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ABSTRACT

This study aimed to develop an experimental animal model of duodenal ulcer for application
to nutrition, and to verify the nutritional characteristics. The 7 different doses and 8 different
injections of cysteamine and 2 kinds of diets with different casein levels(10%, 20%) were tested
to examine the incidence and the process of duodenal ulcer in female Sprague-Dawley rats. The
results showed that the duodenal ulcer was induced when rats fed 10% casein diet(for 9 days)
were injected 6 times with 13mg/100g BW cysteamine. The first injection was conducted after
24 hours of fasting, followed by the 2nd shot after 3 hours. The following shots were repeated
every 3 days(4th and 7th days). Duodenal ulcer was observed 3 days after the last injection by
optical microscope and the naked eve. The characteristics of nitrogen bioavailability of duode-
nal ulcer model were as followings @ 1) gastric emptying rate was faster, 2) trypsin activity at
duodenum was higher, 3) total protein concentration at serum and nitrogen retention rate
were lower than the control. (Korean J Community Nutrition 1(2) : 260~268, 1996)

KEY WORDS : duodenal ulcer model - cysteamine - low protein diet - nitrogen bioavailability.
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Table 1. The survival and duodenal ulcer incidence of rats injected with cysteamine

Preliminary Dose Frequeny Animal Survival Ulcer incidence
Exam (mg/100g B.W.) (No.) (No.) (No.)

10 2 3 3 0

I 20 2 3 0
25 2 3 0
30 1 3 0
13 2 3 3 3

Il 15 2 3 2 2
17 2 3 1 1
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Table 2, Composition of experimental diets

ingredients 20% casein diet 10% casein diet

(g/ke)
Casein 200 100
Starch 680 780
Corn oil 50 50
Cellulose 8 8
Min. mix 1) 40 40
Vit. mix 2) 10 10
Choline CI 2 2
PEG #4000 3) 10 10

1. Mineral mixture(Harper pattern, 1965)
2. Vitamin mixture(AIN-76)
3. PEG # 4,000 : polyethylene glycol # 4,000

A Ay =9

19 23]9] cysteamine(13mg/100g B.W. x23)-& &+
Abste] Ak Garalgla, APEES ol AL 1

2, 39 %o 3 AAZTH3i-1d, 3i-2d. 3i-3d).

Jlg

! of, A 12A7S dAgk & 1A7E 30%
BoF golsha Aol 44 FH 14175 sodium pen-
tobarbital(Pitman-Moore, Tnc., USA)& A5 10083
5mg‘” By AR wpH S A9 S R8I0

A 13 2604 91 Mol 23] FALE Aldaritt
Aok HolAg =2g ¢fel vkt what Ao
3 &, AE) A Ao R gl HA oy B

2

>
HU
4>
e
£lig

x|

(<)

(i

A%

A5

casein 24
Group level fasting 0d 3d 6d 9d

20% <

control
10% <
20%

1i-3d 0e <
10% $¢ <
20%

1i-6d te <
10% T3 g
20"()

1i-9d X! <
10% 03¢ <
20%

2i-3d / Ly ¢ <
0% | 0§ 0 4
20%

R T 0 q
0% | §3 i) 3 <

a) Experimental design for experiment 1.

0 ¢ -the first injection of 13mg/100g B.W. cys-
teamine was conducted after 24hr fasting, fol-
lowed by the 2nd shot after 3 hours.

$ --rats were injected 13mg/100g B.W. cysteamine in

distilled water at i.p.
<] : sacrificed

24hr

fasting Od 3d 67 8 9
control {10% casein [ JQ
3i-1d [10% casein [$0 00 QO
3i-2d [10% casein | § § KR8 ) iﬂ
3i3d [10% casein |00 00 00 <

b) Experimental design for experiment 2.

(3i means 3 times injection were conducted the first,
4th and 7th day, 13mg/100g BW cysteamine per shot
was injected, followed by the 2nd shot after 3 hours.
only the first shot was conducted after 24hr fasting. 1d,
2d, 3d means that animals were sacrificed on 1, 2, 3
days after final injection) Balance studies were carried

out all though the experimental period

Fig. 1. Scheme of experimental design used in ex-
periment.
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a) Effects of cysteamine injection frequencies on body
weight change in rats fed 20% and 10% casein diet
during experimental period

(1i means the first injection of 13mg/100g B.W. cys-

teamine was conducted after 24hr fasting, followed by

the 2nd shot after 3 hours.

2i means injections were conducted on the 1st, 4th day.

3i means injections were conducted on the Tst, 4th day,

7th day. only one shot was conducted on the 4th, 7th
day.

3d, 6d, 9d means that animals were sacrificed on 3, 6,

9 day after final injection)

* : significantly different between 20% and 10% casein

diet at p < 0.05 by t-test.

Values are mean £ S.E.
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h) Body weight change of rats fed 10% casein diet with
cysteamine injection.

(3 times injection were conducted the first, 4th and 7th

day, 13mg/100g BW cysteamine per shot was injected,

followed by the 2nd shot after 3 hours, only the first

shot was conducted after 24 hr fasting)

Fig. 2. Body weight change of rats during experimental
period.
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Table 3. Effects of cysteamine injection on PEG ratio and trypsin activity of gastrointestinal content in rats fed 10% casein
diet during experimental period

PEG ratio(%)" Trypsin activity(intestine)”
Group -
Stomach Intestine Upper Lower
control 45.03+3.16 58.45+6.26” 464.84+20.00° 496.98+16.22°
3i-1d 28.12+0.14 54.30+11.34° 556.01+29.31° 587.30+19.70
3i-2d 29.124+4.92 69.10+6.80" 594.23+27.77" 638.64+26.24°
3i-3d 26.83+3.45 68.51+5.21° 603.17+£12.17° 632.87+14.06"

1) PEG ratio=detected PEG/PEG intake.

2) Trypsin activity is the amount of trypsin which under defined condition liberates sufficient TCA soluble hydrolysis pro-
ducts.

3) ** different superscripts within the same row are significantly different at p < 0.05 by Duncan's multiple range test.

. |
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B3T ,// % i 1:;
2 % 3+
- —f

o o L

Total protein Albumin a-amino-N

V7 control sid R 3iod 3i-3d ]

Fig. 4. Effects of cysteamine injection on plasma total proiein, alboumin and a-amino-N in rats fed 10% casein diet dur-
ing experimental period.
(3i means 3 times injection were conducted the first, 4th and 7th day, 13mg/100g BW cysteamine per shot was
injected, followed by the 2nd shot after 3 hours. Only the first shot was conducted after 24 hr fasting.
1d, 2d, 3d means that animals were sacrified on 1, 2, 3 days after final injection)
a, b means significantly different among the groups at p < 0.05 by Duncan's multiple range test.
NS means not significant different among the groups.
Values are mean+S.E.
3i = twice per day(13mg/100g BW X 2) repeated 3 times at 3 day intervals
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Table 4. Effects of cysteamine injection on dietary, urinary, fecal nitrogen, apparent digestibility and nitrogen retention in

rats fed 10% casein diet during experimental period

Day Diet-N Urinary-N Fecal-N App. dig Nitrogen
(mg/d) (mg/d) (mg/d) (%) retention(mg)
1 89.5+14.1 M1.1+ 52 157+1.8 825433 -374+ 42
2 2055+ 7.2 39.5+11.9 14818 92.8+1.0 151.2+17.6
3 187.74+ 4.2 48.7+ 8.2 17.4+2.0 90.7+0.9 121.6+17.5
4 242+ 6.7 76.6+11.9 10.3+2.2 57.4+7.5 -62.7+£37.8
5 1942+ 2.4 500+ 19 93+1.4 95.24+0.6 134.9+15.2
6 133.0+10.1 498+ 2.6 92+1.3 93.1+0.7 740x 7.2
7 525+ 69 437+ 2.8 8.1+0.4 84.6+2.7 0.7+37.3
8 154.8+13.4 488+ 7.7 6.6+1.0 95.7+0.5 994+17.7
9 116.7+14.0 51.5+13.7 7.8%3.3 93.3+44 574+ 7.2

Values are mean+S.E.
App. dig means apparent digestibility.

3 times injection of 13mg/100g BW cysteamine per shot were conducted on the first, 4th and 7th day.
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Fig. 5. Effects of cysteamine injection on nitrogen balance
in rats fed 10% casein diet.
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peated 3 times at 3 day intervals)
i 1 injection, N excretion : urinary N + fecal N
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