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ABSTRACT

This study. aimed to verify the nutritional and curative effects of protein hydrolysate in rats
model with gastric ulcer induced by restraint and water-immersion stress.'Sprague-Dawley,
female rats weighing approximately 200g were forced in $X5X 15cm plexiglas cage. The restraint
and water immersion stress was carried at 20+ 2C for 8-hours. After stress 4 kinds of diets(10%
casein, 20% casein, 10% casein hydrolysate, 20% casein hydrolysate) were given for 5 days.
In the gastric ulcer rats model, the growth, gastric emptying rate, trypsin activity in gastrointesti-
nal content, plasma total protein, albumin, a-amino-N, UUN, creatinine and hydroxyproline
of the urine and nitrogen retention were analyzed for nutritional effects of dietary nitrogen
levels(10%, 20%) and sources(casein, casein hydrolysate). The results were as follows ; In
gastric ulcer rats model, severeness of ulcer, plasma protein, gastric emptying rate, nitrogen
retention rate were not different between 20% casein-fed group and 20% casein hydrolysate-
fed group. But 10% casein hydrolysate-fed group had more curative effect of the ulcer, higher
plasma albumin and a-amino-N concentration than 10% casein-fed group. The casein hydroly-
sate diet-fed group was lower trypsin activity in small intestinal content than the casein-fed
group, at both casein level(10%, 20% ). Finally at 20% levels, there was no diffezence between
casein and casein hydrolysate dict, but 10% level, casein hydrolysate diet was more curative
of ulcer than casein diet in gastric ulcer rat model. The results of this study provide useful
information concerning diet therapy for the patients with gastrointestinal diseases and the field
of enteral diet materials.

KEY WORDS : Casein * Casein hydrolysate - Gastric ulcer - Restraint - Water-immersion  st-
ress + Nitrogen metabolism.
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Table 1. Composition of experimental diet

Casein diet  Casein hvdrolysate diet
Ingredients  20% 10% 20% 10%
(g/kg)
Casein 200 100 - -
CH - - 200 100
Starch 680 780 680 780
Corn oil 50 50 50 50
Cellulose 8 8 8 8
Min. mix 40 40 40 40
Vit. mix 10 10 10 10
Choline Cl 2 2 2 2
PEG #4000 10 10 10 10

1. CH ! casein hvdrolysate

2. Mineral mixture(Harper pattern, 1965)

%. Vitamin mixture(AIN-76)

4. PEG #4,000 ; polvethvlene glvcol # 4,000
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Fig. 1. Histological standard pattern of ulcer level in rats with gastric ulcer(H&E, X40).

a) control b) UL-1

! U-shaped superficial erosion
¢) UL-2 : Flat-bottomed ulceration,
inflammation in submucosa

d) UL-3 : Ulceration in laminar muscle
and perforation
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Table 2. Effects of dietary nitrogen source and levels
on body weight gain and food intake in
rats with gastric ulcer

Body weight

N source Level  Initial Gain Food intake
(g (g/5d) (g/5d)

Casein 20% 179+ 5N 6+42 61.69+ 4.75N5
10% 179+4 2+1% 69.83%+2.87

Casein 20% 179+9 14%+2" 73.71+38.55
hydrolysate  10% 17613 10+ 1" 71.54£6.97

ab values within the same column with different su-
perscripts are significandy different at p<0.05.
NS : not significantly different at p<{0.05.
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Table 3. Effects of nitrogen sources and levels on ulcer level ih rats with gastric ulcer

Normal UL-1 UL-2 UL-3 . .
N source Level Gastric ulcer point average
St Duo St Duo St Duo St Duo
Casein 20% 5 3 0 3 0 0 1 0 0.50% 0.50¢
0% 1 2 o0 4 3 0 1 0 1.80% 0.49"
Casein 20% 3 3 0 3 2 0 0 0 0.80% 0.49*
hydrolysate 10% 4 2 1 4 0 0 1 0 : 0.67+% 0.49%

Given data is number of ulcer incidence, St :

stomach Duo . duodenum

ab values within the same column with different superscripts are significandy different at p<{0.1.

UL-1

U-shaped superficial erosion, UL-3 : ulceration in laminar muscle.

UL-2 : flatc-bottomed ulceration, inflammation in the submucosa.
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Table 4. Effects of dietary nitrogen sources and levels on % PEG and trypsin activity in gastrointestinal

content of rats with gastric ulcer

% PEG Trypsin activity(unit) Small intestine
N source Level . .
Stomach Small intestine Upper Lower
Casein 20% 48.5+ 2.9NS 51.5+ 2,1NS 367.0i 6.82 382.5+£9.1
10% 5221 1.1 46.3+29 3442+ 11.42 3753+ 2.2
Casein 20% 528+ 1.2 46.9+ 5.9 248.0+ 23.5Y 387.416.0
hydrolysate 10% 46.4+22 543119 299.5+ 8.9 361.0+9.9

Values are mean+ S.E. % PEG=(remained PEG/ PEG intake in the diet) X100
ab,c values within the »same column with different superscripts are significantly different at p<{0.05.

NS ! not significandy different at p<{0.05.

Total protein, Albumin in arterial plasma(g/dl)
a-amino-N in porth plasma(uM)

Albumin a-amino-N

10% B 209 cn [ 10% cH

casein

Fig. 2. Effects of dietary nitrogen sources and levels
on plasma totoal protein, a-albumin and o-
amino-N in rats with gastric ulcer.

CH : casein hydrolysate Values : mean+ SE

a, b 1 significantly different among the same se-
ries at p<0.05

NS : not significantly different
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Urea-N Creatinine Hydroxyproline
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& casein D casein 20% CH 10% CH

Fig. 3. Effects of dietary nitrogen sources and levels
on urea-N, creatinine and hydroxyproline of urine
in rats with gastric ulcer.

CH : casein hydrolysate Values : mean+ SE

a, b : significantly different among the same se-
ries at p<<0.05

NS : not significantly different
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Nitrogen(mg/day)
Retention %

N int N excretion N retention

@n 0ok
Fig. 4. Effects of dietary nitrogen sources and levels
on dietary, excretory nitrogen, nitrogen retention
and retention % in rats with gastric ulcer.
CH : casein hydrolysate Values : meanx SE
a, b : significantly different among the same se-

ries at p<<0.0b
NS : not significantly different
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