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Abstract

Nutritional factors affecting the urinary excretion of acid—solubie peptides(ASP} in rats
were studied using protein—free diet, gluten diet, casein diet, and gluten supplemented
with lysine and threonine(GLT) diet. The content of urinary ASP was lowest in protein—
free diet group among the four kinds of diets above. But the amino acid pattern of urinary
ASP in the four dietary groups were similar each other, suggesting that urinary ASP is
mainly from endogenous origin under these nutritional conditions. The efficiency of
dietary protein utilization was significantly lower in gluten diet than that of casein diet or
GLT diet. Those findings suggest that the rate of urinary excretion of ASP—form amino
acids can be employed as an index of protein metabolism, particularly as a simple index in

the assessing the status of protein nutrition.
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Table 1. Composition of experimental diets (%)

Ingredeints PF* G* c* GLT
Gluten 12.0 120
Casein 12.0
Glutamic acid 1.0
Lyaine HCL 09
Threonine 0.2
Methionine 0.2
2 -Corn starch 85.0 720 728 719
Soybean oil 5.0 5.0 5.0 5.0
Celhilose powder 5.0 5.0 5.0 5.0
Mineral mixture** 4.0 4.0 4.0 4.0
Vitamin mixture* 1.0 1.0 1.0 1.0
*PF : protein-free diet
G : gluten diet

C : casein diet
GLT : gluten supplemented lysine and threonine diet
**The mineral and vitamin mixtures (obtained from
Orinetal Yeast Co., Tokyo) were prepared according to
Rogers & Harper(1965)

f----C diet-- - afe -~ PF, G, G, GLT" diet - -4
-5 V] 5 7 days
- A

Collection of urine

Fig. 1. Experimental design.
*PF : protein-free diet
G : gluten diet
C : casein diet
GLT : gluten supplemented lysine and
threonine diet
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B d; ht
Diet, _ Body weight(g)
Final

PF A 99,

G .7 117.64:3.5"

C 111.841.5 136,844 0r

GLT 1144412 1302418
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sigmifeantly different (p<0.05) by Duncan's multiple
range test.
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Yrinacy ASP-form amino acids in rats
fed on a protein-free diet (umoi/d&)
The aminge acid pattern of urinary acid-—
soluble peplides(ASP) from rats fed on a
gluten diet compared with that of rats fed
on a protein —free diet. Values are means
with their standard errors for five rats for
each group. Vertical lines represent the
standard errors of the means for the rats fed
on the gluten diet and horizontal Hnes those
for the rats fed on a protein—free diet. (o),
Values are reduced to a scale of one—tenth
the actual size.

Fig. 2.
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Urinary ASP-form amino acids in rats
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Fig. 3. The amino acid patitern of urinary acid-
soluble peptides(ASP) from rats fed on 2
casein diet compared with that of rats fed
on 3 protein-free diet. Values are means
with their standard exrrors for the rats fed
on the casein diet and horizontal lines those
for the rats fed on a protein-free diet. (o),
Values are reduced to a scale of one-tenth
the actual size.
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Urinary ASP-form amino acids in rats
fed on a protein-free diet (umol/d)

Fig. 4. The amino acid pattern of urinary acid-
soluble peptides(ASP) from vats fed on a
gluten supplemented lysine and threonine
diet (GLT) compared with that of rats fed
on a protein-free diet. Values are means
with their standard errors for five rats for
each group. Vertical lines represent the
standard errors of the means for the rats
fed on the GLT diet and horizontal lines
those for the rats fed on a protein-free diet.
(0), Values are reduced to a scale of one-
tenth the actual size.
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Table 3. Summary of N intake, urinary N excretion and the supposed origin of urinary N in rats fed on various
protem diet compared with that of rats fed on a pmtem—free diet

PF" G c* GLT*

Dietary N{mg/d) 221+ 10* * 271+18 282+7
Total vrinary Nimg/d) 18+1 1066 4345 T4 degettt

Exogenous N 4 71440 §+70 27 4 5

Endogenous N 18+1 35+ 4343 46+ 2

Efficiency of dietary N(O/b) T4+ 1 a3+ 4" a1 + o

*PF : protein-free diet

G 1 ghaten diet

C : casein diet

GLT : gluten supplemented with lysine and threonine diet

**Values are means with their standard errors for five rats per group.
#* ks Croups with unlike superscript letters were significantly different (p<0.05 or less) by Duncan's

maultiple range test.



i e Welelzdl A3 He] dvA ol s 23 131

vjd 23 ASP—form o}®) x4t pattern® GAle], CAl

o]

, GLTHlo} 23 wima Az 7 o]z

A AR el wjd el BRI, A7HE4
feol= g FHST i oimwite ZAL Ag
fAetgens w3 geelus U Al A4
g9le)l BelEgtt 2m LEo] wAEE AL
A Beel=g EdE 7 4o 9lde Ay ol R

o0
==

5, GULTHolE al+2% 9,

74
p

10.

11.

AN ZF GHole T4x1%, CHelE 9343

fo
gt

Hansen, H. and Fittkau, 8. : Uber peptide im
menschlichen Harn. Hoppe-Seyler’s Zeitschrift fur
Physiologische Chemie, 313, 152(1958)

Ansorge, S., Fittkau, S. and Hansen, H. : Ver-
gleichende untersuchungen uber die ausscheidung
ven peptiden im Harn stoffwechseigesunder
Personen. Hoppe-Seyler s Zeitschrift fur Physio-
logische Chemie, 324, 17(1961)

Skarzynski, B. and Sarnecka-Keller, M. ! Pep-
tfides in human urine., Advances in Clinical
Chemistry, 5, 107 (1952)

Meilman, E,, Urivetzky, M. M. and Rapoprt,
C. M. ! Urinary hydroxyprohine pepiides. J. clin
Inves., 42, 40(1963)

Ansorge, S. and Hanscen, H, ! Zur Ausscheidung
von peptiden im menschlichen Harn., Hoppe-
Seyler's Zeitschrift fur Physiologische Chemie, 348,
334 (1967)

Hanson, H. and Ansorge, S. :Zur ausscheidung
von peptiden im menschlichen Harn. Hoppe-
Seyler's Zeitschrift fur Physiologische Chemie, 348,
347 (1967)

Prockop, D. I. and Kivirtkko., K. I : Relation-
ship of hydroxyproline excretion in urine to ¢oll-
agen metaholism. Annals of Internal Medicine, 66,

1243(1967)
Takita, T., Mivoshi, K., Kumada, K. and Ni-
shi, H. : systematic separation of human urinary

peptides. Agric. Biol chem., 38, 745(1974)
Askenasi, R. : Urinary excretion of free hydr-
oxylysine, peptide-bound hydroxylysine and
hydrixylysyl glycosides in physiological condit-
ions. Clnica Chimica Acta, 59, 87(1975)

Asatpor, A, M., Milna, M. D. and Walshe, J.
M, : Urinary excretion of peptides and hydroxy-
proline in Wilson's disease, Clin. Sci. Mole. Med.,
51, 369{1976)

Matsuki, H., Yoshio, Y. and Nishi, H. ! Forms

12

13.

14.

15.

16.

17.

i8.

14,

20.

2L

22,

23

of aspartic acid in human urine. dgric. Biol
Chem., 40, 851(1976)
Szymanowicz, A, Malgras, A., Randoux, A

and Borel, ]. P. ! Fractionation and structure of
several hydroxyproline-containing urinary pep-
tides, with special reference to some 3-
hydroyproline-containing peptides. Bioch. Biophy.
deta, 576, 253(1979)

Noguchi, T., Okiyama, A., Naito, H., Kaneko,
K. and Koike, G. @ Seme nutritional and
physiological factors affecting the urinary excret-
ion of acid soluble peptides in rats and women.
Agric. Biol. Chem., 47, 647(1982)

Noguchi, T., Nam, T. ]J., Kato, H. and Naito,
H. ! Further studies on the nutritional factors
affecting the urinary excreticn of acid-soluble
peptides in rats. Bri. J Nuw, 80, 321(1988)
Takahashi, 5. 1., Kato. H., Takahashi, A..
Noguchi, T. and Naito, H. : Mode of action of
bestatin and leupeptin to induce the accumula-
tion of acid soluble peptides in rat lver in vivo
and the properties of the accumulated peptides.
The important role of bestatin-and leupeptin-
sensitive proteases in the protein degradation
pathway in vive. Int J Biochem., 19, 401(1987)
National research council : Nutrient Requirements of
Laboratory Animals, 3rd ed., National Academy of
Sciences, Washington, D. €., p.23(1978)

Steel, R. G, D. and Torrie, J. H. ! Principles
and procedures of statistitcs, McGrow-Hill Book
Co., New York (1980)

PIEE T, FoAREH, ZOEETE, MRILEA, TERE
B, W ORE, BHAE, RTIFTE AdE—
SRS, B|aIUE, EFE, po50(1988)

Mitchell, H. H. : Comparative Nutrition of Man and
Domestic Animals, vol. 1, Academic Press, New
York and London, p.129(1962)

Waterlaw, J. C. and Jackson, A. A. : Nutrition of
Waterlow, J. C. {eds.), Churchiil Livin-
gstone, London, p. 5(1981)

Nam, T. J., Neguchi, T., Funabiki, R., Kato,
H., Miura, Y. and Naito, H. : Correlation bet-
ween the urinary excretion of acid-soluble
peptides, fracitional synthesis rate of whole bedy
proteins, and plasma immunoreactive insulinlike
growth factor—I/somatomedin C concentration in

man,

the rat. Bri.J Nutr, 63, 515(1990)
Hayase, K., Yokogoshi, H. and Yoshida, A, :
Effect of distary proteins and amino acid

deficiencies on urinary excretion of nitrogen and
the urea synthesizing system in rats, J Nuww,
110, 1327 (1980)

Pellett, P. L. and Young, V. R. : Nutritional
Evaluation of Protein Foods, The United Nations
University, Tokyvo, p. 50(1980)



25.

o

Haper, A. E. :In “Protein in Human Nutrition” ,
Porter, J. W. G. and Rells, B. A.. {eds.).

Academic Press., London and New York, p. 349

{1576}
Bodwell, C. E. ! Evaluation of Proteins for Humans,

Avi Publishing Co.. Westport, Coennecticut, p.
11901977}

E

3

26. Feood and Agricuiture Organization/World Health
Organization/United Nations University : Energy
and Protein Reguirements, WHO, Geneva, p.52

(1985)
(1990 129 189 B4



