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Editorial

Clinicopathological findings in mitochondrial
disorders
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Mitochondrial encephalomyopathies have shifted
from being regarded just a few years ago as a cate-
gory of rare metabolic diseases to a current recogni-
tion that they are much more common than previously
thought, are a large and heterogeneous group of dis-
tinct diseases, and that they may occur not only as
primary biochemical and genetic defects, but also as
secondary defects in a wide spectrum of both genetic
and acquired diseases of the nervous system ranging
from Pompe disease (glycogenosis II, acid maltase defi-
ciency), spinal muscular atrophy, septo-optic-pituitary
dysplasia, some inflammatory myopathies, and sec-
ondary to a broad range of drugs that include immuno-
suppressive and chemotherapeutic agents, statins and
valproic acid. Most of the research on mitochondrial
diseases has been generated, not surprisingly, in the
countries with the greatest funding and biochemical
laboratory resources for investigating them, including
detailed biochemical and genetic studies, neuroimag-
ing and neuropathological studies, mainly from west-
ern Europe and North America. It is therefore encour-
aging to see studies of mitochondrial diseases eminat-
ing also from countries with fewer resources, such as
the paper by Selim et al. [1] from Egypt, in this current
issue of the JPN.
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New histochemical and immunocytochemical meth-
ods used in the neuropathology of both muscle biopsies
and brain tissue, both surgical and at autopsy, repre-
sent major recent advances in understanding the man-
ifestations of mitochondrial encephalomyopathies [2,
3]. Many of these techniques are feasible to perform
in the laboratories of large academic teaching hospitals
of developing countries, and efforts should be made
to incorporate them. An example, in relation to this
paper by Selim et al. [1] is the use of succinate dehy-
drogenase (SDH) to compare activity in myofibres that
have lost cytochrome-c-oxidase (COX) activity. The
authors have reported scattered fibres with loss of COX,
but the demonstration of strong or even hyperintense
SDH in those same fibres would distinguish fibres af-
fected by mitochondrial disease from nonspecific de-
generating myofibres from any cause, such as a necro-
tizing myopathy or a muscular dystrophy. Other spe-
cific changes in brain at postmortem examination, par-
ticularly in infants dying with Leigh encephalopathy,
include abnormal distribution of synaptic activity in
the inferior olivary nuclei of the medulla oblongata, as
demonstrated by synaptophysin immunoreactivity, and
calcified individual neurons in the thalamus and hy-
pothalamus [3]. Whereas the scope of this study by Se-
lim et al. [1] did not include postmortem neuropathol-
ogy, this example is offered as another precise finding
that could be achieved in the pathology laboratories of
developing countries. The demonstration of specific
activities of each of the Respiratory Chain Complexes
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is yet another precision that helps define the type of
mitochondrial disease, which often is quite different in
adults and children. In adults, Complexes I and IV
are more likely to be involved, whereas in infants and
children, reduced activities in Complexes III and V are
more frequent [4]. These pathological and biochemical
features allow for more exact correlations with clini-
cal expression and with imaging findings, in sorting
out the multiple old and new mtDNA point mutations
and deletions that continue to be reported in numerous
medical journals each month.

Selim et al. [1] have done an outstanding job of
documenting, in a planned, prospective manner rather
than as a retrospective review, the clinical and neu-
roimaging findings in 31 Egyptian children with mi-
tochondrial diseases, followed in Pediatric Neurol-
ogy and Metabolic Clinics at Cairo University Chil-
dren’s Hospital. They have made correlations with
laboratory studies of blood (e.g. serum lactate, crea-
tine kinase, other metabolic markers and enzyme as-
says), electrophysiological studies (electromyography,
nerve conduction time) and histochemical and ultra-
structural alterations in the muscle biopsy. Though
the resources available to the authors permitted par-
tial biochemical studies of specific enzymatic activ-
ities of the respiratory chain complexes, Coenzyme-
Q10 measurement in blood or muscle tissue and anal-
ysis of mtDNA for point mutations and deletions
in only six of their cases, these data and the clini-
cal and other laboratory data they provide are valu-
able for showing that a similar spectrum of find-

ings and distribution of specific mitochondrial diseases
are demonstrated in Egyptian children as in those coun-
tries from which most mitochondrial disorders to date
have been reported. Their novel data are a useful con-
tribution to the world literature and unique in a popula-
tion for whom similar studies have not previously been
conducted. The detail with which they have meticu-
lously recorded and analyzed their data is in the highest
tradition of scientific medicine and will serve well for
these and other future investigators, both in Egypt and
elsewhere in the world. I therefore congratulate them
for their contribution and encourage them to continue
their studies. Not only should this paper serve as an in-
spiration to investigators in other developing countries,
but it is a work that I and other investigators in more
scientifically developed countries can proudly cite in
our publications, on an equal standing.
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