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Fig. 1 Clinical course.

The patient reported multiple episodes of exercise-induced severe muscle fatigue and brown

urine in his childhood, which disappeared by age 20. Since his 40's, he developed slowly

progressive muscle weakness and sensory disturbances in his lower limbs. Since age 55, he

recurrently developed severe rhabdomyolysis that required hospitalization.

Fig. 2 Deformation of the foot.
The patient photograph shows foot deformities with pes cavus and
hammer toes.
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FHUAMIIEFTENTH - 72

R EB AR RER  FLE, ELE v BoAER AL L.

& 7 ¥V v =F 5347 : C14-OH 0.06 nmol/m! (1% 1 :
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BN AR OHKAL % 872 (Fig. 3).

Fig. 3 CT scan of the head.
A CT scan of the head shows bilateral calcifications on the cerebellar dentate nucleus, basal ganglia, choroid plexus, subcortical and deep white matter.
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Table 1 Nerve conduction study at the 56-year-old.

Motor nerve study distal latency (normal values)

CMAP Amplitude (normal values)

MCV (normal values)

Median nerve (right) 3.5ms (< 4.2)
Ulnar nerve (right) 3.4 ms (< 3.4)
Tibial nerve (right) 5.3 ms (< 6.0)

0.4 mV (> 3.5) 54.5 m/s (> 48.0)
3.1mV (> 2.8) 57.1 m/s (> 49.0)
1.5mV (> 2.9) 39.1 m/s (> 41.0)

Sensory nerve study

SNAP Amplitude (normal values)

SCV (normal values)

Median nerve (right)
Ulnar nerve (right)

Sural nerve (right)

3.6 nV (> 19.0)
3.1 pV (> 18.0)
Not Evoked

48.4 m/s (> 44.0)
43.5 m/s (> 44.0)
Not Evoked

CMAP: compound muscle action potential, MCV: motor conduction velocity, SNAP: sensory nerve action potential, SCV: sensory conduction
velocity. Normal values of distal latency, CMAP and SNAP amplitude, MCV, and SCV are referred by reference 7.

Fig. 4 Muscle pathology specimens.

(A) Hematoxylin and eosin staining of a biopsy specimen of left rectus femoris shows mild variation in muscle fiber size.
Bar = 100 pm. (B) ATPase pH 10.6 staining of the same field shows fiber type grouping. Bar = 200 pm. (C) Modified
Gomori trichrome staining shows no abnormal storage in muscle fiber. Bar = 100 pm. (D) Oil red O staining shows no

findings of lipid storage in muscle fiber. Bar = 100 pm.
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5 LB BT 7 O B FE AR & AR5 W4 % 3R 7
B, R 2o 7.
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ATPase 4¢fts (pH 10.6) T#FH7: fiber type grouping % #2572
(Fig. 4B) . MifHEN O 7R 13 A MHE R AR LS (X7E0 7 20 o
7z (Fig. 4C, D).
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AxBO. I hary B TRENCEET 2 ERTFICHRE
JINTTEL 7Y — AT O R BT L7222 25, =Bl
FRIRIE @ i K {5 C & 5 HADHB (Hydroxyacyl-CoA
dehydrogenase/3-ketoacyl-CoA thiolase/enoyl-CoA hydratase,
beta subunit) E{5 T exonld |2 ¢.1192T>C (p.F398L) DHr
Bk EHEMRI AL ABEZHD, F =T AR
DE R HERR L 72 (Fig. 5A) . LLE O EA 5 @5 o = FHEE

A Exoni4: p.F3osL
Asp396 Trp397 phe398 A|a399
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patient l/v\/\/\/\
B F398

Human MD SDW|FIAENYM
Chimpanzee MDSDW|FIAENYM

House mouse MD S DW|FIAQNYM
Chicken MDSDW|FIAQNYM

Takifugu rubripes MD SDW|FIGQTYM
Zebrafish MGSDW|FIAQTYM

Fruit fly LDSDW|FICKTYL

Tropical clawedfrog M D S DW|F|IAQN Y M

Fig. 5 HADHB gene analysis.
(A) Sanger sequencing indicates homozygous mutation of T>C at
nucleotide position 1192 in exon 14 of HABHB gene. (B) Conserva-
tion of HADHB amino acid sequences among different animal species.
The phenylalanine residue at codon 398 is highly conserved among
different species (shown in red).
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Abstract

Mitochondrial trifunctional protein deficiency: an adult patient
with similar progress to Charcot-Marie-Tooth disease

Yuki Yamamoto, M.D."”, Naoko Matsui, M.D."”, Yu Hiramatsu, M.D.”, Yoshimichi Miyazaki, M.D."?,
Hiroyuki Nodera, M.D."”, Yuishin Izumi, M.D.", Hiroshi Takashima, M.D.” and Ryuji Kaji, M.D."

YDepartment of Clinical Neuroscience, Institute of Biomedical Sciences, Tokushima University Graduate School
“Department of Neurology and Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences
¥Department of Neurology, Hyogo Prefectural Awaji Medical Center

A 45-year-old man presented to us due to slowly progressive muscle weakness and sensory disturbances in his
lower limbs since his 40’s. He reported multiple episodes of exercise-induced severe muscle fatigue and brown urine in
his childhood, which disappeared by age 20. A nerve conduction study showed peripheral axonal neuropathy and then
Charcot-Marie-Tooth disease (CMT) was considered as the most likely diagnosis; however, exome sequencing failed to
identify a mutation in the known genes of CMTs. Since age 55, he recurrently developed severe rhabdomyolysis that
required hospitalization. On suspicion of lipid metabolism disorders, we performed serum acylcarnitine analysis, and
which revealed mildly elevated long-chain fatty acids. We re-examined variants obtained via exome sequencing and found
a mutation in HADHB. Mitochondrial trifunctional protein (MTP) deficiency is a rare autosomal recessive disorder of
mitochondrial fatty acid beta-oxidation caused by HADHA or HADHB mutation. It can be a life-threatening multiorgan
disorder with early infantile onset, but it can also present in childhood or adolescence with peripheral neuropathy and
recurrent rhabdomyolysis. This case of adult-diagnosed MTP deficiency was characterized by slowly progressive
peripheral neuropathy masquerading CMT in addition to muscular symptoms. MTP deficiency should be considered in
patients with the combination of peripheral neuropathy and recurrent rhabdomyolysis.

(Rinsho Shinkeigaku (Clin Neurol) 2017;57:82-87)
Key words: mitochondrial trifunctional protein (MTP) deficiency, HADHB gene, long-chain fatty acid, peripheral neuropathy,
rhabdomyolysis




