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The oxidation of pyruvate and @ -=ketoglutarate catalyzed by the re-
spective dehydrogenase preparations (Jagannathan and Schweet, 1952; Hager,
1953; Sanadi and Littlefield, 1952) with non-physiological oxidants like
Fe(CN) 6.3 or dyes (Reaction 1) is independent of Coenzyme A (CoA) or diphos-
phopyridine nucleotide (DPN). Low levels of arsenite or Cd** do not imhibit
the oxidation of Q@-ketoglutarate by these compounds (Senadi, Langley and
White, 1959). On the other hand, the oxidation of pyruvate by ferricyanide

R-CO-COCH + Dye + H,0 ——% R-COGH + Dye H, + CO (1)

in thiootic (lipoic) acid deficient cells of Streptogogcus faecalis is stim-
ulated greatly by the addition of thioctlc acld. The role of thioctate in
Reaction 1 has been re-examined in view of the conflicting data.

R-CO-COCH + DPN* + CoASH ——% R-CO-S-CoA + DPNH + H' + CO, (2)

Table I shows that /@ =ketoglutaric dehydrogenase complex, when in-

cubated with arsenite or Cd** under reducing conditions, forms a derivative
which is inective in DPN reduction (Reaction 2) (Sanadi, Langley and White,
1959) but retains almost full activity in the reduction of 2,6~dichloro-
phenol indophenol. The participation of thioctate in the dye reduction seems

highly improbable.
Proparations of & -ketoglutaric dehydrogenase kept frozen for

several weeks generally show a decline in the DPN reduction activity amd
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Iable I
A a/min,
Additions
DPN (340 mu) Dye (600 mat)
None 04360 0.140
DPNH 0.360 0,160
Argenite 0.324 0.131
DPNH + Arsenite 04144 0.140
None 0330 0.103
DPNH 0.309 04101
ca’t 04270 04099
DPNH + Cd' ¥ 0,017 0.090

1.91 mg. of -ketoglutaric dehydrogenase was incubated
in 0«4 ml. for 3 min. at 30°C with 1.0 mg. albumin.

The other comporents, as specified, were 0.4 p.mole AT~
senite, 0.2 pimole cadmium chloride, 0,06 pgmola DPNH
and 25 pmoles phosphete at pH 6.8 with arsenite or

20 umoles tris (hydroxymethyl) aminomethane at pH 7.4
with cd**. Aliquotg of 0,02 ml. and 0,04 ml. respec-
tively were assayed in the DPN reduction and dye reduc-
tion assays (Sanadi, Langley and White, 1959).

eventually coagulate. Table II shows that aged preparations, unlike fresh
preparations (see Table I), are inhibited approximately 50% in the dye re-
duction assay by DPMH. Arasenite or &-ketoglutarate, if added before DPFNH,
afford considerable protection. Similar inhibition by DPNH 1s observed also
in the DPN reduction assay (data not shown).

These results cast a slightly different light on the initial steps
of the current concept of the steps involved in ¥-ksto acid oxidation and
may be explained on the basis of the following hypothetical scheme. DPT

and TS, represent diphosphothiamine and thioctic acid regpectively.

The aldehyde-DPT complex may exist as a resonance hytrid with acyl-reduced
DPT which can be oxidized by ferricyanide or dyes with the simultansous hy-

drolysis of the acyl group. In the physiological reaction the intermediate
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Iable II
Additions B F/min. Inhibigion

None 0.990

DPNH 0.046 49
Arsenite 0.092 -2
Arsenite, then DPNH 0.081 10
DPN 0,094 =4
None 0.110

DPNH 0.052 53
DPNH, then arsenite 0.068 38
Arsanite, then DPNH 0.087 21
& =XG 0.110 0
v =KG, then DPMH 0.087 21

Conditions as in Table I except 0.04 ml. aliquot was assayed.

One pmole (-ketoglutarate and 0.06 pmole DFN were in the

preincubation mixture where indicated.
may rsact with thioctic disulfide to form acyl-s~thicetats as postulated
earlier (Gunsalus, 1954; Reed, 1957). Reduction of the DPT by DPNH (Reac-
tion 4) may prevent the primary condensation with the keto acid and result
in inhibition of dye reduction. If this reduction of DPT occurs through thi-
octate, arsenite or Cd** would be active inhibitors and would keep the DPT
in the oxidized form and permit the oxidation by the dye to occur without

changes Once the reduction has occurred, however, arsenite cannot reverse

OH O O

-coon -2ETy g~ c-- ——)R—C--—DIE) R-G-OH + Dye Hy + DPT  (3)

H
(sH),
XD
DPTH, DPINH,,
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its Another way of preventing the reduction is by the addition of the @-keto
acid which would yield the aldehyde-DPT intermediate and prevent formation of
the enzymatically inactive DPTH2.

Lipmann (1336) pointed out, on the basis of the chemical reduction
of thiamine, that DPT could conceivably function as an oxidation reduction

coenzymees No evidence, however indirect, for such a role in an enzyme reac-

tion has been observed previously.
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