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Changes in Translation Initiation Activities for Rat Tissue Protein Synthesis by
Feeding Small Peptides Derived from Soybean Protein
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ABSTRACT

Dietary peptides efficiently supply amino acids into the body and promote tissue
protein synthesis. We examined effects of soybean small peptides on protein
translation initiation activities with phosphorylation of eIF4E-binding protein 1 (4E-
BP1) in the pancreas, liver and gastrocnemius muscle, and increases in amino acid
concentrations in the portal blood compared with soybean protein isolate (SPI) and
amino acid mixture simulating SPI (AA). Rats were fed 20% or 50% SPI, peptide or
AA diet for 14 days with an 8-hr meal feeding, and killed before and 1 and 2 hr after
feeding under anesthesia on the last day. Portal absorption of amino acids was much
higher in the peptide and AA groups than in the SPI group. Highly phosphorylated
4E-BP1 (y-form) were increased after feeding test diets, and pancreatic 4E-BP1 y-
form was the highest in the peptide group, followed by the AA and then SPI groups in
20% nitrogen diets. Hepatic and muscle y-form in the peptide and AA groups were
similarly higher than that in the SPI group. In rats fed 50% nitrogen diets, y-form of
the pancreas and muscle, but not the liver, were higher in the peptide group than in
the other two groups 2 hr after feeding. These results indicate that absorbed amino
acids also contribute to the promotion of translation initiation activity in the
pancreas the same as in the liver and muscle after feeding a diet. Soy Protein Research,
Japan 9, 71-76, 2006.
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Table 1. Composition of amino acid mixture (AA)
simulating soybean protein isolate

g/ kg mixture
Ile 30.0 Leu 49.0 Lys-HCl 38.0 Met 7.8
Cys 8.2 Phe 33.0 His-HCl 17.0 Arg-HCI 48.0
Tyr 23.0 Thr 220 Trp 8.3 Val 30.0
Ala 25.0 Asp 36.0 Glu 60.0 Gly 25.0
Pro 34.0 Ser 27.0 Asp 36.0 Gln 60.0
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Table 2. Body weight gain, food intakes and pancreatic
growth in rats fed test diets
SPI Peptide AA

20% N diet
Body weight gain (g)  622+1.7% 50.9+14° 50.3%£0.9°
Food intake (g/day) 14.34+0.08* 13.9+0.10> 14.1+0.08
Pancreas
Dry weight (mg) 185+£94  170£10.8 164=£6.5
Protein content (mg) 117£5.3* 93.1%6.0° 91.8+55
50% N diet
Body weight gain(g)  51.2+14* 50.3+1.2* 456+1.3°
Food intake (g/day)  13.7+0.11 13.7£0.08 13.5%0.07
Pancreas
Dry weigh (mg) 341+£7.3  247+6.7 206%5.1¢
Protein content (mg) 278+8.5* 186+8.3" 154+6.7

Mean=SE, n=20

Table 3. Gastric emptying of test diets for 1 or 2 hrs

after feeding
SPI Peptide AA

20% N diets

1hr(g) 1.97 £0.11° 2.55+0.18 2.71 £0.10°

2hrs(g) 2.71£0.10 3.02%+0.16 3.23+0.18
50% N diets

1hr (g 1.35+0.17° 245+0.31* 2.03 +0.25

2hrs(g) 240%0.15 2.99+020 3.03=+0.25

Gastric emptying=(Intake) —(Gastric remaining) n=7
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Fig. 1. Changes in amino acid concentrations in portal blood after feeding test diets containing 20% soybean protein
isolate (SPI), soybean small peptide (peptide) and amino acid mixture.
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Fig. 2. Translation initiation activity in the pancreas evaluated with phosphorylation of eIF4E-binding protein 1
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Fig. 3. Translation initiation activity in the liver evaluated with phosphorylation of eIF4E-binding protein 1 (ratio of
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Fig. 4. Translation initiation activity in the gastrocrenium muscle evaluated with phosphorylation of eIF4E-binding
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protein 1 (ratio of y-form) after feeding 20% or 50% SPI, peptide and amino acid diet.
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