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Research Abstract

The mechanism of toxin production by Clostridium difficile was investigated from the stand poit of nutritional requirements. By the single-amino acid
omission and addition methods with a basal defined medium consisting of 18 amino acids, it was found that valine, cysteine, tryptophan, proline,
methionine, isoleucine, leucine, glycine and threonine were essential for good toxin production.
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Further, by qualitative analysis, a defined medium (6xMADM) consisting (g/L) of tryptophan 0.6, methionine 1.2, valine 1.8, isoleucine 1.8, proline
1.8, leucine 2.4, glycine 0.2, threonine 0.4 and cysteine 0.5 was found to be fairly effective for stimulating toxin production. In a comparison of
6xMADM and m-BHI,which is excellent comple medium for toxin production, 13 of 20 strains tested produced the same amounts of toxin in both
media, suggesting that the 9 amino acids mentioned above were particularly important for toxin production. By single-vitamin omission method with
6xMADM,it was found that pyridoxine, pantothenate and biotin were essential for good growth and toxin production and that biotin deficiency might
stimulate toxin production. The effect of biotin was analyzed in detail with a strain KZ 1647. When toxin production was examined in relation to biotin
concentration, it was found that with decreasing concentration of biotin bacterial growth decreased, but toxin production was remarkably increased,
particularly with 0.05 nM biotin.

The time course of toxin production in biotin-limited conditions was similar to that in biotin-enriched conditions. The biotin effect on toxin production
was also observed in 18 out of 19 strains tested, suggesting that the effect is a general phenomenon amongst toxigenic C.difficile strains.

These findings suggest that biotin play an important role in the development of C.difficile colitis.
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