE (n=5). *p<0.05 vs. CON. CON,
control group; SPI, soy protein isolate group;
SNO, S-nitrosylation.
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Fig. 4. Effect of soy protein diet on calpain-1
autolysis following eccentric contractions.
A, Representative western blot of calpain-1.
B, Quantification of the amount of autolyzed
calpain-1. Values are means + SE (n=5).
*p<0.05 vs. Rest, "p<0.05 vs. CON. CON,
control group; SPI, soy protein isolate group;
ECC, eccentric contractions.
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