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Elects of Isoflavones Derived from Soy Beans on Muscle Atrophy
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ABSTRACT

Ubiquitin-proteasome-dependent proteolysis contributes to a progression of age-
associated muscle atrophy (sarcopenia). Our previous report has shown that
isoflavones derived from soy beans prevent the muscle-specific ubiquitin ligase
MuRF1-mediated muscle atrophy through SIRT1 activation in C2C12 myotubes.
In this study, we examined the effect of isoflavones derived from soy extracts
in atrophied muscle of mice. The intake of soy isoflavone prevented reduction
of muscle wet weight and myofiber size. The expression of SIRT1 in muscle of
mice fed the soy isoflavone diet was slightly increased, compared with that of
mice fed the normal diet. However, there were no significant dierences between
the normal and soy isoflavone diets in the expression of Atrogin-1 and MuRFL1.
Sarcopenia causes dysfunction of neuromuscular junction as well as a decrease in
muscle strength and mass. Interestingly, soy isoflavone protected the expression
of acetylcholine receptors impaired by denervation. These results suggest that
isoflavones suppress age-related muscle atrophy through an improvement of
neuromuscular junction. Soy Protein Research, Japan 17, 150-155, 2014.

Key words : muscle atrophy, ubiquitin ligase, isoflavone
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Fig. 1. Changes of body weight and food intake from
feeding Soyaflavone. (A) Body weight during 4
weeks in feeding normal and Soyaflavone diet
(control diet, n=12; Soyaflavone diet, n=12).
(B) Average daily food intakes of mice fed the
normal and Soyaflavone diet.
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Fig. 2. Elect of dietary soy isoflavone on denervation-induced decrease in muscle wet weight and muscle cross-
sectional area. Muscles were isolated at 6 days after operation. (A) Wet weight of gastrocnemius muscle
was measured. Data are mean + SD (n=6). *p<0.05, compared with denervated muscle of mice fed the
normal diet. (B) Representative sections (54 m thickness) from tibialis anterior muscle of denervation
mice on day 6 were stained with hematoxylin and eosin (H. E.). (C, D) The distributions of cross-sectional
areas (CSA) indicate the ratio of the number of myofibers with the indicated area to the number of total
myofibers in the section.
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Fig. 3. Elect of dietary soy isoflavone on atrogenes (Atrogin-1 and MuRF1) and SIRT1 expression in denervated
muscle. Total RNA of gastrocnemius muscle was extracted and subjected to real-time RT-PCR. The
intensity ratio of (A) Atrogin-1, (B) MuRF1 and (C) SIRT1 to 18S was calculated. Data are mean + SD
(n=3). 18S indicates 18S ribosomal RNA.
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Fig. 4. EDect of dietary soy isoflavone on acetylcholine
receptor expression in denervated muscle.
Sections (54 m thickness) of tibialis anterior
(TA) muscle from mice were fluorescent-
stained witha -Bungarotoxin-FITC.
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