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CLE MASS DURING TRAINING IN MICE

INOUE

University, Kyoto 606-01

R F « IAILERER - BB RF « H ERIE kR
Tohru FUSHIKI, Keitaro MATSUMOTO, Ryohei UOHASHI and Kazuo

Department of Food Science & Technology, Faculty of Agriculture, Kyoto

ABSTRACT

Increase in the muscle mass of mice administered soybean peptide was observed. Mice

were fed with commercial diet and 5% soybean peptide solution ad libitum during endurance

swimming training every 2 days for 5 weeks. The gastrocnemius and quadriceps muscle masses

of the soybean peptide group were larger than those of the control group which was given water

instead of the soybean peptide. Amino acid mixture which simulated the soybean peptide gave

the same increase in the muscle mass when it was administered to the mouse instead of soybean

peptide. The soybean peptide has much branched chain amino acids and glutamine which are

reported to stimulate muscle hypertrophy. These results suggested that soybean peptide would

stimulate muscle hypertrophy during exercise training with its characteristic amino acid
composition. Rep. Soy Protein Res. Com., Jpn. 15, 51-56, 1994.
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Fig.1. Body weight change during exercise train-

ing in the mice. Training and feeding
conditions were described in the text.

Table 1. Organ weight of mice after training for 35 days
(% of body weight)
Control Soybean peptide

Liver 4.46+0.12 4.650.18
Heart 0.39+0.01 0.39£0.01
Gastrocnemius 0.99+0.02 1.05=%0.02*
Quadriceps 1.3620.02 1.45+0.02*
Soleus 0.03£0.01 0.04x0.01
Kidney 1.33+0.05 1.42+0.03*
Spleen 0.28+0.02 0.29+0.01
Peri-fat! 0.640.07 0.47+0.03*
Epidi-fat® 1.81£0.17 1.34£0.07*

Values are means = SEM for 7-9 mice.
*. Significant difference (p<0.05).

! Perirenal fat

¢ Epididymal fat
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Table 2. Organ weight of mice without training for 35 days
(% of body weight)
Control Soybean peptide
Liver 4.41%0.12 4.94+0.18
Heart 0.42+0.01 0.42+0.01
Gastrocnemius 0.99+0.03 0.98+0.02
Quadriceps 1.42%0.04 1.41%0.03
Soleus 0.04+0.01 0.04+0.01
Kidney 1.53£0.04 1.57+0.05
Spleen 0.28+0.02 0.29+0.01
Peri-fat! 0.48+0.10 0.54%0.10
Epidi-fat? 1.62+0.19 1.58+0.12
Values are means = SEM for 7-9 mice.
! Perirenal fat
¢ Epididymal fat
Table3. Amino acid composition of the % 0.8
soybean peptide =
=
Amino acid Weight % = 0.6 T\
Val 4.03 =
. 00
Leu 6.83 = 0.4 \
Met 1.10 B
Trp 0.96 2
Arg 7.99 f::é 0.2+ \
Glu 22.46 -~ \\\
~
Tyr 3.30 g= 0 &
Asp 12.25 .
Pro 558 Soybean Control
Ile 3.99 amino acids
Lys 6.46 Fig. 2. Difference of fluid intake between 5%
Phe 4.62 amino acid mixture and water. Mice were
T}_lr 3.63 given 5% amino acid solution, which is the
His 2.46 same composition as the soybean peptide,
Cys 1.31 instead of water. Water was given as a
Ala 3.73 control. Each bar expressed as average
(j;ly 4'02‘ value of fluid intake through the feeding
Ser 5.26 periods.
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Table4. Organ weight of mice fed amino acids with training

for 35 days (9% of body weight)

Control Soybean peptide
Liver 4.73+0.13 4.97+0.11
Heart 0.40+0.02 0.43+0.01
Gastrocnemius 0.99£0.02 1.00%0.02
Quadriceps 1.34%+0.02 1.47£0.03*
Soleus 0.04%0.01 0.03£0.01
Kidney 1.43+0.04 1.52=+0.05
Spleen 0.29+0.02 0.30£0.03
Peri-fat! 0.51%£0.06 0.45+0.10
Epidi-fat? 1.87+0.21 1.37+0.16*

Values are means = SEM for 7-9 mice.
*, Significant difference (p<0.05).
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Fig. 3.

GAAGCTTAGGCTGAAGAGGCGGAGGAACA
GGCCAACACCAACCTGTCCAAGTTCCGCAAGGTGCAGCACGAGCTGGATG

-51 : AGGCAGAGGAGAGGGCGGACATTGCCGAGTCCCAGGTCAACAAGCTGCGG
v
1 : GCTAAAACCCGGGACTTCACCTCTAGCCGGATGGTGGTCCATGAAAGTGA
(catctgcgtictctetag)
1 : GTGAAGAGCCGCGAGGTTCACACCAAAATCAGTGCAGAGTAAacgcatct
1 : GTAAAGAGCCGCGAGGTTCACACTAAAGTCATAAGTGAAGAGTAAggcag
1 : GTGAAGAGCCGAGAGGTTCACACCAAAGTCATAAGCGAAGAATAGctcaa
1 : GCCAAGAGCCGTGACATTGGCGCCAAGGGCCTGAATGAAGAGTAGatcta
51 : GGAGTGAgcatgtcctcctggtgaggggcagaagatatgcagaatgtatg
S1 : tgaggaggccgccaagtggctgaaggaaaggcacagaatgtgetgecttg
51 : ctctgatgctgtagaatgaccgaagaaaggcacaaaatgtgaagcctttg
51 : ttccttctgttgaaaggtgacagaagaaatcacacaatgtgacgttcttt
51 : gatcttgtgctacccaaccctaaggatgcctgtgaagcectgagacctgg
101 : ttttcgtggctecctgaccatcctgettaatttccacgtaaccecttteca
101 : ggtcgcttgctgggtcegettgectetegtgtttacttttetegcactgcet
101 : gtcatgcccccatgtgattctatttaatcctattgtaaggaaataaagag
101 : gtcactgtecctgtatatcaaggaaataaagctgcagataattttgg
101 : agcctttgaaacagcaccttaggcagaaacacaataaagcgaattttcoct
151 : catgcaataaaatttgccttgtttcaagtigggtettttgtottgtgcat
151 : gactgaataaaaccacaactcattgtaatt
151 : gccaagttcttgcaace
151
151 : tgaaggc

cDNA sequences of mouse myosin heavy chain subclasses.
Sequences with underbar were used as primers for PCR. emb,
embryo type; neo, neonatal type; f2a, fast twitch 2a type; £2b,
fast twitch 2b type.
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Fig. 4. Scheme of the RNase protection assay method.
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