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Is anti-pyruvate dehydrogenase complex a predictor of the
development of primary biliary cirrhosis?
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Primary biliary cirrhosis (PBC) is an autoimmune
chronic liver disease that is characterized by the pro-
gressive destruction of interlobular or septal bile ducts,
eventually leading to liver cirrhosis. In the diagnosis
of PBC, the presence of antimitochondrial antibody
(AMA) is a hallmark. Detection of AMA has been
carried out by indirect immune fluorescence (IIF) on
cryostat sections of rodent tissues. However, AMA
detected by IIF was not always specific for PBC.! In
some patients positive for AMA, as detected by IIF,
the identification of target antigen was needed. PBC-
specific AMA was directed to the E2 component of
2-oxo-acid dehydrogenase complexes, including pyru-
vate dehydrogenase complex (PDC), 2-oxo-glutarate
dehydrogenase complex (OGDC), and branched chain
2-oxo-acid dehydrogenase complex (BCOADC) lo-
cated in the inner membrane of mitochondria.>* Anti-
bodies to the E3 binding protein, Ela and/or E1p, of
PDC were also found in the sera of some PBC pa-
tients.>> The dominant epitope of PDC with which
AMA reacted was the inner lipoyl domain of the E2
component.® Various methods are available for the
detection of PBC-specific AMA. An immunoblotting
assay revealed the molecular species that was reactive
with AMA-positive serum. The identification of the
target antigens enabled us to detect the antibody by
enzyme-linked immunosorbent assay (ELISA), using
native 2-oxo-acid dehydrogenase proteins or recom-
binant 2-oxo-acid dehydrogenase E2 protein, or an
enzyme inhibition assay. The usefulness of AMA in the
diagnosis of PBC has been established. However, the
quantitative measurement of AMA by IIF or ELISA
was not a useful predictor of disease progression in
patients with PBC.” There have been several investiga-
tions on the prevalence of AMA detected by IIF or
ELISA in non-selected general populations, showing

Reprint requests to: G. Toda

the presence of AMA-positive individuals who had no
laboratory or clinical findings suggestive of liver dis-
ease.>!® These studies raised the important question
of whether AMA-positive healthy individuals would
eventually develop PBC.

Mitchison et al."* reported 29 individuals who were
positive for AMA by IIF, but who had no laboratory or
clinical signs suggestive of PBC. Twenty-four of the 29
showed histological findings diagnostic of or compatible
with PBC, indicating the usefulness of AMA in the
diagnosis of the preclinical stage of PBC. Metcalf et al.!s
followed these 29 individuals for a range of 11.0 to 23.9
years. During the follow-up period, 5 of them died, and
their deaths were not attributable to liver disease.’
Twenty-two (76% ) developed symptoms of PBC and 24
(83%) had laboratory findings showing cholestasis."
Metcalf et al.’’ tested the baseline samples of 27 indi-
viduals by ELISA, using the E2 components of PDC
and OGDC as antigens, and found 21 individuals posi-
tive for these proteins, all of whom had histological
findings diagnostic of, or compatible with, PBC.!> Only
one of the 6 patients who tested negative by ELISA had
histological findings compatible with PBC, suggesting
the importance of evaluating the target antigens of
AMA detected by IIF. As reported in this issue of the
Journal of Gastroenterology, Kisand et al.'® tested the
serum samples of 2144 inhabitants aged 15 to 95 years in
small Estonian villages for AMA by ELISA, using na-
tive PDC and a recombinant E2 component of PDC, the
enzyme inhibition assay and/or IIF. Sixteen individuals,
2 of whom were found to have PBC, tested positive for
AMA by ELISA using native PDC and/or recombinant
PDC-E2. Eight of the other 14 positive individuals were
followed for 9 years. Three of those available for follow-
up had abnormal liver test results during the follow-up
period. Interestingly, 2 of the 3 subjects who had abnor-
mal liver test results during the follow-up were positive
for AMA by IIF on baseline tests, and 1 was positive by
IIF during the follow-up period. One individual who
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was positive by IIF on the baseline test, but who did not
show abnormal liver test results, had chronic lympho-
cytic leukemia. Although no patients were examined
histologically and the follow-up period was short, this
study by Kisand et al. suggested that the IIF test for
AMA was sufficient for prediction of the development
of PBC.

However, the study by Kisand et al.! raised the ques-
tion as to what the antibody to PDC or PDC-E2 signi-
fied. PDC-E2 is a molecule that is well conserved among
various species. Sera from patients with PBC were
shown to react with human and Escherichia coli PDC-
E2.77 Vilagut et al.!® showed that sera from PBC patients
reacted with the 65-kD heat-shock protein (HSP) of
Mycobacterium gordonae and that a monoclonal anti-
body to the 65-kD HSP recognized the major mitochon-
drial antigens of AMA, PDC-E2, and BCOADC-E2.
Bacterial infection may induce the production of low
titers of antibodies against the E2 component of PDC
detected by sensitive ELISA. The cross-reactivity of
anti-trifluoroacetyl antibody and anti-lipoic acid anti-
body with the dominant epitopes of the mitochondrial
antigens of AMA suggests that environmental insults
initiate the autoimmune response in PBC.!? Natural au-
toantibodies to dihydrolipoamide acyltransferase were
also reported, although they recognized an epitope dif-
ferent from that recognized in PBC sera.? The epitope
recognized by AMA varied with time in healthy indi-
viduals.!3 This may be explained by antigen determinant
spreading. To elucidate the clinical significance of AMA
detected by ELISA in healthy individuals, a longer
period of follow-up of positive individuals is needed.

Gotaro Toda, M.D.

Division of Gastroenterology and Hepatology, Depart-
ment of Internal Medicine, Jikei University School of
Medicine, 3-25-8 Nishishinbashi, Minato-ku, Tokyo
105-8461, Japan

References

1. Berg PA, Klein R. Mitochondrial antigens and autoantibodies:
from anti-M1 to anti-M9. Klin Wochenschr 1986;64:897-909.

2. Gershwin ME, Mackay IR, Sturgess A, Coppel RL. Identification
and specificity of a cDNA encoding 70-kD mitochondrial antigen
recognized in primary biliary cirrhosis. J Immunol 1987;138:3525—
31.

3. Yeaman SJ, Fussey SP, Danner DJ, James OFW, Mutimer
DJ, Bassendine MF. Primary biliary cirrhosis: identification of
two major M2 mitochondrial autoantigens. Lancet 1988;1:1067—
70.

4. Van de Water J, Fregeau D, Davis P, Ansari A, Danner D, Leung
P, et al. Autoantibodies of primary biliary cirrhosis recognise

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

285

dihydrolipoamide acetyltransferase and inhibit enzyme function.
J Immunol 1988;141:2321-4.

. Fussey SPM, Bassendine MF, Fittes D, Turner IB, James OFW,

Yeaman SJ. The Ela and f subunits of the pyruvate dehydroge-
nase complex are M2d and M2e autoantigens in primary biliary
cirrhosis. Clin Sci 1989;77:365-8.

. Van de Water J, Gershwin ME, Leung P, Ansari A, Coppel RL.

The autoepitope of the 74-kD mitochondrial autoantigen of
primary biliary cirrhosis corresponds to the functional site of
dihydrolipoamide acetyltransferase. J Exp Med 1988;167:1791-
9

. Van Norstrand MD, Malinchoc M, Lindor KD, Therneau

TM, Gershwin ME, Leung PSC, et al. Quantitative measurement
of autoantibodies to recombinant mitochondrial antigens in
patients with primary biliary cirrhosis: relationship of levels of
autoantibodies to disease progression. Hepatology 1997;25:6-11.

. Hawkins BR, Conner KJ, Dawkins RL, Dawkins B, Roger B.

Autoantibodies in an Australian population. I. Prevalence and
persistence. J Clin Lab Immunol 1979;2:211-15.

. Uibo R, Krohn K, Villako K, Tammur R, Tamm A. The relation-

ship of parietal cell, gastrin cell, and thyroid antibodies to the
state of the gastric mucosa in a population sample. Scand J
Gastroenterol 1984;19:1075-80.

McMillan SA, Watson RPG, McCrum EE, Evans EE. Factors
associated with serum antibodies to reticulin, endomysium, and
gliadin in an adult population. Gut 1996;39:43-7.

Omagari K, Rowley MJ, Whittingham S, Jois JA, Byron SL,
Mackay IR. Autoantibodies to M2 mitochondrial autoantigens
in normal human sera by immunofluorescence and novel assays.
J Gastroentrol Hepatol 1996;11:610-16.

Turchany JM, Uibo R, Kivik T, Van de Water J, Prindiville T,
Coppel RL, et al. A study of antimitochondrial antibodies in a
random population in Estonia. Am J Gastroenterol 1997;92:124—
6.

Mattalia A, Quaranta S, Leung PSC, Bauducci M, Van de Water
J, Calvo PL, et al. Characterization of antimitochondrial antibod-
ies in healthy adults. Hepatology 1998;27:656-61.

Mitchison HC, Massendine MF, Hendrick A, Bennet MK, Bird
G, Watson AJ, James OFW. Positive antimitochondrial antibody
but normal alkaline phosphatase: is this primary biliary cirrhosis?
Hepatology 1986;6:1279-84.

Metcalf JW, Mitchson SC, Palmer JM, Jones DE, Bassendine MF,
James OFW. Natural history of early primary biliary cirrhosis.
Lancet 1996;348:1399-402.

Kisand KE, Metskiila K, Kisand KV, Kivik T, Gershwin ME,
Uibo R. The follow-up of asymptomatic persons with antibodies
to pyruvate dehydrogenase in adult population samples. J
Gastroenterol 2001;36:248-54.

Fussey SP, Ali ST, Guest JR, James OF. Reactivity of primary
biliary cirrhosis sera with Escherichia coli dihydrolipoamide
acetyltransferase (E2p): characterization of the main immuno-
genic region. Proc Natl Acad Sci USA 1990;87:3987-91.

Vilagut L, Pares A, Vinas O, Vila J, Jimenez de Anta MT, Rodes
J. Antibodies to mycobacterial 65-kD heat shock protein cross-
react with the main mitochondrial antigens in patients with pri-
mary biliary cirrhosis. Eur J Clin Invest 1997;27:667-72.

Sasaki M, Ansari A, Pumford N, Van de Water J, Leung PSC,
Humphries KM, et al. Comparative immunoreactivity of anti-
trifluoroacetyl antibody and anti-lipoic acid antibody in primary
biliary cirrhosis: searching for a mimic. J Autoimmun 2000;15:
51-60.

Chen Q-Y, Mackay IR, Fida S, Myers MA, Rowly MJ. Natural
and disease-associated autoantibodies to the autoantigen,
dihydrolipoamide acetyltansferase, recognise different epitopes.
J Autoimmun 1998;11:151-61.



