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ABSTRACT

Soy protein and whey protein are beneficial dietary proteins against unloading-
mediated muscle atrophy, although they have distinct effects on the muscle
atrophy. Soy protein has inhibitory effect on muscle protein degradation, while
whey protein stimulates muscle protein synthesis. We reported here whether they
have an additional effect on muscle atrophy, when the mixed diet with soy and
whey proteins were subjected to denervated mice. We found that the ratio of the
mixed protein diet was most ellective to prevent the denervation-induced muscle
atrophy. Thus, we are planning to perform the dietary intervention examination
with the ratio of the mixed soy and whey protein diet for bed-redden people next
year. Soy Protein Research, Japan 20, 8-12, 2017.
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. Soy+Whey
Products Casein  Soy  Whey 1112 21

Casein 20 0 0 0
Soy protein 0 198 0 9966 132
Whey protein 0 0 224 11214975
L-Cystine 0.3 03 03 03
@ -Starch 399 399 399 39.9
o -Starch 132 132 132 13.2
Lactose hydrate 25 25 0 125
Sucrose 77 7.7 77 77
Soybean oil 7 7 58 6.4
Cellulose 5 5 5 5
Mineral mix 35 35 35 35
Vitamin mix 1 1 1 1
KH,PO, 0 0 0.2 0.1
t-Butylhydroquinone 0.0014 0.0014 0.0014 0.0014
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Real Time RT-PCRO

SYBR™ Green dyed 0O O ABI 73000 00000
PCRO O O O O Applied Biosystems, Foster City, CAO
0000000000000000000000000

Chl-b S 5-GAGCCTCGCAGGACTATGAC-3'

AS  5-CTGGCCACTTCCACGTTATT-3'
Atrogin-1 S 5-GGCGGACGGCTGGAA-3

AS  5-CAGATTCTCCTTACTGTATACCTCCTTGT-3'
MuRF-1 S 5-ACGAGAAGAAGAGCGAGCTG-3

AS  5-CTTGGCACTTGAGAGAGGAAGG-3'



GAPDH S 5-ACCCAGAAGACTGTGGATGG-3
AS  5-TTCAGCTCTGGGATGACCTT-3'
[ S: sense primer, AS: antisense primer.0J
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Fig. 1. EDect of various protein diets on denervation-
induced gastrocnemius muscle wet weight loss.
We administered casein control, soy protein
(SPI) diet, whey protein concentrate (WPC)
diet, and SPI0 WPC diet to mice for 10 days.
Mice were denervated, and gastrocnemius
muscles were isolated and weighed after 4
days.
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Fig. 2. Effect of various protein diets on IRS-1
degradation caused by denervation. We
administered casein control, soy protein t (SPI)
diet, whey protein concentrate (WPC) diet,
and SPIC0 WPC diet to mice for 10 days. Mice
were denervated, and gastrocenius muscles
were isolated and weighed after 4 days. The
homogenates of gastrocnemius muscle were
subjected to Western blotting for IRS-1.
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Fig. 3. Effects of various protein diets on
dephosphorylation of Akt-1 caused by
denervation. We administered casein control,
soy protein t (SPI) diet, whey protein
concentrate (WPC) diet, and SPI00 WPC diet
to mice for 10 days. Mice were denervated,
and gastrocnemius muscles were isolated
and weighed after 4 days. The homogenates
of gastrocnemius muscle were subjected to
Western blotting for phosphorylated Akt-1 and
total Akt-1.
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Fig. 4. Effects of various protein diets on denervation-induced atrogene expression in gastrocneium muscle.
We administered casein control, soy protein t (SPI) diet, whey protein concentrate (WPC) diet, and SPI
0 WPC diet to mice for 10 days. Mice were denervated, and gastrocnemius muscles were isolated and
weighed after 4 days. Total RNA was extracted from gastrocnemius muscle and subjected to real time

RT-PCR for atrogine.
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