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Tokyo Institute of Technology research: 0.6% soy isoflavone in the diet decrease muscle
atrophy

(Tokyo, January 18) Scientists at Tokyo Institute of Technology (Tokyo Tech) have discovered
a means of reducing muscle atrophy by the addition of the soy-derived isoflavone aglycone
(AglyMax) to the diet of mice. This attenuation by soy isoflavone is attributable to block the
apoptosis-dependent pathway in muscle fiber. The AglyMax supplement also anticipate to
attenuate age-related muscle loss, sarcopenia.

Healthy muscles are integral to overall good health, as muscle mass is important for
appropriate metabolism and mobility. Unfortunately, as the population of ageing individuals
increases worldwide, and people adopt a more sedentary lifestyle, healthy muscles can be
deprived of activity and gradually waste away. Such a process can also occur in individuals
with long term injuries. This condition, called atrophy, can result in a myriad of constraints
in an individual’s life. Although adequate exercise and nutrition normally help maintain
healthy muscle mass, hormone therapy and dietary supplements have also been shown to
be effective. In particular, isoflavones found in soy products are known to possess marked
anti-oxidant potential. Studies have also shown the beneficial effects of isoflavones on
muscle mass in mice and other rodents.

Kunihiro Sakuma and colleagues expanded on this knowledge and sought to investigate
whether a dietary isoflavone aglycone (AglyMax) could inhibit muscle atrophy? They used a
mouse model to address this question. In order to induce a muscle atrophy condition, they
removed the sciatic nerve connection to the calf muscle of mice. Consequently, the muscle
was deprived of nerve stimulations, leading to gradual atrophy of the muscle and
catastrophic loss of muscle mass.

Two groups of mice with severed sciatic nerves of the left leg were fed either a normal diet
or a diet supplemented with AglyMax. After 2 weeks, the muscles from these mice were
compared. The mice on the AglyMax diet were found to have substantially thicker muscle
fibers in the affected muscle, compared to those on a normal diet. This is clearly depicted in
Figure 1.

The scientists also sought to determine the way in which isoflavones reduced muscle atrophy.
In doing so, they found that isoflavone-based diet inhibited muscle cell death (apoptosis), as
shown in Figure 2.

Despite such crucial insights, the scientists evaluated the effect of the soy supplementation
in denervated muscles only; therefore, it remains to be seen whether soy-supplementation
plays a similar therapeutic role for other conditions, like ageing related atrophy. There is hope
that future studies will clarify both the role that isoflavones play in modulating muscle atrophy,



as well as its possible therapeutic application in individuals with muscle atrophy due to ageing
orillness.
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Figure 1. Effects of dietary isflavone on the fiber muscle area
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Immunostaining highlights the cross-sectional areas of the muscles. The difference was
significant between the denervated and non-denervated muscles (denervated muscle fibers
were thinner) and also in the comparison of the normal and AglyMax diets (muscle fibers
from mice on normal diets had thinner muscle fibers)
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Figure 2. Comparison of muscle cell death
This comparison illustrates that cell death is inhibited by the isoflavone-supplemented diet.

Contact

Emiko Kawaguchi

Public Relations Section,
Tokyo Institute of Technology
Email: media@jim.titech.ac.jp
+81-3-5734-2975

About Tokyo Institute of Technology

Tokyo Institute of Technology stands at the forefront of research and higher education as the
leading university for science and technology in Japan. Tokyo Tech researchers excel in a
variety of fields, such as material science, biology, computer science and physics. Founded in
1881, Tokyo Tech has grown to host 10,000 undergraduate and graduate students who
become principled leaders of their fields and some of the most sought-after scientists and
engineers at top companies. Embodying the Japanese philosophy of “monotsukuri,” meaning
technical ingenuity and innovation, the Tokyo Tech community strives to make significant
contributions to society through high-impact research.
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