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ACUTE AND CHRONIC RESPONSES OF PANCREATIC EXOCRINE
CARBOXYPEPTIDASE A SECRETION TO DIFFERENT DIETARY
PROTEINS AND OLIGOMETHIONINE IN RATS
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ABSTRACT

1. Acute effects of dietary proteins on the rate of oligomethionine digestion associated with
pancreatic exocrine protease secretion: Methionine (Met) is the common first limiting amino
acid in both 8% casein (8C) and 10% soybean protein isolate (10S) diets, and has a significant
supplementary effect to these diets as assessed by rat growth. Similarly when 8C diet was
supplemented with 0.3% oligomethionine preparation (a mixture of hexa- and hepta-peptides,
abbreviated as OM) weanling rats grew at the same rate as that attained with a 8C+Met or
10S+Met diet. When OM was supplemented to 10S diet, however, little or no growth promotion
was observed. The first aim of this study was to clarify the mechanism by which OM digestion
or absorption was changed by the kind of dietary protein used. Rats maintained on 25C and 25S
diets for 2 weeks were refed a 8C+3% OM or 10S+3% OM diet (2 g each) after overnight fast,
and portal blood was collected 30 min after the start of the refeeding. Met concentration of the
portal blood plasma (PBP) from rats refed the 8C+30M diet was significantly higher than that
of rats refed 8C, 10S, or 10S+3 %OM, irrespective of prefed dietary proteins. These differences
in OM digestibility paralleled trypsin or carboxypeptidase A (CPA) activity in small intestinal
contents. 2. Adaptive increase in pancreatic carboxypeptidase A activity and OM-digestion
due to chronic ingestion of OM : Rats prefed 8C or 10S diet with or without added 3% OM for
2 weeks were fasted overnight and refed 8C or 8C+3 %OM (2 g each). Met concentration in
PBP and pancreatic CPA, trypsin, and chymotrypsin activities were determined 30 min after
refeeding. Only the rats previously consumed OM showed a significantly higher Met concentra-
tion in PBP in response to refeeding the OM-containing diet. Pancreatic CPA level was also
significantly higher in rats fed OM previously. From these results, we concluded that luminal
OM-digestion is increased by concurrent ingestion of the protein such as casein that is known
to have potential capacity to stimulate pancreatic exocrine protease secretion, and that
prolonged OM-feeding specifically enhances pancreatic CPA production, probably via stimula-
tion of unknown secretagogue-releasing site different from that dietary protein interacts with.
Nutr. Sci. Soy Protein, Jpn. T, 35-40, 1986.
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Fig. 1.

Comparison of methionine concentration in

portal blood plasma from 30-h fasted rats
refed 8% casein (8C) and 10% SPI (10S)
diets with or without addition of 3%
oligomethionine (30M, a mixture of hexa-
and hepta-peptides). Rats were maintained
on a 25% casein (25C) diet for 2 weeks
before the fast (experiment 1).
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Fig. 2. Total activities of carboxypeptidase A, trypsin and chymotrypsin in small intestinal contents from 30h-
fasted rats refed 8% casein (8C) and 10% SPI (10S) diets with or without addition of 3% oligomethionine
(30M). Rats were maintained on a 25% casein (25C) diet for 2 weeks before the fast (experiment 1).
Values with different superscript letters within the same symbol differed significantly by Duncan’s multiple
range test (p<0.05).
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Fig. 4. Methionine concentration in portal blood
plasma from 30h-fasted rats refed 8%
casein (8C) diet with or without the addi-
tion of 3% oligomethionine (30M). The rats
were fed 8C, 8C+30M, or 8C+1% Met
(8C+1M) diet for 2 weeks before the fast
(experiment 3). Values without common
superscript letter are significantly different
by Duncan’s multiple range test (p<0.05).
xEx 4

Fig. 5 wRE L X 51z, SPI #fikH-ABEE L
BEwwd, Do UDBEHO OM BRI TCER
BT 10% SPI+OM #5305 # o PIfRMmAE Met ¥
EoLARAEEBELEL ot
EBRS

KR 3, A bhicBERIIE s 0BEROE 0
ExbnBH, FR1, 20EMEEDORKE»LEK
LT, FFEERDO 12L& LTIE, BF OM oELE
BIZL > THEOIARF T 54— ¥ ADEHEE
N BB D TTHEIZ L VRN EEINDDT, h
AN,

8% Cas, 10% SPI B8 L 0z h bzt zhZ h 3% OM

120
b
110
10S+30M
100
2 |
=
'%0 90r
B a
1
Q
as] a*
80 y
a/
70 8C+30M

012345678 910111I21314
Days

Fig. 5. Growth curves in weanling rats fed 8%
casein (8C) and 10% SPI (10S) diets with or
without the addition of 3% oligomethionine
(30M) (experiment 5).

Values on day 7 and day 14 represent
means+SEM from 6 rats. Values with
different superscript letters differed
significantly as determined by Duncan’s
multiple range test (p<0.05).
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Fig. 6. Pancreatic protease activity of rats fed 8% casein (8C) and 10% SPI (10S) diets with or without 3%
oligomethionine (30M) for 2 weeks (experiment 5).
Values of each bar with different superscript letters are significantly different within the same symbol by
Duncan’s multiple range test (p<0.05).
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plasma from 30 h-fasted rats refed 10% SPI
diet (10S) supplemented with 3% oligometh-
ionine (30M). The rats were fed 10S or
10S+30M diet for 2 weeks before the fast.
Values with different superscript letters are
significantly different by Duncan’s multiple
range test (p<0.05).
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Growth curves in rats fed diets containing 60% rice (0——0), 60% rice+0.3% methionine (A——A), and
60% rice+0.3% oligomethionine (0——0) (A), and in rats fed diets containing 5% fibrin (0——0), 5%
fibrin+0.3% methionine (A——4), and 5% fibrin+0.3% oligomethionine (0——a) (B).

Values with different superscript letters are significantly different by Duncan’s multiple range test (p<0.05).



