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Tohoku J. exp. Med., 1982, 137 (1), 1-10 Concentrations of bound amino 
acids in urine were found to be markedly higher in infants than in children 
over 4 years of age. And it was also found that bound amino acid levels in 
plasma were increased in infants and young children than in adults. Urinary 
excretion of bound amino acids was increased in a hypopituitary dwarf after one 
day of intramuscular injection of human growth hormone. A possibility was 
advanced that an increased excretion of bound amino acids of the overflow type 
observed in infants was due to active protein biosynthesis stimulated by growth 
hormone of which plasma levels have been reported to be high in infancy. 
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                       METHODS AND MATERIALS 

   Urine specimens were taken from 54 males under 11 years of age who visited 
Pediatrics Clinic of Tohoku Teishin Hospital and Iwaki Kyoritsu Hospital with complaints 
of minor illness. From some of patients admitted to these hospitals, heparinized plasma 
specimens were obtained on fasting in the morning. 

   A patient, S.T. was a 7-year-old boy who was diagnosed as hypopituitary dwarfism 
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on the basis of poor response of growth hormone secretion after arginine and insulin 
stimulation, and has been treated with human growth hormone (intramuscular injections of 
2 i.u. of Corpormon® twice a week) for past 10 months at Yamagata Prefectural Hospital. 

    Amino acid estimation was carried out using an automatic amino acid analyzer (Hitachi, 
Tokyo). 

    Before the amino acid assay, urine was deproteinized by adding 0.5 ml of 40% 
sulfosalicylic acid to 5.0 ml of urine, then filtered through the Toyo filter paper No. 50, 
and creatinine content was estimated by the Jaffe reaction (Bonsness and Taussky 1945), 
then being adjusted to 20-30 mg/100 ml and used for free amino acid assay. 

    The blood plasma was deproteinized by adding the plasma to an equal amount of 4% 
sulfosalicylic acid and centrifuged, and the supernatant was subjected to the free amino 
acid assay. 

    Concentrations of bound amino acids (Skarzynski and Sarnecka-Keller 1962) in urine 
and plasma were calculated from the difference between amino acid concentrations obtained 
before and after acid hydrolysis. 

    The acid hydrolysis was performed in sealed vacuum tubes containing 0.5 ml of urine 
or plasma specimens which were prepared for the free amino acid assay, and 0.5 ml of 
concentrated hydrochloric acid in a thermostatic oven at 110°C for 18 hr. The hydrolysates 
were then adjusted to pH 1.6-2.0 by adding 6 N sodium hydroxide solution, and then 
filtered. The clear filtrate was subjected to the amino acid assay.

                        RESULTS AND DISCUSSION 

   Urinary concentrations of amino acid were expressed as ,umoles per mg of 
creatinine. It was found that gycine, alanine, valine, cystine, methionine, 
isoleucine, leucine, phenylalanine, lysine, histidine, and arginine were found 
higher in infants than in children over 3 years of age, and that this tendency was 
more exaggerated in the case of bound amino acids than in that of free amino acids 

(Table 1, Figs. 1-6). 
   Bound amino acid concentrations in plasma obtained on fasting in the morning 
were found to be higher in infants and young children than in adults and seniles 

(Table 2, Figs. 7, 8). Since it was reported that bound amino acids in plasma
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were rapidly and almost completely cleared into urine (Silber and Porter 1949), it 
might be said that the increased bound aminoaciduria observed in infants and young 
children was of the overflow type. 

   In a hypopituitary dwarf who had been treated with human growth hormone 

(intramuscular injections of 2 i.u. of Corpormon®, twice a week) for past 10 
months, it was found that there was an increase in concentrations of bound amino 
acids in plasma and urine (glycine, valine, cystine, methionine, isoleucine, leucine, 

phenylalanine, lysine, histidine, and arginine) as compared with those of control 
children (Table 3, Fig. 9). The urine and plasma samples used for these analysis 
were those obtained on 7 days after the intramuscular injection of 2 i.u. of 
Corpormon®. In the same patient (S.T.) it was also found that urinary 
excretion of bound amino acids (valine, cystine, methionine, leucine, phenylalanine,

Fig . 2. Valine and c ystine in urine of male infants and children (for symbols, see Fig. 1).
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lysine, histidine, and proline) was increased after one day of the intramuscular 
injection of 2 i.u. of Corpormon® as compared with that before the injection (Table 
4). 

   With respect to growth hormone and its relation to amino acids and protein 
metabolism, Stahnke et al. (1977) described as follows : An increase in protein 
biosynthesis in cells known to occur in response to human growth hormone is not 
only due to enhanced amino acid influx. Above all human growth hormone 
directly exerts its protein anabolic action by stimulating ribosomal activity and

Fig . 4. Leucine in urine of male infants and children (for symbols, see Fig. 1).

Fig. 5. 
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synthesis of messenger and ribosomal RNA (Florini and Breuer 1966; Korner 1968). 
An increase in plasma amino acids following several days of intramuscular human 

growth hormone injection (Zachmann 1969) could be due to stimulation of protein 
synthesis. 
   Thus we are of the opinion that an increase in bound amino acids in plasma, 
resulting in an increased bound aminoaciduria, observed in infants and young

Fig. 6. Histidine and arginine in urine of male infants and children (for sym bols, see Fig. 1).

Fig. 7. Bound amino acid levels 
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children, might be due to stimulation of protein biosynthesis by high plasma levels 
of human growth hormone in these age groups (Glick et al. 1965). 
   As regards an increased bound aminoaciduria, it was of interest to note the 
report of Berman and Kench (1968). They studied the urinary excretion of free 
and bound amino acids in four children who were suffering from kwashiorkor and 
found that the most marked increase in excretion of bound amino acids occurred 
1-3 days after protein feeding had begun. In 1960 Potgieter et al. found that

Fig. 8. Bound amino 
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Fig. 9. Amino acid levels in plasma and urine of a hypopituitary dwar 
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serum albumin began to rise after 3 days of protein feeding in kwashiorkor, and 
even more dramatic increase of certain globulin fractions was noted. From these 
findings, Berman and Kench (1968) suggested that release of protein into the 

circulation and increased peptiduria might be interrelated, and that the increased 
bound aminoaciduria was due to liberation of abortive peptide fragments arising 
out of protein synthesis when sequential synthesis of the polypeptide chain was 
halted by depletion of limiting intracellular amino acids in kwashiorkor. 
   From results of our present study, it might be assumed that an increased 
bound aminoaciduria of the overflow type observed in infants was due to liberation 
of bound amino acids from tissues where protein biosynthesis was stimulated by 
the high plasma levels of growth hormone in infancy.
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