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ABSTRACT. We report the case of a boy who developed
a motor neuropathy during infectious episodes at 18 mo
and 3 y of age. When he was 7 y old, he suffered persistent
weakness and areflexia; his resting lactate and pyruvate
values were 3.65 mM and 398 uM, respectively (controls:
1.1 £ 0.3 mM and 90 * 22 uM), and an exercise test
demonstrated a lactic acidosis (13.6 mM; controls: 6.4 *
1.3 mM) with a high pyruvate level (537 uM; controls: 176
* 15 M) and a low lactate/pyruvate ratio (24.2; controls:
35 * 2). The results of polarographic studies on muscle
mitochondria suggested a defect in pyruvate oxidation (py-
ruvate 17 ng atom O/min/mg protein; controls: 115 * 42),
whereas glutamate, palmitoylcarnitine, and succinate were
good respiratory substrates. The activity of total pyruvate
dehydrogenase complex (PDHC) in muscle mitochondria
and in fresh mononuclear cells was markedly decreased
(9.7 and 0.054 nmol “CO,/min/mg protein, respectively;
controls: 123 * 4.5 and 0.733 % 0.03, respectively). Im-
munochemical analysis in muscle mitochondria demon-
strated an absence of the « and 8 E1 PDHC subunits.
After 2 y of treatment with 500 mg/d thiamine, the patient
was clinically improved. A genetic study of the main regions
of mutations (exon 10 and 11) in the X chromosome
encoding for the Ela subunit of PDHC did not show any
mutation. These data indicate that, although genetically
different, this case enters in a very rare category of patients
with PDHC deficiency without cerebral dysfunction and
improved by thiamine + L-carnitine therapy. (Pediatr Res
33: 284-288, 1993)

Abbreviations

PDH, pyruvate dehydrogenase

PDHC, pyruvate dehydrogenase complex
PDH E1, pyruvate decarboxylase

PDH E2, dihydrolipoyl transacetylase
PDH E3, dihydrolipoyl dehydrogenase
RCR, respiratory control ratio

TPP, thiamine pyrophosphate

PMC, peripheral mononuclear cells

L/P ratio, lactate to pyruvate ratio

VO,, oxygen consumption

The mammalian PDHC catalyzes the oxidative decarboxyla-
tion of pyruvate to acetyl CoA and thereby plays an essential
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role in aerobic energy metabolism (1). It consists of multiple
copies of three catalytic enzymes: PDH E1, which is composed
of two « and two 8 subunits and uses thiamine pyrophosphate
as a coenzyme, PDH E2, and PDH E3. An additional protein X
is involved in the linkage of the different subunits (2). Two
regulatory enzymes (PDH kinase and PDH phosphatase) catalyze
the interconversion of the active, dephosphorylated and the
inactive, phosphorylated forms of PDH EI (3). The clinical
spectrum of human PDHC deficiency is extremely broad, rang-
ing from lactic acidosis to chronic neurologic dysfunction with-
out severe lactic acidosis, but cerebral dysfunction is a character-
istic feature in most cases (4, 5). Defects in PDHC activity are
usually documented with skin fibroblast cultures (6-8). The
studies at the protein level have shown that defects in the El
component are the most frequent (4) and, in the majority of the
cases, are located in the Ela subunit. The Ela gene has been
localized to the p22.1 to p22.2 region of the X chromosome (9).
This gene is approximately 17 kbp long and contains 11 exons
(10). Until now, mutations in exon 10 and 11 have been de-
scribed in PDH El« deficiency (11-13).

We have investigated a new case of an infant with a motor
neuropathy and a severe PDHC deficiency in lymphocytes and
muscle. The absence of cerebral dysfunction contrasts with the
severity of the biochemical defect. An absence of immunoreac-
tivity of the Ele and E18 subunits was found in muscle mito-
chondria. However, the sequencing of exon 10 and exon 11 of
PDH Elw« gene showed no mutation. A thiamine therapy im-
proved the clinical and biochemical features after 2 y of treatment
with thiamine 500 mg/d.

MATERIALS AND METHODS

Chemicals. Ficoll-Paque was from Pharmacia (Uppsala, Swe-
den). Sepracell-MN was from Sepratech Corp. (Oklahoma City,
OK). Hank’s medium was from Eurobio (Paris, France). Bovine
albumin cocarboxylase and NAD were obtained from Sigma
Chemical Co. (St. Louis, MO). CoA and phosphotransacetylase
were from Boehringer (Mannheim, Germany). 1-"*C-pyruvic
acid (9.8 mCi/mmol) and hyamine hydroxide were from New
England Nuclear (Boston, MA). Other chemicals were from E.
Merck (Darmstadt, Germany) or Sigma. **S-labeled goat anti-
rabbit antibodies (500 Ci/mmol) were from Amersham (Paris,
France).

Case Report. The proband was born at 40 wk after a normal
gestation; he was the youngest of four children of a 32-y-old
woman and an unrelated 36-y-old man. He was first seen at 18
mo of age with abnormalities of gait and frequent falls. These
symptoms developed 8 d after a sore throat and vaccination
against diphtheria, tetanus, pertussis, and poliomyelitis. There
was a bilateral and distal lower limb weakness, but no sensory
symptoms or pain. The deep tendon reflexes were absent, and
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there was no plantar response. The recovery was complete within
2 wk, but areflexia persisted. The cerebrospinal fluid and electro-
diagnostic studies during this first attack were normal. A similar
episode recurred at 3 y of age after an attack of bronchitis. There
were no cerebral or cellular symptoms. Echocardiography, com-
puted tomography scan, and magnetic resonance imaging of the
brain were normal. Amino acid and organic acid chromatograms
were normal. The electrodiagnostic studies showed mildly re-
duced motor nerve conduction velocity (38 m/s), absent sensory
nerve conduction velocity, denervation, and absent somatosen-
sory-evoked responses. A muscle biopsy was performed for mor-
phology and histochemistry analysis. Muscle histochemical stud-
ies showed a marked fiber type grouping with no denervation
atrophy, suggesting chronic denervation with renervation. Mod-
ified Gomori trichrome staining did not show ragged red fibers.
These results were in favor of a neuroaxonal neuropathy. At 7y
of age, because of persistent abnormal weakness and frequent
falls, the patient was hospitalized a third time. He showed per-
sistent areflexia and generalized muscular atrophy outside an
infectious context. The blood lactate and pyruvate concentra-
tions were elevated in the fed state (3.8 mM and 241 uM,
respectively). At this time, a second muscle biopsy was performed
for biochemical studies. An exercise test was also carried out to
follow the dynamic metabolic parameters. At this time, a PDHC
deficiency was suspected, and a treatment was started associating
oral thiamine 500 mg and L-carnitine 200 mg/d, to fully activate
the residual PDHC activity (14). After 2 y of treatment, the only
persisting symptoms were areflexia and moderate atrophy of the
proximal muscles of the lower limbs. A second exercise test,
performed after 1 y of treatment, demonstrated the efficiency of
the thiamine therapy on the metabolic parameters.

Biologic and Biochemical Studies. Exercise test. The exercise
test was performed on an Astrand children’s cycle ergometer
(Monark-Crescent, Varberg, Sweden). Control children exercised
first at 12.5 W for 2 min. Then, the power was increased 12.5 W
every 2 min until the maximum power each child was able to
sustain was reached (his heart rate increased continuously and
reached 180 beats/min at this level of exercise). At rest and
during exercise, the respiratory parameters measured were ven-
tilation VO,, CO, production (VCQO,), and respiratory exchange
ratio (VCO,/VO,), using a Gould 9000 cardiopulmonary exercise
system (Gould 8000 IV metabolic cart, Dayton, OH). Venous
(antecubital) blood was collected at rest and at the end of the
exercise test. Lactate and pyruvate concentrations were deter-
mined in perchloric acid extracts of whole blood, and the L/P
ratio was calculated.

Cell preparation. PMC from heparinized peripheral blood were
separated at room temperature on a Ficoll-Paque gradient as
described by Boyum (15). Total PMC collected at the interface
of the Ficoll-Paque density gradient were washed three times in
Hank’s medium containing 0.2% BSA. The viability of the cells
was 94 to 97% as estimated by trypan blue exclusion. Total PMC
were counted in a hemocytometer and adjusted to 8-10° cells/
mL.

Cell suspension was diluted in 100 mM potassium phosphate,
pH 7.4,2 mM EDTA, and | mM DTT (buffer A) and centrifuged
at 1000 X g for 20 s. The pellets were washed and resuspended
in the corresponding buffer A. Cell suspensions were disrupted
by sonication before PDH assay.

Preparation of muscle mitochondria. An open biopsy of the
quadriceps femoris (0.7 g) of the patient was performed under
local anesthesia with the written consent of the parents. Mito-
chondria were isolated according to Morgan-Hughes ef al. (16)
with minor modifications (17).

Polarographic studies with purified mitochondria. The freshly
isolated mitochondria were incubated with different substrates
as previously described (17). The state 3/state 4 transitions were
induced with small additions (250 uM) of ADP. VO,, expressed
in ng atoms O/min/mg protein, and the values of the RCR were
calculated [RCR = rate of ADP-stimulated respiration (state 3)
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divided by the respiration rate after transformation of ADP into
ATP (state 4)].

Enzymatic assays. PDH activity was assayed as the release of
"*CO, from 1-"*C-pyruvic acid according to Seals and Jarett (18)
with minor modifications, as previously described (19). Mito-
chondrial proteins (10 ug) or a cell extract (obtained from 10°
cells) were preincubated in a mixture containing 0.5 mM CaCl,
and 10 mM MgCl; for 10 min at 37°C (fully activated PDH).
The PDH assay was then initiated as described by Clot et al.
(19).

Succinate cytochrome ¢ reductase, cytochrome ¢ oxidase, and
citrate synthase activities were measured on freshly isolated
mitochondria by spectrophotometric methods (16, 20).

Immunologic Studies. Preparation of antiserum against bovine
heart PDHC. PDH (0.1 mg, bovine heart, Sigma) was dissolved
in | mL of PBS, pH 7.4, mixed with an equal volume of Freund’s
complete adjuvant, and injected intradermally into the back of
a New Zealand White rabbit. Injections were repeated at 2-wk
intervals. Blood was collected from a marginal ear vein after the
third injection and serum stored at —80°C.

Western blot analysis. Protein electrophoresis of muscle mi-
tochondria from two controls and the patient (10-ug proteins)
and purified bovine heart PDHC (2.5 ug) was carried out on
15% polyacrylamide gel (SDS-PAGE) as described by Laemmli
(21). Proteins were electrophoretically transferred onto a nitro-
cellulose membrane (0.[1-um pore size, Schleicher and Shull,
Dassel, Germany) with 0.8 mA/cm? for | h. After saturation (2
h) in PBS-milk (5% wt/vol), the membrane was incubated over-
night with anti-PDH antiserum diluted at 1/50 in PBS-milk.
Three washings of 10 min each with PBS-Tween 20 (0.1% vol/
vol) were carried out. This followed incubation of 30 min with
¥S-labeled goat anti-rabbit antibody (0.3 xCi/mL). Then, after
three washings of 10 min in PBS-Tween 20, the nitrocellulose
was exposed to an x-ray film (Industrex-AX Kodak, Rochester,
NY).

Genetic Analysis of PDH Ela Exons 10 and 11. Exons 10 and
11 of the human PDH El« gene were amplified from 0.5 ug
of genomic DNA (22) by the polymerase chain reaction (23).
Synthetic oligonucleotide primers for exon 10 were PDH1015
(5’-TTTCATCACGCCGTCCTTGC-3"), and PDH10i3 (5'-
CACTTCCACATCAATTTCCTAA-3"); for exon 11 they were
PDHI11i5 (5'-AAAGAGAATGTGGTCGTTGTCC-3’), and
LD3’" (5'-GTCTGGTAGCCCCCTGCAGG-3').

A cycle consisted of denaturation at 94°C for 60 s; annealing
at 57°C for 60 s (for exon 10) or at 55°C for 45 s (for exon 11);
and extension at 72°C for 120 s (for exon 10) or 60 s (for exon
11). After 30 cycles, the amplified fragments were subcloned into
plasmid pUC18 for sequencing. DNA sequencing was performed
by Sanger’s method (24), using a T7 polymerase sequencing kit
(Pharmacia Molecular Biology Div., Uppsala, Sweden).

RESULTS

Exercise Test. Pre- and posttreatment respiratory and meta-
bolic results are reported in Table 1.

Pretreatment results. Resting heart rate was 108 beats/min;
heart rate increased continuously during the test, reaching 180
beats/min at the end of the 12.5-W plateau exercise. The patient
was able to sustain the exercise for 7 min but had difficulty in
continuously reaching the right level. At the end of the exercise,
ventilation was equal to 19.5 L/min, respiratory exchange ratio
was 1.31, and VO, leveled at 11.3 mL/min/kg body weight,
which is very low compared with control values for healthy,
untrained young boys (i.e. VO, = 37 £ 2 mL/min/kg).

The patient’s venous resting lactate and pyruvate were high at
3.65 mM and 398 uM, respectively, and the L/P ratio was 9.3,
which is in the normal range (control level: lactate, 1.1 + 0.3
mM, pyruvate, 90 + 22 uM, and L/P ratio, 12.9 * 3.3).

At the end of the exercise period, the lactate and pyruvate
concentrations increased considerably, reaching 13.6 mM for



286

Table 1. Pretreatment and postireatment respiratory and

BONNE ET AL.

Table 3. Total PDHC activity in PMC and in muscle

metabolic results, at rest and after a maximal exercise test* preparations*®
HR VO,/kg LACT PYR Muscle
b/min) (mL/min/kg) (mM M) L/P
R (b/min) (mL/min/kg) ( ) M) L/ PMC Homogenate Mitochondria
est
Pretreatment 108 365 398 93 Cor}trolsT 0.733 £0.03 225+£0.18 123.0+4.5
Posttreatment 30 112 76 147 iatl.ent, pret?egtmenti 0.054 0.407 9.70
Control values (n = 25) 70 1.10 90 129 es.ldual activity 7% 8% 18%
SD £030 422 433 Pauvent, post'tr.eatmenti 0.042 ND ND
Maximum exercise Residual activity 6%
Pretreatment 180 11.3 13.60 537 24.2 * Activities are expressed in nmol/min/mg protein. PDH activity was
Posttreatment 164 25.0 2.11 94 22.4  measured with 1-"*C pyruvate as substrate (see Materials and Methods)
Control values (n = 25) 180 37.0 6.40 176 35.0 insonicated preparations of PMC, in homogenate, and in mitochondria
SD +2.0 +[.30 =15 =*20 of muscle from the patient. ND, not determined.

* The exercise test was performed by using an Astrand children’s cycle
ergometer. At rest and during the last minutes of work load, respiratory
parameters were measured using a Gould 9000 cardiopulmonary exercise
system. Venous (antecubital) blood was collected at rest and at the end
of the exercise test. HR, heart rate; LACT, lactate; PYR, pyruvate. The
treatment was thiamine 500 mg/d + carnitine 200 mg/d for 1 y.

Table 2. VO, in muscle mitochondria from patient and controls
with different substrates*

VO, RCR

Controls Controls

Patient (n = 10)} Patient (n = 10)t

Malate + glutamate 70 114 x39 3.8 5.6 +1.6
Malate + palmitoylcarnitine 131 109 = 31 33 36+ 13
Malate + pyruvate 17 115+42 1.0 49=x21
+ glutamate 70 114 + 39 2.3 S5.0+1.6
Malate + pyruvate 24 115 +42 1.0 49+21
+ palmitoylcarnitine 92 109 £+ 31 3.7 3.6x 1.3
Succinate 118 109 + 32 1.7 22x07

* VO,, measured at 25°C in the presence of ADP (state 3), is expressed
in ng atoms O/min/mg mitochondrial proteins.
T Values shown include SD; n = number of determinations.

lactate and 537 uM for pyruvate; the L/P ratio was 24.2. At
maximal power in the control group of young boys, lactate,
pyruvate, and L/P ratio were 6.4 £ 1.3 mM, 176 £ 15 uM, and
35 + 2, respectively.

Posttreatment results. One y of treatment of the patient with
thiamine and L-carnitine normalized his resting metabolic pa-
rameters. He was able to sustain an exercise level corresponding
to a VO, of 25 mL/min/kg. At this level of exercise, lactate,
pyruvate, and L/P ratio (Table 1) increased only mildly.

Biochemical Results. Oxidation of substrates by intact mito-
chondria. The freshly isolated muscle mitochondria were incu-
bated with different substrates, and oxygen uptake was measured
in the presence and after consumption of ADP (Table 2). The
patient’s muscle mitochondria actively oxidized glutamate, pal-
mitoylcarnitine, and succinate and showed normal RCR with
these substrates. However, the RCR with pyruvate was very low,
as the patient’s muscle mitochondria were unable to oxidize
pyruvate. Contamination by a respiratory inhibitor during py-
ruvate assay could be eliminated, because normal values were
recovered when glutamate or palmityolcarnitine were added.

Enzymatic Assays. We therefore investigated the PDH activity
in fresh mononuclear cells and in the homogenate and purified
mitochondria from muscle (Table 3). Total PDH activity was
measured after activation of the endogenous PDH phosphatase
by high levels of Ca*™* and Mg**. The results obtained for controls
were in a range similar to that of those obtained after incubating
cells with dichloroacetate (25). The activity of the stimulated, i.e.
total, PDH in lymphocytes and muscle (homogenate and mito-
chondria) was lower than 20% in both tissues compared with

1 Values are mean + SD (n = 11 for PMC and 4 for muscle prepara-
tions).
I Values shown are the mean of duplicate determinations.
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Fig. 1. Immunoblot pattern of PDHC (Ela«, EiB, E2, E3, and X
proteins) from muscle mitochondria revealed with anti-PDHC antibody
from bovine heart. Antibody raised against subunit I'V of purified human
heart cytochrome ¢ oxidase was used as control (COr1v). Mitochondrial
extracts (10-ug proteins) from muscle of patient (P) and of two controls
(Ci and () were analyzed on 15% SDS polyacrylamide gel. Immuno-
reactive proteins were visualized by using ¥S-labeled goat anti-rabbit IgG
(0.3 pCi/mL).

control values, contrasting with the relatively good clinical state.
The percentage of PDH present in the active form (without
endogenous PDH phosphatase activation) out of the total PDH
activity (with PDH phosphatase activation) was 17% for the
patient and 10 to 20% for control values. Other enzymes of the
respiratory chain measured in patient’s muscle mitochondria,
i.e. cytochrome ¢ oxidase, succinate cytochrome ¢ reductase, and
citrate synthase, had normal activities within the normal-range
values (3872, 363, and 2108 nmol/min/mg protein, respectively;
controls: 2582 + 626, 534 + 206, and 2153 + 402, respectively).
Immunologic Analysis of PDHC Components. Figure 1 shows
that the antibodies prepared with purified bovine heart PDHC
cross-react with human PDHC subunits. Immunologic analysis
of muscle mitochondria of the patient and of two controls with
normal PDH activity and of purified bovine heart PDH was
carried out with anti-PDHC antibody (Fig. 1). In our electropho-
resis conditions, the E2 protein appeared to have a molecular
mass of 74 kD, the X protein 50 kD, and the subunits « and 8
E1 proteins 44 and 38 kD, respectively. Muscle mitochondria
from the patient exhibited noticeably decreased amounts of E2
and E3 subunits of the PDHC, and the X protein appeared
normal; El did not appear on the immunoblot. The same
quantity of mitochondrial proteins was used in each lane of the
gel (i.e. patient and control), as shown by the similar immuno-
reaction observed with polyclonal antibodies against subunit IV
of purified human heart cytochrome ¢ oxidase, used as control.
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Genetic Analysis of PDH Ela. Exons 10 and 11 of PDH Ela
were cloned in pUCI8 after genomic amplification of the pa-
tient’s DNA using specific synthetic oligonucleotide primers.
Sequencing of both exons did not reveal any abnormality com-
pared with the known cDNA sequences (26).

DISCUSSION

The case described here corresponds to a very rare category of
patients having PDH deficiency, with initial hypotonia, weak-
ness, and a mild lacticacidemia that disappeared after supple-
mentation with thiamine. A clinically similar case, described by
Endo et al. (11), is not consistent with the classical clinical
presentations of PDHC deficiency (4, 27). It is generally found
that patients with less than 10 to 20% of normal values of PDH
activity present with lactic acidosis and severe neurologic symp-
toms, whereas patients with 40 to 50% residual activity have a
milder illness. An intermittent ataxia is the most important
neurologic symptom in this latter group.

The patient here had mild clinical features associated with
motor neuropathy, without cerebral or cerebellar dysfunction,
developed during a postvaccination period in the first attack (at
18-mo of age) and during an infectious episode in the second
attack (at 3 y of age). The first exercise test, performed at 7 y of
age, showed an important limitation of the global metabolic
oxidation accompanied by a clear increase of blood lactate and
pyruvate values, as compared with those obtained in the control
group of young boys. The second exercise test, after 1 y of
treatment with thiamine and carnitine, demonstrated an im-
provement of the metabolic state of the patient, consistent with
the clinical improvement. His resting blood values for lactate,
pyruvate, and L/P ratio were in the normal range. The exercise
test showed an important increase in the oxidation, which was
multiplied by 2.2 with no development of acidosis. At this level
of exercise, which represented roughly 70% of control maximal
VO, his production of muscular energy was mainly aerobic, as
in the controls. Before thiamine treatment, the biochemical
defect of PDH was suspected because of the inability of isolated
muscle mitochondria of the patient to oxidize pyruvate, whereas
other mitochondrial enzymes were in the normal range, as
previously described for a patient with a severe PDHC deficiency
(27). These results were confirmed by the low level of total PDH
activity found in muscle mitochondria (about 8%). This low
activity was not due to a loss of activity occurring during the
purification of mitochondria, because PDH activity was also
found to be low (about 20% of normal) in muscle homogenate.
This defect was also expressed in fresh mononuclear cells with a
similar residual activity as compared with muscle mitochondria,
suggesting that mononuclear cells could reflect the severity of
systemic PDHC deficiency. The defect appeared to be in the
PDH EI component because, in the PDH activity assay, E2 was
added in the medium, and E3 was not a limiting step for other
mitochondrial decarboxylases. Although the residual activity of
PDH in fresh lymphocytes was very low, the relative extent of
activation of endogenous PDH phosphatase by MgCl, and CaCl,
was in normal range. This suggests that a primary defect of this
regulatory enzyme was not involved. The residual enzyme activ-
ity was confirmed by the immunochemical analysis of PDHC
subunits from muscle mitochondria of the patient; the El« and
E1g were virtually undetectable and E2 and E3 decreased, as
compared with controls. To our knowledge, until now, only two
patients presenting a mild lacticacidemia and hypotonia and
weakness that disappeared after supplementation with thiamine
(11, 28) have been described. In these cases, a low PDH activity
ranging from 25% of the normal in patient 1 (11) and 50% in
patient 2 (patient no. 5 of ref. 28) was found in cultured skin
fibroblasts. The immunochemical analysis that was performed
in the different cells and tissues of the preceding two cases has
demonstrated different patterns: in patient 1, the El« band of
PDHC of lymphoblastoid cells was missing and, instead, an
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additional band was detected below protein X. However, in
patient 2, the amount of El« subunit in fibroblasts was compa-
rable to that in control, but its electrophoretic mobility was
altered. A different immunoblot pattern was observed in the
muscle mitochondria of our patient, i.¢ in which the El« and 8
were undetectable and E2 and E3 were decreased.

Most of the PDH E! deficiencies are due to a mutation of Ela
gene located in the p22.1 to p22.2 region of the X chromosome
(9, 10). Different mutations have been described in patients with
PDH E! deficiency, in particular in exon 10 or exon 11 (11-13).
In our patient, no mutation was found in these two exons.

TPP is a cofactor of the PDHC. Our patient did not suffer
from thiamine deficiency, inasmuch as a thiamine deficiency
should have affected the metabolism of glutamate via the a-
cetoglutarate dehydrogenase, a multicomplex with a thiamine-
dependent enzyme like PDHC. Polarographic data (Table 2)
showed that glutamate is normally metabolized by the patient’s
muscle mitochondria. Thiamine pyrophosphate is added in ex-
cess during the enzymatic assay. The low activity in our patient
was not improved by TPP addition examined in fresh lympho-
cytes both before and after 1 y of thiamine therapy (Table 3).
The beneficial effect of thiamine is only visible in vivo, as seen
by the improvement of the clinical features and by the metabolic
parameters tested during the second exercise test. This discrep-
ancy, between the absence of response to TPP addition observed
in vitro on lymphocytes and the clinical improvement in vivo by
the thiamine therapy, could be explained by an instability of the
PDH complex in vitro (proteolysis of Ela and E18 subunits),
whereas in vivo the PDH complex seems more stable with the
addition of the cofactor. A mutation could have occurred in the
Ela gene in another region, particularly in the exon 8 coding for
the TPP binding site (29), causing a decrease in the binding of
this cofactor, thereby leading to a degradation of Ela and E18
subunits. This patient, although similar to the patient studied by
Endo et al. (11) at the clinical and biochemical level, is genetically
different and therefore is an original case of PDHC deficiency.

Additional investigations to search for any mutation(s) in TPP
binding site (29) and PDHE 1« or PDHE 18 genes are underway.
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