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Significance of vitamin B12 and its analogs as determinants of colonic
microbiota diversity.
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In this study, we investigated whether VB12 deficiency in the colon is
responsible for the impaired colonic propionate production and decreased diversity of the colonic
microbiota caused by high amylose cornstarch (HACS), a non-digestible saccharides. The results
revealed that it is caused by a deficiency of VB12, a cofactor in the propionate production pathway
of colonic bacteria, and suggested that the propionate production pathway can be normalized if VB12
is supplied to the colon to maintain a colonic VB12 concentration of 63 pmol/g or higher. It was
also found that VB12 administration restores the reduced diversity of the colonic microbiota that
occurs in HACS intake. Furthermore, we showed that supplying Co to the large intestine increased
VB12 and its analog synthesis by colonic bacteria and normalized propionate production in the large
intestine.
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Fig.2 Changes in the cecal cobalamin (A),
succinate and propionate concentrations
(B) in rats given either a control diet or a
diet containing 5-30% high amylose corn
starch.
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Fig.3 Dose-response of vitamin By, on the cecal concentrations of succinate and propionate (A) and the a- and B-diversities (B
and C) of cecal microbiotain rats given adiet containing 20% high amylose corn starch.
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Table1 Caecdl tissue and content weight, cecal organic acid concentration and tota bacterial counts of rats given either the control (C) or 20%
high amylose cornstarch (HA CS) diets, with or without 0.2 mg/kg Co supplementation.

Co-free 0.2 mg/kg Co* Two-way ANOVA
Control HACS Control HACS RS Co Interaction

Cecum

Tissue, g 0.72+002  150+008  0.66+001° 0.99+0.05 - - -
Content, g 357+0.21° 11.6+11° 280+017° 540+ 043 <0.001 <0.001 <0.001
pH 7.54+0.09 581+0.04 7.97+004  6.09+0.04 <0.001 <0.001 0.216
Co, nmol/g ND ND 550+ 0.28 497+ 0.17 - - -
VB, equivalent, pmol/g 485+59° 258+ 1.5 495 + 60° 996 + 178° 0.779 <0.001 <0.001
Succinate, pmol/g 469+ 6.6 736+ 6.8 6.27+ 0.95 171+ 44 0.030 <0.001 0.643
Propionate, umol/g 7.62+0.43 5.62+ 0.39 150+ 05 104+ 15 <0.001 <0.001 0.571
Acetate, pmol/g 333+23°  363+4.1% 468+ 1.8° 110+ 7% <0.001 <0.001 <0.001
n-Butyrate, umol/g 474+ 044  713+172 667+038  913+1.26 0.043 0.024 0.856
Ammonia, umol/g 9.23+118 925+ 067° 9.29+062° 4.94+119° 0.036 0.038 0.034
Cecd bacteria

Total bacteria counts, log;ecopies/g 12.2 121+ 0.2 122+ 0.0 124+ 0.0 0.624 0.177 0.548

Vaues are means + SE, n = 6. **““Values in a column not sharing a common superscript letter are significantly different (P < 0.05).

*Cobadlt carbonate was used as the cobat source. RS, resistant starch.
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Fig.6 a- and B-diversities (A and B) of cecal microbiotain rats given either the
control or 20% high amylose cornstarch (HACS) diets, with or without 0.2
mg/kg Co supplementation. o , the group given the Co-free, control diets (C

group);

, the group given the Co-free, 20% HACS diets (H group); e , the

group given the control diet supplemented with 0.2 mg/kg cobalt (CoC group);
A, the group given the 20% HACS diet supplemented with 0.2 mg/kg cobalt
(CoH group).
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