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Fish Meal Significantly Enhanced Helicobacter pylori-induced
Gastritis in Mongolian Gerbils
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Abstract: Epidemiological and laboratory animal studies have suggested a positive association between
Helicobacter pylori infection and gastric carcinogenesis. In Japan, gastric cancer is the most common and
leading cause of cancer death. This study was designed to investigate the effects of fish meal on H. pylori-
induced gastritis in Mongolian gerbils in order to find dietary factors associated with gastric carcinogenesis.
Male 7 week-old Mongolian gerbils were inoculated with H. pylori (ATCC43504) 0.5 ml (0.5 x 10°CFUs) by
gavage and a dietary regimen maintained as follows for 4 weeks : 0% fish meal (casein instead of fish meal in
conventional diet); 10% fish meal (conventional diet); 20% fish meal (conventional diet plus 10% fish meal).
All animals were sacrificed at 4 weeks after inoculation with H. pylori. In all gerbils inoculated with H.
pylori, about 10° viable bacteria were counted, without any significant intergroup differences. In macroscopic
findings, gastric edema and hemorrhage were observed in 10 and 5, 95 and 55, and 95 and 85% of animals in
the 0, 10, and 20% fish meal diet groups, respectively. Histopathological examinations indicated that a fish
meal diet significantly increased activity and inflammation indices of the stomach in a dose-dependent man-
ner. These results suggest that some dietary factors in a fish meal diet enhance H. pylori-induced gastritis and
may be dietary factors which enhance gastric carcinogenesis.
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Table 1. Compositions of the Diets

0% 10% 20%
fish meal fish meal fish meal
diet (%) diet (%) diet (%)

Water 8.2 7.3 7.2
Protein (crude) 28.0 25.0 29.2
Fat (crude) 3.6 4.7 4.7
Fiber (crude) 3.0 4.0 3.6
Ash (crude) 3.8 6.0 7.7
Nitrogen free extract 53.4 53.0 47.6
Sodium chloride 0.7 0.9 1.0
Energy (kcal/100g) 370 370 364
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Inoculation Sacrifice

Oow 1w 2w 3w 4w

| | ] |
Group 1: | 0% fish meal, H. pylori (+) | (n=20)
Group 2: | 10% fish meal, H. pylori (+) | (n=20)
Group 3: { 20% fish meal, H. pylori (+) | (n=20)
Group 4: | 0% fish meal, H. pylori (-) | (n=5)
Group 5: | 10% fish meal, H. pylori (-) | (n=5)
Group 6: | 20% fish meal, H. pylori (-) | (n=5)

Fig. 1. Experimental protocol in the present study
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Table 2. H. pylori Colonization

H. pylori No. of colonies of

Group Diet 1 lati H. pylori
Rocuiation — og CFUSs/stomach)®
0% fish meal + 48+0.5
10% fish meal + 57+£04
20% fish meal + 54+£04

10% fish meal

1
2
3
4 0% fish meal
5
6 20% fish meal

2 Mean + SD

Table 3. Macroscopic Lesions in the Glandular Stomachs
of Mongolian Gerbils

Number of animals (%) with

Group Diet Edema Hemorrhage
1 0% fish meal 2/20 (10) 1/20 (5)
2 10% fish meal 19/20 (95)® 11/20 (55)¥
3 20% fish meal 19/20 (95)» 17/20 (75)»
4 0% fish meal 0/5 (0) 0/5 (0)
5 10% fish meal 0/5 (0) 0/5(0)
6 20% fish meal 0/5 (0) 0/5 (0)

# Significantly different from 0% fish meal diet group by y>test
(P<0.01).
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Fig. 2. Macroscopic and microscopic views of gastric mucosae of Mongolian gerbils inoculated with or without H.
pylori (H&E staining, original magnification x 8). A. 10% fish meal diet with H. pylori infection (Group 2); B.
20% fish meal diet with H. pyloriinfection (Group 3); C. 0% fish meal diet with H. pyloriinfection (Group 1); D.
10% fish meal diet without H. pylori infection (Group 5). Hyperplastic changes with severe neutrophil and
mononuclear cell infiltration in both the mucosa and submucosa are apparent in the H. pylori-infected
Mongolian gerbils fed 10% and 20% fish meal diet in a dose-dependent manner. A very weak degree of
localized inflammation is apparent in the 0% fish meal case.
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