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Egg white protein promotes developmetal growth of rat skeletal muscle.
Identification of the growth promoting factor derived from egg white protein.

Kawanaka, Kentaro
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Leucine is well known to stimulate skeletal muscle protein synthesis.
Furthermore, casein, the major protein of milk, is rich in leucine, while proteins derived from egg,

e.g. albumin or egg white protein, are relatively low in leucine. However, in our present study,
the largest growth promoting effect was observed in young rats fed egg white protein diet for 2
weeks, followed in order by albumin and casein diet.

After each egg white protein, albumin, and casein were acutely administered to young rats, we used
CE-MS metobolomics to observe the changes in total 292 metabolites in rat EDL muscle. Among these
metabolites, arginine concentration was highest when egg white protein was administered, followed in

order by albumin and casein. Since muscle growth rate correlated positively with arginine
concentration, growth promoting effect of egg white protein may be due to increased muscle arginine
level.
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vs vs vs
3-Hydroxybutyric acid 21 0.016 * 15 0.135 0.7 0.149
Arg 1.2 0.012 * 13 4.2E-04 v 11 0.069
Choline 1.3 0.003 ** 1.3 0.072 1.0 0.715
cis -Aconitic acid 12 0.103 12 0.021 * 1.0 0.614
Cytidine 2.7 0.002 ** 22 2.7E-05  * 0.8 0.087
Ethanolamine 13 0.031 * 1.2 0.003  ** 1.0 0.841
Fumaric acid 15 0.002  ** 11 0.238 0.8 0.031 *
GDP-mannose
GDP-galactose 11 0.029 * 11 0.095 0.9 0.172
GDP-glucose
Gly-Gly 1.2 0.007 ** 1.3 0.009 ** 11 0.365
Malic acid 1.6 4.8E-04 T 1.2 0.142 0.8 0.028 *
NAD* 1.0 0.988 11 0045  * 11 3.7E-04 =
Bgzggiﬁse 12 0012 *| 12 0.057 1.0 0.877
His-Pro-Pro 11 0.013 * 11 0.118 1.0 0.724
Phe-Asp-Asp; His-His-Cys 11 0.029 * 1.0 0.757 0.9 0.063
Ala-Trp-Tyr-Asp; Phe-Trp-Ser-Asp;
Met_PEe_éln_Gﬁl; Trp-GIS-Tyr-GIup 11 0.250 11 0047  * 10 0.481
*p<0.05, **p<0.01, ***p<0.001 Welch t-
2.
vs vs vs

Ala 0.9 0.337 0.9 0.266 1.0 0.884

Arg 1.2 0.012 * 1.3 4.2E-04 P 11 0.069

Asn 0.9 0.013 * 0.9 0.168 1.0 0.637

Asp 11 0.480 1.0 0.815 0.9 0.480

Gln 0.9 0.229 0.9 0.278 1.0 0.690

Glu 0.9 0.155 0.8 0.093 0.9 0.397

Gly 11 0.538 11 0.468 1.0 0.914

His 0.8 0.047 * 0.9 0.206 11 0.149

lle 0.6 3.7E-04 0.8 0.115 13 0.155

Leu 0.6 0.001 el 0.8 0.104 13 0.059

Lys 0.9 0.173 0.9 0.110 1.0 0.514

Met 0.6 0.004 *x 0.8 0.234 14 0.088

Phe 1.0 0.518 1.2 0.120 1.2 0.074

Pro 05 3.5E-04 0.5 2.0E-04 1.0 0.723

Ser 10 0.823 1.0 0.885 1.0 0.928

Thr 10 0.503 0.9 0.209 0.9 0.363

Trp 0.6 9.2E-04  ** 0.9 0.323 14 0.142

Tyr 0.4 7.9E-05  ** 0.5 2.6E-04 1.3 0.082

Val 0.6 45E-05 0.8 0.024 * 1.2 0.108

*p<0.05, **p<0.01, ***p<0.00L Welch t-
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