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The Elect of Soy Protein Isolate on Exercise
-Induced Calpain Activation and Force Depression-
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ABSTRACT

In this study, we examined the ellects of dietary soy protein isolate (SPI) on calpain
activity and force output in rat skeletal muscle exposed to eccentric contractions
(EC). Male Wistar rats were allowed free access to a 20% casein (control: CON) or
SPI diet for 4 weeks. Following the feeding periods, the left anterior crural muscles
were exposed to 200-repeated EC. The contralateral muscles were used as controls.
Immediately after and 3 days following EC, extensor digitorum longus muscles
were removed and used for force output measurements and biochemical analyses.
In CON muscles, maximal calpain activity was unaltered immediately after EC,
but elevated to 238% 3 days after EC, whereas in SPI muscles, it was not changed
during 3 days of recovery. Immediately after EC, specific forces generated at 20
Hz were decreased to [0 40% in both CON and SPI muscles. Following 3 days of
recovery, the forces remained depressed in CON muscles, but recovered in SPI
muscles. Functional impairment and degradation of sarcoplasmic reticulum Ca*
release channel were observed in CON muscles, but not in SPI muscles 3 days after
EC. These results suggest that dietary SPI may facilitate force recovery following
EC by preventing calpain-mediated proteolysis of Ca** release channels. Soy Protein
Research, Japan 18, 192-197, 2015.

Key words : soy protein isolate, eccentric contraction, muscle damage, calpain,
sarcoplasmic reticulum
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Table 1. Composition of experimental diets

Ingredient CON SPI
% of diet

Casein 20 -
Soy protein isolate - 20
L-Cystine 0.3 0.3
3 -Corn starch 39.7486 39.7486
o -Corn starch 13.2 132
Sucrose 10 10
Corn oil 7 7
Cellrose 5 5
Mineral mixture 35 35
Vitamin mixture 1 1
Choline biartrate 0.25 0.25
Tertiary butylhydroquinone 0.0014 0.0014

CON, casin group; SPI, soy protein isolate group.
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Fig. 1. Efects of soy protein diet on calpain activity
following eccentric contractions.
Calpain activity was fluorometrically measured
on muscle homogenate using N-Succinyl-Leu-
Tyr-7-amido-4-methylcoumarin (SLY-AMC) as
a substrate. Values are means + SE (n=12-14
for Rest; n = 6-7 for immediately and 3 days
after eccentric contractions). p<0.05 vs. Rest,
®p<0.05 vs. 0, "p<0.05 vs. CON. CON, casein
group; SPI, soy protein isolate group; AU,
arbitrary unit.
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Fig. 2. Effects of soy protein diet on specific force
following eccentric contractions.
Isolated extensor digitorum longus muscles
were mounted between a force transducer
and an adjustable holder and superfused with
Ringer solution. Tetanic constructions were
evoked by 20 (A) and 80 (B) Hz stimulations.
Absolute force was normalized to cross-
sectional area. Values are means + SE (n=12-
14 for Rest; n=6-7 for immediately and 3 days
after eccentric contractions). 9<0.05 vs. Rest,
’p<0.05 vs. 0, "p<0.05 vs. CON. CON, casein
group; SPI, soy protein isolate group.
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Fig. 3. Eects of soy protein diet on function and content of sarcoplasmic reticulum (SR) Ca’* release channel

(CRC) following eccentric contractions (EC).

A, SR Ca’ release rate was fluorometrically assessed using the Ca** fluorescent dye indo-1. B,
Representative western blot and coomasie blue staining of myosin heavy chain (MyHC). The allows
indicate degraded CRC. C-D, Quantification of the levels of non-degraded (C) and degraded (D) CRC
normalized to MyHC content. Values are means = SE (n=6-7 for each bar). p<0.05 vs. Rest, "p<0.05 vs.
CON. CON, casein group; SPI, soy protein isolate group.
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