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The Elect of L-arginine Administration on Exercise-induced Calpain Activation
and Force Depression
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ABSTRACT

In this study, we examined the effects of L-arginine (ARG) administration on
calpain activation and force output in rat skeletal muscle exposed to eccentric
contractions (EC). Male Wistar rats were allowed ad libitum to drink 0.3% L-ARG
solution (221 + 7 mg/day of L-ARG) 3 days prior to the EC. Age-matched controls
(CON) were provided water without L-ARG. After 3 days, the left anterior crural
muscles were exposed to 200-repeated EC. The contralateral muscles were used
as controls. Three days following EC, isometric torque produced by the anterior
crural muscles was measured and then tibialis anterior muscles were removed and
used for biochemical analyses. In CON muscles, the increase in total calpain activity
and calpain-1 autolysis was observed. L-ARG treatment alleviate increase in calpain
activity and abrogate increase in calpain-1 autolysis. In all stimulation frequency,
isometric torque in ARG muscles was greater than that in CON muscles, although
the decrease in torque evoked by low-frequency (100 20 Hz) stimulation was
also observed in ARG muscles. In addition, L-ARG administration induced the
suppressed degradation of dihydropyridine receptor and ryanodine receptor and
the attenuated degradation of junctophilin-1. These results suggest that dietary
L-ARG supplementation may facilitate force recovery following EC by preventing
the calpain-mediated proteolysis of Ca**- regulatory proteins. Soy Protein Research,
Japan 19, 136-142, 2016.
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Fig. 1. L-arginine administration and eccentric
contractions increase nitrite/nitrate (NO,/
NO;) concentrations. NO,/NO; concentration in
tibialis anterior muscles was spectrometrically
determined by using the Griess reaction.
Values are means + SE (n = 6-7). p<0.05 vs.
CON-Rest. CON, control; ARG, arginine; EC,
eccentric contractions.
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Fig. 2. L-arginine administration attenuates increase in calpain activity following eccentric contractions. Total
calpain activity was fluorometrically measured in the presence (A) or the absence (B) of dithiothreitol
(DTT) using N-Succinyl-Leu-Tyr-7-amido-4-methylcoumarin (SLY-AMC) as a substrate. Values are means
+ SE (n = 6-7). p<0.05 vs. CON-Rest, °p<0.05 vs. ARG-Rest, p<0.05 vs. CON-EC. CON, control; ARG,

arginine; EC, eccentric contractions.
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Fig. 3. L-arginine administration suppresses increase in 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 = 6-7). p<0.05 vs. CON-Rest. CON, control; ARG, arginine; R, rest; EC, eccentric

contractions, CBB, coomassie brilliant blue.
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Fig. 4. L-arginine administration attenuate decline
in dorsiflex torque following eccentric
contractions. Isometric torque of anterior
crural muscles were measured by peroneal
nerve electrical stimulations (1-80 Hz). Values
are means + SE (n = 7). ®p<0.05 CON-Rest
vs. CON-EC, "P<0.05 ARG-Rest vs. ARG-EC,
‘p<0.05 CON-EC vs. ARG-EC. CON, control;
ARG, arginine; EC, eccentric contractions.
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Fig. 5. L-arginine administration attenuate degradation of Ca*-regulatory proteins following eccentric
contractions. A, Representative western blot of ryanodine receptor (RyR), dihydropyridine receptor
(DHPR), junctophilin-1 (JP1), calsequestrin-1 (CSQ1). B-E, Quantification of the amount of RyR (B), DHPR
(C), JP1 (D) and CSQ1 (E). Values are means + SE (n = 6-7). p<0.05 vs. CON-Rest, °0<0.05 vs. ARG-Rest,
p<0.05 vs. CON-EC. CON, control, ARG, arginine; R, rest; EC, eccentric contractions; CBB, coomassie

brilliant blue.
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