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CHAPTER 36

Factors Affecting Desulfovibrio desulfuricans Lactate Dehydrogenase
M. H. CzecHowski* AND H. W. ROSSMOORE
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Lactate dehydrogenase activity in Desulfovibrio desulfuricans has a K, of 36.3 x 10-3 moles at
20 C. The enzyme activity was stable between pH 5.8 and 8.4. The temp of maximum enzyme
activity was between 40 and 42 C. The enzyme is particulate in nature but treatment with detergents
(1% Triton X-100, 2% sodium cholate or sodium deoxycholate) appear to solubilize it from the
membrane. This solubilized enzyme is specific for D(—) lactate. The enzyme is sensitive to sodium
cyanide, sodium azide, and EDTA.

INTRODUCTION

Sulfate-reducing bacteria are organisms of economic importance. They cause corrosion
of steel and iron pipes and oil well casings. Corrosion of metals occurs by two mech-
anisms: cathodic depolarization by hydrogenase and anodic attack by H,S (King and
Miller 1971). Booth et al. (1967) found that corrosion was proportional to growth,
implying that an adequate carbon and energy source must be available in the
environment.

Desulfovibrio sp. are found in stored natural and manufactured gas, both above and
underground, producing H,S which is both corrosive and offensive. In underground
storage sites sulfate reducers, together with other organisms, are introduced with ihe
drilling muds. They cause blockages in the storage sand and corrosion of secondary
recovery systems (Pankhurst 1968).

Desulfovibrio sp. may be used to modify effluents from acid mine water (Tuttle et
al. 1969). A mixed culture system with wood dust cellulose in acid water produces
carbon and energy sources which are used by sulfate reducers. The reduction of sulfate
yields FeS, with a decrease in the acidity of the water. Sulfate-reducing bacteria also
are found in oil deposits. A pseudomonad capable of generating substrates for sulfate
reducers also was found (Kuznetzova and Gorlenko 1965).

Substrates used by Desulfovibrio sp. as carbon and energy sources are lactate, py-
ruvate, ethanol, fumarate, malate, choline, etc. The preferred substrate for cultural
growth of Desulfovibrio is lactate (Postgate and LeGall 1973). In these organisms lactate
dehydrogenase (LDH) oxidizes lactate to pyruvate, whereas in most other organisms
the opposite transformation occurs. Pyruvate in Desulfovibrio sp. is further metabolized
to acetate with the generation of 2 ATP's (Senez 1962). The hydrogen atoms generated
by the oxidation are used to reduce sulfate to H,S. A cytochrome C, takes up electrons
after dehydrogenation of pyruvate and electron transport phosphorylation occurs with
the generation of ATP (Decker et al. 1970). Perhaps in the oxidation of lactate a
cytochrome C, takes up those electrons.
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