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There are two predominant types of diet for experimental animals: nonpurified
diet and purified diet. The ingredients in nonpurified diet are derived from natural
sources, while purified diet is made of refined ingredients. Although purified diet is
widely used for nutritional studies, the diet is quite different from the human diet, which
contains a wide variety of ingredients. Clearly, purified and nonpurified diets have
different impacts on the physiology of animals. For instance, lactobacilli are indigenous
to the stomach of rodents, with much lower numbers found in mice fed purified diet
than in those fed nonpurified diet. The present study aimed to describe precisely the
difference in the indigenous Lactobacillus flora of mouse stomach and to elucidate the
mechanism behind the difference.

1. Different impacts of purified and nonpurified diets on the microbiota and Toll-
like receptors in mouse stomach

BALB/c mice were fed either nonpurified diet or purified diet for 2 weeks.
Conventional cultivation and cultivation-independent molecular biological analysis
based on the 16S rRNA gene sequence revealed that the number of lactobacilli
associated with the gastric tissue was significantly higher in mice fed the nonpurified
diet than in those fed the purified diet. Sequencing analysis showed that L. gasseri and L.
Jjohnsonii are predominant Lactobacillus species associated with the gastric tissue of
mice fed the nonpurified diet. In addition, we examined whether the expression of Toll-
like receptor (TLR)2, which is involved in the recognition of lactobacilli, is influenced
by diet. mRNA levels of TLR2, but not 9, in the gastric tissue were significantly higher
in mice fed the purified diet than in those fed the nonpurified diet. We propose that
nonpurified and purified diets have different impacts on the gastric microbiota, which
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may in turn influence the expression of TLR2 in the stomach.

I1. Gastric emptying is involved in lactobacilli colonization in the stomach of mice
fed purified and nonpurified diets

We postulated that gastric emptying (GE) is responsible for the different
population of lactobacilli, and tested this idea. GE, estimated by measuring the
remaining diet in the stomach, was higher in mice fed the purified diet than in those fed
the nonpurified diet and correlated negatively with the number of lactobacilli in the
stomach. Plasma concentrations of acylated ghrelin, a gastric hormone regulating GE,
tended to be higher in mice fed the purified diet than in those fed the nonpurified diet.
There was a negative correlation between GE and the number of lactobacilli in mice fed
nonpurified diet, purified diet, and purified diet supplemented with insoluble and
soluble fiber (beet fiber and carboxymethyl cellulose, respectively). We propose that
lower GE contributes, at least in part, to lactobacilli colonization in the stomach of mice

fed the nonpurified diet.

In conclusion, we propose that nonpurified and purified diets have different
impacts on the gastric microbiota, which may in turn influence the expression of TLR2
in the stomach. We also propose that GE is involved in the different colonization by
lactobacilli in the stomach of mice fed these two diets. For 19 years, the AIN-93G
purified diet has been used extensively in food science and nutritional studies. It has -
well served the purpose of both giving proper nutritional values and standardizing many
studies. However, the present study prompts us to call for caution in using the purified
diet under certain condition.
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BALB/c ¥ U R & JEREREREL B 5 VTR REB OV T T 2 BRREE L., &
FIER LV 16S IRNA BIE F DR EEFNCE S S FEMFENFIEEZ AV THER
ICEEE LW AHIEE RN Lo R, LBEE ORIEREFSHER < 7 R ITHER
L CIERERIABHER Y XA THEILEL . £D I35, Lactobacillus gasseri 3 LT
L. johnsonii 3EB TH o7, -, BEBMIZBW THBEEOFBICED S Toll
BREZBE (Toll-like receptor, TLR) 2 DHEBEBEFRHI K > TEBEZXIT E0ENZ
PR 25 BAERICEIT D TLR2 mRNA LU RIREHER~ U R IZ B
LTHRAFEER~ VA THEEBICBEEZ R L, U EORR LV, IEBRER L8
BRIV ADBNETEMER I CRRIHELRITL. 2D LAFHERITRIT
5 TLR2 BEOEEFET 5 Z LR ENT,
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