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Experimental protocols
After weaning, CRF-1 was provided until 3 months of age
in all animals. Administration of an OA-2 diet was started
when age-matched CCK-1R(-/-) and wild-type male and
female mice reached maturity, at 3 months of age. Admin-
istration of CRF-1 was continued in the rest of the ani-
mals. The frequencies of sludge and gallstone formations
were determined when mice were 6 and 12 months old.
Before this determination, we estimated daily food intake
over 3 days by providing a single weighed (110 – 120 g)
serving of food to individually housed mice; after the 3-
day period, the remaining food including crumbs was
weighed, and the daily food intake was estimated. Mice
were sacrificed by guillotine and the blood was collected
into tubes containing EDTA to obtain plasma. Thereafter,
the gallbladder was removed and classified as normal
(clear gallbladder), clouded (sludge formation), and/or
containing gallstone formations. The plasma levels of trig-
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Table 1: Compositions of diets (g/100 g)

diets CRF-1(standard diet) OA-2

water 8.1 9
protein 22.6 27.6
fat 5.6 7.9
minerals 6.6 7.2
fiber 3.3 4.5
carbohydrates 53.8 43.8

calories (kcal/100 g) 356 356
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lyceride and cholesterol were measured.

Statistical analysis
Values are expressed as means ± SE. The significance of the
differences was assessed by one-way or two-way analysis
of variance (ANOVA), followed by Fischer's protected
least significant difference (PLSD) test. The frequencies of
gallstones with respect to genotypes and sex were ana-
lyzed using the chi-squared test. A value of p < 0.05 was
considered statistically significant.

Results
Diet-based differences in male mice
The body weight was significantly higher in male mice fed
OA-2 than in corresponding types fed CRF-1, but it did
not differ between CCK-1R(-/-) and wild-type mice (Fig.
1A). Daily food intake did not differ between the two
diets. Daily food intake at 6 months of age was as follows:
3 – 4.4 g (mean, 3.89) for wild-type mice fed CRF-1 vs. 2.6
– 4.4 g (mean, 3.69) for CCK-1R(-/-) mice fed CRF-1, and
2.5 – 4.5 g (mean, 3.71) for wild-type mice fed OA-2 vs.
2.82 – 4.43 g (mean, 3.43) for CCK-1R(-/-) mice fed OA-
2. Daily food intake at 12 months of age did not differ
between the two diets, although the values were lower

than those at 6 months of age (mean values are around
3.0 g).

When CRF-1 was provided, no sludge or gallstone forma-
tion was observed at 6 months of age regardless of geno-
type. At 12 months of age, 3 of 8 CCK-1R(-/-) male mice
showed sludge and gallstone formation, whereas no
sludge or gallstone formation was observed in wild-type
mice (χ2 = 8.40, p = 0.004) (Table 2). As neither obesity
nor sludge or gallstone formation was observed in CRF-1
fed mice at 6 months of age, plasma lipid concentrations
were not examined. The mean values of this age in C57BL
mice in the animal laboratory of our institute were 1.15

panel) at 6 and 12 months of age. Body weights and plasma 
lipid concentrations were higher in mice fed OA-2 than 
those fed CRF-1 regardless of genotype. *, significantly differ-
ent from the respective values of CRF-1 mice; †, significantly 
higher than the respective values at 6 months of age. Values 
are means ± SE. The results of statistical analyses are shown 
in the text. The numbers of animals are shown in Table 2. 
Ref, the value was referred from the record of the animal 
laboratory of our institute; NT, not tested in the present 
study.
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