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High Dietary Salt Intake Increases Incidence of Gastric Ulcer in Stressed Rats
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ABSTRACT

This study examined the effect of dietary salt levels on the incidence and cure of gastric ulcer
in rats. Two sets of experiment were conducted. In the first experiment, the rats were divided

into 3 groups. The 3

3 groups were fed 0%, 4%, and 8% NaCl diets respectively for 20 days. The

rats were given water-immersion restraint stress at the end of the dietary period, and sacrificed.
The ulcer index by histological test was higher in rats fed the 8% NaCl diet than those in the
other groups. The hexosamine and glutathione levels were significantly lower in the rats fed the
8% NaCl diet. Hematocrit and total iron binding capacity(TIBC} showed lower values caused
by bleeding of gastric mucosa. The second experiment was designed to determine the effect of
sodium concentration on the cure of gastric ulcer. As the gastric ulcer was recovered, ulcer
length was gradually deceased in the control group but not changed in the 8% NaCl dier group.
The gastric hexosamine and hepatic glutathione were increased in the control group but
decreased in the 8% NaCl diet group. The hematologic indices of stressed rats showed the
same tendency. As a result, dietary salt per se did not cause gastric ulcer. Once an ulcer is
formed by stress or any other factor, higher levels of dietary salt may be detrimental to gastric
mucosa, thereby delaying the healing of the ulcer. It is recommended that dietary salt intake be
reduced in stress-prone people. (Korean J Nutrition 30(8) : 920~929, 1997)
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Table 1. Composition of experimental diet(g/ 100g diet)
Diet 0% NaCl

4% NaCl 8% NaCl

Component (control)

Corn starch 62.7 59.7 56.2
Casein 200 20.0 20.0
a-cellulose 5.0 5.0 50
Vitamin mixture" 1.0 1.0 1.0
Salt mixture” 4.0 4.0 4.0
pi-Methionine 0.3 0.3 0.3
Corn-oil 7.0 7.0 7.0
NaCP? 0.0 3.8 7.4

1) Nutritional Biochemicals, ICN Life Science Group,
Cleveland, Ohio. Vitamin mixture is composed of © Vit.
A(G00,000 U/ 1.8g, Vit. D conc.(850,000 1U/E) 0
125g, o-Tocopherol(250 1U/g) 22.0g, Ascorbic acid 45.
0Og, Inositol 5.9g, Choline chloride 75.0g, Menadione 2.
25g, p-Aminobenzolic acid 5.0g, Niacin 4.25g, Ri-
boflavin 1.0g, Pyridoxine hydrochloride 1.0g, Calcium
pantothenic acid 3.0g, Biolin 0.02g, Folic acid 0.09g,
Vitamin Bz 0.00135g, and Dextrose to Tkg

2) Composition of Salt mixture, g/kg mixture : CaHPO,
5008, NaCl 74g, K.5Q.52g, Potassium citrate monohy-
drate 220g. MgO 240g, Mangaase Carbonate(43-48%
Mn} 3.5g, Ferric Citrale(16-17% Cu) 0.3g, KIO, 0.01g,
Chromium Potassium Sulfate 0.55g, Na.5eOs ~ 5H.O 0.
01g, Sucrose, finely powdered 118.0g

3) % NaCl : contral=0.3%NaCl 4%NaCl=4.1%NaCl 8%
NaCl=7.7%NaCl



922/ Al o] A5 & 9ok o 3=

Control(0% NaCl)
Experiment 4% Nadl \ I‘ I‘ J‘
! 8% NaCl /
L NIk
0 16 17 18 9 20 21(days)
— —+— 1—
0 01 3 5
W= b b=
Control (0% NlaC|)
. 8% MaCl A% Na
Experiment ) / ‘,/ N‘!C]
I — % NaC!
. Water-immersion restraint stress
&  Urinary collection
= : Sacrified aller stress
Fig. 1. Experimental design.
554 vlAE $9¢ ek 387] 9L B

AY 20| A2 A B2 Aol FAAHET
(Fig. 1).

3 NEY 8 W EAYY

1) NEe ¢ 8

HEFEL oH2Z A £ 7 H?— }04 ] H’ﬁ“—“.
oA HAL AH3ATt A 2

utathione, hemoglobin, hematocnt 7&16} ] Azt
o #5-uA 7 B = AlgH Oﬂ Y3 veze gt
Aol Wol 3000gel A 2087 Al pelstol BHL

2elelct, 2aE g8 total iron binding cap-
acity(TIBC) %< #slo] 4 24E o]8dl &
£ WBAlA -720 WEae BEsiddyr 49 24
of] WA ol A A4 = ur—aﬂl_‘,]

g A2 ¥ 7] ARE AF B S Ak
AE5e A2 g o] i"]’ 58 A7 o
= glutathione 24802 (.4g AEE go] o] 24}
2 HEPES(N-(2-Hydroxyethyl) piperazine-N'-{2-
ethanesulfonic acid]) reagent(125mM Hepes/150
mM NaCl, pH7 4)& ¢|&-8te] AN 7 FH)8) F
I YHRE 954 242 35 YeAIHch

Ae JEo 7 A% AARY(EEE  cardia)$} oF
HZE: o)X ALY (R : pylorus)E DA &lo]
A}JFC’ AAdrg Aet. 22aR o vy A&

g3t 2H~HA 98 A T A oA & o] £
‘11 A FA F(uleer mdex)E St 1 5
TERE U § AEEE "ol 54 AxAIF

A9 19 AS 47 32 B 244151 00~

15:00) =2 Yol HA430E o] f8l] FE =

2R}

Ad F 120 Yol mResc 49 2004 59
B9 Lol oA 3eAL H3e 1, 3, 5870
N7 w2 WSkt ol 59A S4EE Fo| hEA
& Atk g3l 8 AR

k)
2 IR 2 e BAge] 22H A WA H F
- gl Yepd AFEe] 71 1 dole] FoZ ule-
er indexE L}E]ﬂl&’io‘ﬂ‘”” Zol7} Imm 01 sl A
T JAEER et Fle F g A A LA AT
Hexo%ammu lumene] A ZAE}A] C’Lc’t’% ok
A B ARdAE corpus? antrumdlA Neuha-
us9 Letzring™'e) 213} 2ohg oz w55 234
39t} Hemoglobin®] ¥5e cyanimethmoglobin
methodE °]-2819.2™M hematocrit®] = heparini-
zed capillary tubeE ©]-&3to] 545190t} & 225
T2 Perjin 5% 9 AtE WEE ] &3 iron
and total binding capacity kit(Sigma No. 565-A)
o7 339 Na®®= 24<l= sodium electro-
de(CrionAke] Model 84—1 1. 86-11 ROSS)E ¢ &3
o] 238t} k 5 creatinine?] FE= Jaffe rea-
ction® WE kit(F5A )= AHestd St

3) HHNE

AP Aole] Al ofgh z} £MgH= 3

EFOAE AASATE 24 Aeld azin 2l

od AFe 449 FFte ANOVA
<0.05914 Duncan's multiple ra-

ATl

s
2 W g
: 12

fr

12 £

A

RU

0
ju)

Al

[
0l

Ein
E

F ol

+
™
tests
nge testel] 28]
SPSS/PCTE o) &

.
N
™,

lo

I
o ¢

do,

(=]
5
% p
sgch. SARE Auzel

SHRTY.

M35, Mol fa A k]
aCl *4;]38 27 ¥ 4% NaClZ=®
o Azl o e FH% 2
1% 2571 A Hollo} 3BT}
257F AVFEA 7] A FqkA
& uehiAt 2 a3 dxpe 23 729 W}
gt} (Table 2). 18Y Q.%o ZAsigon o A&
an= g 227 8% quzm%w =4 Ve

2 page

-

E
M

A% 2% u%Ee NaCl2lo)d A&=9] 44 &£ 4
2 FEAIRL AAA 21e] Aol NaClel F&4 of
W7t HoF B8]0l wAE Fgk) tste] #Est
o mElk AE 1e]A] Hoke] 7 Bel 4% 8%

_'



i B 4 % R 5B 30(8) : 920-929, 1997 /923

Table 2. Effects of dietary salt levels on body weght, diet intake sall intake, and water intake in rats in experiment 1

Body weight(BW)

Dietary salt levels

Diet inlake(g/day) Water intake(ml/day)

Initial BW Final BW
Control 235+ 5 242425 13.5+2.4 19.3+ 7.3
4% MNaCl 236+15 234413 125416 342+ 55°
8% NaCl 233410 237+ 6 13.0£2.1 50.0+15.3°

a, b value within the same row with different superscripts are significantly different at p<0.05
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Table 3. Effects of dietary salt levels on body weght, diel intake salt intake, and water intake in rats after water immersion

and restraint in experiment 2

Body weight(BW)

Dielary sall levels

Diet intake(g/day) Water intake(ml/day)

Initial BW(g) Final BW(g)
Control 235+ 8.7 8.7-k1.4 207+ 4.1°
4% NaCl 2304 243+11.0 93+16 293+ 7.9°
8% NaCl 237+ 9.3 15.0+£2.1 52.0+£13.1°

a, b value within the same row with different superscripls are significantly different at p<{0.05.

@
Fig. 2. Ulcer formation patten by water-immersion restraint stress. (@) normal (b) gastric ulcer

(b)
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Fig. 3. Degree of gastric ulcer indices in rats induced by
restraint and waler immersion stress.
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stress. Rats were fed 0, 4, and 8% NaCl diet
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Fig. 7. Na concentration in serum and urinary.
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