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Summary

In a case of dihydrolipoyl dehydrogenase deficiency, there
was not only an elevation of lactate and a-ketoglutarate but
also of branched chain amino acids. The levels of branched-
chain amino acids varied from the normal range to three times
the upper limit of normal during the patient’s lifetime, and allo-
isoleucine was detectable at all times. Examination of postmor-
tem tissues revealed that the activity of branched-chain keto
acid dehydrogenases was between zero and 10% of that in
control tissues. It is suggested that the multiple defects seen in
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oxidative decarboxylation in this patient is the consequence of a
single genetic deletion of an enzyme common to pyruvate
dehydrogenase, a-ketoglutarate dehydrogenase, and branched-
chain keto acid dehydrogenases.

Speculation
The dihydrolipoyl dehydrogenase component of pyruvate, a-

ketoglutarate, and branched-chain keto acid dehydrogenases is
genetically and biochemically a single entity.



We recently reported a case of congenital lactic acidosis
which was found to be due to a deficiency of the third component
of the pyruvate dehydrogenase complex (E3). This deficiency was
found to compromise the activity also of the a-ketoglutarate
dehydrogenase complex; indicating that dihydrolipoyl dehydrogenase
is shared in common by these two enzymes (8). The patient
concerned had elevated levels of branched-chain amino acids
indicating a possible involvement of the branched-chain keto acid
dehydrogenases in the pathogenesis of this disease. In this brief
communication we demonstrate in post mortem tissue from this
patient that the branched-chain keto acid dehydrogenase activity
is deficient and that the defect is not associated with the decar-
boxylase portion of the enzyme complex.

CASE REPORT
Details of the case report are described in reference (8).
Levels of branched chain amino acids throughout the life of the
patient are shown in Figure 1.

MATERIALS AND METHODS

Branched-chain keto acid dehydrogenase was measured by the
modified method of Taylor et al. (1l1), using {1-l4C}-branched-

of a-keto-acids have a similar functional make-up consisting in
each case of three main catalytic enzymes bound together in a
discrete multienzyme complex. The first of these enzymes, or
a-keto-acid decarboxylase (E1),requires thiamine pyrophosphate for
activity and is responsible for the decarboxylation of the
carboxyl function adjacent to the ketone group. The second enzyme
(E2), or dihydrolipoyl transacetylase, has bound lipoate residues
and is responsible for transferring the decarboxylated function to
a coenzyme A moiety. The third enzyme (E3), or dihydrolipoyl
dehydrogenase, is responsible for transfer of reducing hydrogen
from lipoate to a flavoprotein and ultimately NAD. Ej is likely
to be a different enzyme in each of the three different keto acid
dehydrogenase complexes since it deals with structurally different
keto acid substrates, and in inborn errors of pyruvate decarboxy-
lase (1,4) and branched-chain keto acid decarboxylase (9) are
separate entities. E is also likely to be a different enzyme in
each of three complexes, again because it has to deal with
structurally different substrates. E3 activity, however, involves
the same substrate in all three complexes, it is deficient in our
patient, and its deficiency explains all of the enzymic deletions
we have demonstrated in this patient.
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TABLE 1

@-KETOISOCAPROATE DERYDROGENASE (DH), a-KETOISOCAPROATE DECARBOXYLASE (DC)

AND DIHYDROLIPOYL DEHYDROGENASE (E3

IN POST MORTEM TISSUE

KIDNEY

LIVER BRAIN
nmol/min/gm tissue

DH bC Ej DH Dc E3 DH nC E3
Patient 0.69 0.16 117 0.80 0.19 260 0.67 0.42 80
Controls 1 4.9 0.16 2620 19.4 0.53 6120 5.9 0.51 3750
2 14.2 0.46 10800 19.6 0.90 14490 21.9 0.55 3830
3 9.1 0.25 9050 13.4 0.46 13200 5.8 0.47 2480
4 3.6 0.1l0 5850 12.2 0.58 7978 7.3 0.37 2570

5 3.9 0.07 - - - - 4.9 0.28 -

E3 values are transposed from reference (8).
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Figure 1. Levels of branched-chain amino acids in the plasma of
the patient from the second month of life through to
the seventh., The hatched bars indicate the range of
normal values for the second to the fourth month,
normal values for the fourth to the seventh month are
not available.
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