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ABSTRACT

This study aimed to verify the nutritional and curative cffects of protein hydrolysate in rats

with cysteamine-induced duodenal ulcer. Duodenal uleer rat model was established by intraperi-
toneal injections of cysteamine. Sprague-Dawley, female rats weighing approximately 200g were
intraperitoneally injecied twice cysteamine(13mg/100g BW) at intervals of 3h per day. This
procedure was repeated 3Xat intcrvals of 3d. Animals (ed on 10% casein diet for injection
periods.
After last injection, 4 kinds of diets(10% casein, 20% casein, 10% casein hydrolysate, 20%
casein hydrolysate) were given. Gastric motility, trypsin activity in gastrointestinal content, reten-
tion rate of nitrogen, plasma total protein, albumin, amino-N, urinary urca nitrogen, creatinine
and hydroxyproline were analyzed for nutritional effects of dietary nitrogen levels(10%, 20% )
and sources{casein, casein hydrolysaic). In duodenal ulcer rat model, there was no diflcrences
between 20% casein diet and 20% cascin hydrolysaie in the view of severeness of ulcer, gastric
emptying rate, serum total protein, scrum albumin, plasma a-amino-N, UUN, crcatinine excre-
tion, GFR, nitrogen retention. On the other hand, rats on 10% cascin hydrolysatc diet group
had more curative effect of the ulcer, higher plasma albumin concentration and nitrogen rcten-
tion than 10% casein diet group. The casein hydrolysar diet group was lower trypsin activity
in small intestinal content than the casein dict group. at both nitrogen levels(10%, 20%).
The results suggest thal protein hydrolysate be applied in diet therapy for the patients with
gastrointestinal ulcer. -

ﬁﬂﬁ“ﬂ 11994 79 129
B Ads Agddgy 2Ad7)e dAsted e o A9 o8] FP=HAE

- 699 —



Aol A% g B dh

casein - casein  hydrolysate

KEY WORDS :

lism.

I

Hel A AL F= Geelld HAF 2] F4o)
78] e gasmind H4He] WYL F7HE o
dEE Aoz geix Ao detde g 4o
A% ?] J 547‘1'2% % ¥ Z&3 (gastric cmprying)
, AE fae ZAE YolXE=
"O]Z]ZJ‘ ]7*“]—4 A82go] FEI}A FH, I
29 F57} A Hep), 8 g d e 4% At

E A f5te 29 e oL A7 AR A,

) pastrin EHE X3 SdoME 14
FA7F AFHE § AY A
=&e] oqA7F ATt

z?AT‘:,LP_ OE&] c:]—r:_m;«ﬂ n:}-uﬂ:ﬂ ]_)-H 5
ofmigt EFE T2 A o] &AL Zé"o}%'%ﬂ]
M A9 FYEHA HrbEE ¥H, HY FoE
st AAPAEL A A9 T4 A 824
DG 2AT 5?}1]-")9;] ZE ’E}‘:ﬂ.l?‘:_’- 7}—";:“"5:5'14?3‘0]
B A =g o)g
2ot

A B AT M Aol A g H FS 7
AR 5F 242 o] 83ty LYo FAIA
ALY 7AFEHES Held 20% 5} 10%9) FF
o8 7] AHANRE W L5 A=, AURAF 2
24 0)EEEE X HEIY, HJolXg A%

°ﬂ QojA gl ’S?HE’J %B.ME gl
7

HE 01%5}?& %“é = A

T

duodenal ulcer -

EAEe A

cysteamine - nitrogen mctabo-

224+ 90, FNEE 65+ 5% 2 FANFLT, Fg
122417t %7)(light ; 18 1 00— 06 : 00)Z ZH3}H
=g
2} o)Z A& A = AIN-76(Table 1) Wk om,
23y AeololE marker2  polyethyleneglycol
(PEG)E AHer. AagozA AAAH 7
AL 7t 31 E (Mefji Co., Japan, CPP-11, caseing
uypsinX 2] g Ao opmli=4t 24 B 2T
casein®} T Y8t 20% 2] amino acids$} 80% 2] pe-
ptides® *4) 2FFE AMREIglen, HolF &
He 20%sh 10% F FEOE Rtk HolE
FEF2 A3hd Ad gxRgol HAHFA T,
%#ﬁ%HTA itz DA JH Fo] R Fstct
o aet Aoz siAd g 20
n]st AT Aelg 10% T FFEoR 4
T%U:’r E HFNolFom 20% FHASIF(C 20),
20% F}AQ] 7hEHEF(CH 20), 10% 7HA 12
(C 10), 10% 7HAIQ I ET(CH 10)9] ¢
ol Aot
HolAg A 4P FHE Szabo”ol o
cystcamineF Y& 7|Boz B AFA 95

Table 1. Compostion of experimental diet(g/kg)

. Casein Casein hydrolysate
Ingredients
20% 10% 20 % 10%

Casein 200 100 - -
Cascin

hydrolysate ~ — - 200 100
Starch 680 780 680 780
Corn oil 50 50 50 50
Cellulose 8 3 8 8
Min. mix"’ 40 40 40 40
Vit mix? 10 10 10 10
Choline ClI 2 2 2 2
PEG #4000° 10 10 10 10

1) Mineral mixwre(Harper pattern, 1965)
2) Vitamin mixture(AIN-76)
8) PEG : polyethylene glycol #4,000
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Fig. 1. Scheme of expenmental design.
== : cysteamine(13mg/100g BW.)
in distiled water injection i.p. 2 times interval
3 hr.
<] : sacnficed after 3 day of last injection.
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Fig. 2. Histological standard pattern of ulcer level in rats with duodenal ulcer(H & E. X40).
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Table 2." Effects of distary nitrogen source and levels on body werght and food intake in rats with duodenal

ulcer
Body weight
N source Level Initial Change Food intake
(g (g3 d) (g/3 d)
Casein 20% 175 4N$ — 183N 17.27+ 4.20M
10% 175+ 10 —15%4 17.02+ 2.50
Casein 20% 175t 8 —16% 5 15.49+ 4.49
hydrolysate 10% 176 6 —165 19.54+ 482

NS : not significant

Table 3. Effects of nitrogen sources and levels on ulcer level in rats

Normal UL-1 UL-2 UL-3 Duodenal ulcer
N source Level .
5to Duo Sto Duo 5t Duo Sto Duo point average
Casein 20% 40 35 01 01 1.4+0.32
10% 20 51 03 03 2.3+ 0.3V
Casein 20% 70 05 02 00 1.3+ 0.28
hydrolysate 10% 60 14 02 01 1.6£ 0.5

Given data is nurnber of ulcer inddence, 5t : stomach. Duo | duodenum a, b values within the same column
with different superscripts are significanily different at p<{0.05

UL-1 © U-shaped superficial erosion

UL-2  flacvbottomed ulceration, inflammation in the submucosa

UL-3 . ulceration in laminar musde
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Fig. 3. Effects of dietary nitrogen sources and levels
on total plasma proten, albumin and a-amino-
N in rats with duodenal ulcer.
Values : mean= SE.
ab * significantly different among the same se-
ries at p<<0Q.05 by Duncan’s multiple range test.
NS I not significant,
CH : casein hydrolysate.
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Table 4. Effects of dietary nitrogen sources and levels on polyethylene glycol distnbution and trypsin actwity
of gastrointestinal content in rats with duodenal ulcer

% PEGY Trypsin activicy (unix)
N source Level . ) Small intestine
Stornach Small inicsdne Upper content Lower content
Cascin 20 % $5.94 2.2N3 67.0+ 3.2N8 546.8+ 11.8% $92.1% 5.6
10% 54.21+ 3.1 656+ 2.9 541.6£ 16.2% 400.7+ 3.6
Casein 20% 390.7+23 59.5+2.9 148.6% 18.5P 400.4% 3.0*
hydrolysate "10% 855+ 2.1 66.5% 1.8 177.1% 44.4b 383.6% 6.6

Values are meant S.E.

1) % PEG=(remained PEG/PEG intake in the diet) X100
a)b values within the sarne column with different superscripts are significanty different ar p<(0.05

NS ! not significant
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Table 5. Effects of ulcer levels on plasma total pro-

tein, albumin and a-amino-N in rats with
duodenal ulcer

Arerial plasma Portal plasma
Ulcer level Total protein  Albumin a-aminge-N
(g/d) (g/dD) (um)
UL-1 6.05+ 0.08N% 2,524+ 0.09N 956+ 0.27¢
UL-2  579+0.13 2.13+0.1% 8.611 0.24P
UL-8  577+024 198+0.10 §.47+0.75°

UL-1 * U-shaped superficial erosion, UL-3  ulceration
in laminar muscle
UL-2 : flat-bottomed ulceration, inflammation in the
submucosa
a,b values within the same column with different su-
perscripts are significandy different at p<0.05
NS . not significant
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Fig. 4. Effects of dietary nitrogen sources and levels
on urea-N, creatinine and hydroxyproline of unne
N rats with duodenal ulcer
Values : mean< SE,
a.b : significantly diffecent among the same se-
ries at p<0.05 by Duncan’s multiple range test.
NS : not signficant.
CH : casein hydrolysate.

Table 6. Effects of dietary nitrogen sources and levels on the concentration of plasma creatinine and urine
creatinine, unne volume and GFR in rats with duodenal ulcer

Level Plasma Cr Unne Cr Urine vol
N source (mg/dD) (mg/dl) (ml/d) (ml/min) CIR
Cascin 20% 217+ 0.30N8 127.5% 19.5M8 17.67% 2.68N° 0.78+0.11M%
10% 2,14+ 021 145.7x 9.4 15.14% 1.57 0.76 0.11
Casein 20% 2.25+ 0.28 188.0x 6.0 16.721 2.68 0.75£0.11
hydrolysate 10% 2,484 0.21 145.7X+11.2 16.86£0.98 0.750.12

Values are mean® S.E., Cr creatining, GFR © glomerular filteration ratio NS I not significant
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Fig. 5. Effects of dietary nitrogen sources and levels
on dietary, excretory nitrogen, nitrogen retention
and retention % mn rats with duodenal ulcer.
Values : mean® SE.
ab i signficantly different among the same se-
ries at p<<0.05 by Duncan’s multiple range test.
NS : not significant.

CH : casen hydrolysate.
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