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Desulfovibrio desulfuricans has been implicated as the causative agent of deteriora-
tion in many areas of industrial interest. For the most part, the destructiveness pro-
duced by this organism is a function of sulfate and iron metabolism. D. desulfuricans
qualifies as the only nonphotosynthetic obligative anaerobe containing cytochrome;
however, the amount of iron assimilated greatly exceeds the levels needed for
porphyrin synthesis. The studies reported here are concerned with evaluating other
possible roles of iron in the matabolism of this organism. D. desulfuricans ATCC
7757 was grown in mineral medium (complete), minus iron or sulfate with yeast
extract and either lactate, glucose, or pyruvate as carbon source, at 30 C for 23 days.
Neither lactate nor glucose would support growth without either iron or sulfate while
pyruvate would support growth in the absence of sulfate. Cyanide prevented growth
in lactate but not in glucose or pyruvate with complete mineral medium. Concomi-
tant inhibition studies with azide, iodoacetate, and fluoride were not as decisive. The
experimental evidence points to an iron-containing enzyme controlling lactate oxida-
tion. This specific problem is now under investigation.

Desulfovibrio desulfuricans has been implicated as the causative agent of deterioration
in many areas of industrial interest. For the most part, the destructiveness produced by
this organism is a function of its iron and sulfate metabolism. In addition, it qualifies
as somewhat of a nutritional schizophrenic. For example, the oft repeated truism that
anaerobic bacteria do not contain cytochromes was violated when Postgate (1954) char-
acterized cytochrome Cy from a strain of D. desulfuricans. It remains the only non-
photosynthetic obligate anaerobe containing this type of porphyrin linked enzyme. In
1945, Wight and Starkey reported that D. desulfuricans was capable of autotrophic
growth. This was subsequently confirmed by several groups (Butlin and Adams, 1947;
Peck, 1960). However, later studies (Postgate, 1960; Mechalas and Rittenberg, 1960)
using C* carbonate suggested that the earlier conclusions were in error. In fact, if auto-
trophy implies the ability to utilize CO, as the sole source of assimilatory carbon, then
the tracer studies showed that no more CO, is taken up than by Aerobacter aerogenes.
However, many strains of D. desulfuricans exhibit another claim to autotrophy, the
apparent ability to derive energy from oxidation of molecular hydrogen. This property
to utilize exogenous hydrogen may only be a consequence of an endogenous dissimila-
tory reaction involving the phosphoroclastic breakdown of pyruvate in which metabolic
hydrogen oxidation seems to be coupled to sulfate reduction (Peck, 1960):

SO,= + 4H, ———— 4H,0 + S=

This reaction is coupled to adenosine triphosphate (ATP) formation and seems to be a
major source of energy for these cells (Peck, 1960; Senez, 1962). There is some evi-
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