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ABSTRACT

Gastric cancer was induced by N-methyl-N -nitro-N-nitrosoguanidine(MNNG) in Fisher 344
male rats. Frecze dried typical Korean foods, aged kimchi, soybean paste and maejoo, and
partially scorched barbecued bulgokee were fed to the rat in the diet, which were composing 10
% of the total diet.

Experimental design was as follows ; (1) group C: Control, (2) group M : MNNG with
control diet, (3) group MK : MNNG with 10% of kimchi, (4) group MS : MNNG with 10%
of soybean paste and macjoo, (5) group MB : MNNG with 10% of barbecued bulgokee, (6)
group MKSB ;' MNNG with 10% of the mixture of kimchi, soybean paste and maejoo, and
barbecued bulgokee. Each group was fed with isocaloric diet for 26 weeks.

Comparing to control, the growth rate of the experimental group was decreased after
administration of MNNG and experimental diet. The mortality rate of group MB was increased
by. 17% than the control group along with a significant decrease ‘of body weight. The protein
efficiency ratio and the food efficiency ratio of group MB were lower than the control. The
incidence of gastric cancer in rats fed kimchi and barbecued bulgokee were 73% and 75%,
respectively, while that of group M which fed MNNG remained only 56%. On the contrary,
soybean paste and maejoo showed an inhibitory effect on the burden of gastric tumor.
However, the combination of kimchi, soybean paste and maejoo, and barbecued bulgokee
showed a synergistic effect of increasing tumorigenesis in rats. Pathological observations of the
rat stomach represent that squamous cell type tumors occupied in most frequencies. (Korean J
Nutrition 29(7) : 821~829, 1996)
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Table 1. Experimental groups, diets and their treatments
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Group 5 - Diets and treatments
ED 1 Examind
C 8 7 Control diet
M 14 9 MNNG?, Contol diet
MK 14 1 MNNG, 10% kimchi
MS 10 10 MNNG, 10% soybean paste and maejoo
MB 12 8 MNNG, 10% barbecued bulgokee
MKSB 10 8 MNNG, 10% (El??;:lgz;)ybean paste and maejoo+barbecued
Total 68 53
1) ED 1 : Experimental Day 1

2) All the experimental diets were freeze dried and ground and were fed to rats at 10% of the total diet on a dry weight

basis
3) MNNG was administered at 200mg/kg body weight of rat
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Table 2. Average body weight of rats" (unit ; g)
Week
Group
1 4 8 12 16 20 24 28
C 148.97+10.0 231.6+20.0 293.9+ 7.1 3468+ 3.3 3789% 2.1 388.6% 57 4063+ 1.8 379.2"+17.4

M 112.3 +15.2 2055+ 4.5 263.3+14.3 29524272 314.2428.0 321.8+£27.0 327.14£26.8 273.79 +15.1
MK 1144 + 9.1 1954+17.1 254.8+18.3 280.3+13.8 299.5+26.6 318.5+26.6 327.1+32.0 309.8*7+28.9

MS 121.1 +19.6 18834327 276.8+44.7 294.0+45.5 3159+78.1 337.14£57.5 332.4+60.3 286.4°9+21.7
MB 1222 + 6.5 208.5+18.3 252.5+19.3 291.5421.4 304.4+27.8 313.2+£344 309.9+1538 267.49 +20.2
MKSB 1113 + 6.5 191.5+18.3 253.0+19.3 286.9+21.4 310.0+27.8 327.34+34.4 346.8+15.8 296.2" + 3.7

1) Body weight was measured twice a week and the body weight of 7 — 14 rats in the same group were combined to cal-
culated mean value
2) Data represent mean + S.E.M(standard error of mean)
3) Values of the week 28 within the same column with different superscript are significantly different among groups by
Duncan's multiple range test
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Table 3. Number of survivors and survival rate”
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Week

Group Survi\[/’al
1st day 4 8 12 16 20 24 26 28 rate (%)
C 8 8 8 8 8 8 7 7 87.5
B 14 14 14 14 14 14 14 14 7 50
MK 14 14 14 14 14 14 14 14 11 78
MS 10 10 10 10 10 10 9 9 8 80
MB 12 12 12 12 12 11 1 11 7 58.3
MKSB 10 10 10 10 10 10 10 10 8 80

1) survival rate of each group was caleulated by dividing the number of survivors into the initial number of rats

Table 4. Comparison of liver and kidney weights in each group™”

Group C M MK MS MB ‘MKSB
Liver weight(g) 1330218  9.01+£1.54  11.10+£2.97 9.86+2.43  9.80+1.77 12.02+1.80
Relative weight(%) 3.51 3.30 3.58 3447 3.66 4.06
Kidney weight(g) 2.84+0.25 2.541+0.31 2.50+0.46 2.40+0.50 243+0.14 2.61+0.19
Relative weight(%) 0.75 0.92 0.81 0.84 0.91 0.88

1) Statistical analysis by Duncan’s multiple range test did not find any significance among the groups

2) Relative weight ;

Table 5. Incidence of stomach tumor

Group Stomach tumor
C 0 %- (0/ 7)*
M 56 % (5/ 9)
MK 73 % (8/11)
MS 50 % (5/10)
MB 75 % (6/ 8)
MKSB 88 % (7/ 8)

*()indicates total number of rats bearing stomach tumor/

total number of rats observed
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Fig. 1. Tumor development comparision.

A : MKSBIMNNG with 90% of control diet and 10% of the mixture of kimchi, soybean paste and maejoo, and
barbecued bulgokee), B : C(control diet without MNNG), C : MIMNNG with control diet)

Table 6. Pathological classifications of the fore and glandular stomach of the rats”

Lesion Group Total
C M MK MS MB MKSB

Squamous cell papilloma 0 2 5 2 3 6 18
Squamous cell overgrowth 0 4 6 2 3 1 16
Adenomatous hyperplasia 0 2 0 2 0 1 5
Regenerative hyperplasia 0 1 3 1 0 0 5
Erosion 0 3 6 2 0 0 11
Benign mesenchymal tumor 0 1 0 0 1 2

1) Epithelial cell related tumors including papilloma and overgrowth occupied the most occurrences among the rats ex-
amined in all the groups, and followings were erosions which were thought to be related to mucosal damages caused

by dietary factors
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Squamous cell papiloma

BEEC Xg £

Benign mesenchymal tumor
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Regenerative hyperplasia

Fig. 2. Histopathological comparison of different stomach tumors.
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