C. Arakawa et al. | Brain & Development 34 (2012) 115-117 117

N Pt
kDa
669 - D Cf)mplcx I
4 Complex 111
- 440- |
232- +—— Complex 1V
134 - +——  Complex II

Fig. 2. Blue native polyacrylamxde gel electrophoresis (BN-PAGE)
analysis of liver respiratory-chain enzymes showed markedly decreased
protein expression of complex I, while the protein bands of complex II,
111, and 1V were comparable to the control (N) samples.

Hughes; yet, studies have not progressed because of
technical difficulties. More recently, complex I deficiency
was regarded as the most common energy generation
disorder. The manifestations range from typical mito-

“chondrial diseases, such as Leigh syndrome, to obscure

conditions such as slow regression or mtractable secre-‘
tory diarrhea [4].
Complex II activity has been shown to be more labile
‘than complex I when measuring respiratory - chain
enzymes in patients with a wide range of metabolic dxsor-
ders, liver failure, or liver disease [5]. In the present case,
: only, complex I activity was very low; this indicates pri-
“mary complex I deficiency rather than a secondary effect

of influenza A infection. Complex I includes seven mito-
: chondmal DNA-encoded subunits and at least 39 nuclear-
; fencode ‘subumts In our case, no mutatxon was detected

: Th[ ,possxble mechamsms of txssue specxﬁcxty are txssue-
specific subumts of complcx 1 [9], the ratio between
normal and mutant mtDNA in a spec1ﬁc tissue (7
and tissue differences in RNA ‘processing (10]. To our
knowledge, very few cases with. liver-specific complex I
deficiency have been reported [2.8]. These reported cases
had chronic neurological symptoms such as epilepsy,
hypotonia, or developmental regression, with the excep-
tion of one case that had severe cardiomyopathy in early

infancy [2]. There was one case without evidence of liver
dysfunction [8]. Clinically there was no definite differ-
ence from usual Co I deficiency. One reason for the
small number of cases is that the liver is not the prime
diagnostic tissue. Respiratory chain complex deficiency
is usually confirmed by tissue biopsy. Muscle is usually
the prime diagnostic tissue, and cultured skin fibroblasts
are also often analyzed [10]. False-negative diagnostic
results may occur because the liver is not examined.
This case was determined to be complex I deficiency
by BN-PAGE Western blotting and determination of
enzyme activities. This is the first report of respiratory
chain.complex I deficiency in influenza encephalopathy.
We suggest there may be many undiagnosed cases of this
metabolic disorder. Here, we described a healthy child,
who had never been suspected of having any disease,
diagnosed with a metabolic disorder after acute enceph-
alopathy with subsequent death. Future studies are
needed to focus on the development of a method to
detect this inborn metabolic disorder before onset.
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