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Fig. 1 Brain MRI (A) and Spinal MRI (B, C).
Brain MRI (3.0 T) shows diffuse cerebral atrophy without white matter change. Spinal MRI shows mild
diffuse spinal atrophy without intramedullary signal change. A: T,-weighted brain MR images (axial, 3.0 T,
TR 5,000.0 ms, TE 93.6 ms). B: T,-weighted upper spinal MR image (sagittal, 3.0 T, TR 2,910.0 ms, TE
108.0 ms). C: T,-weighted lower spinal MR image (sagittal, 3.0 T, TR 2,910.0 ms, TE 108.0 ms).
Table 1 Differential diagnosis of homocystinuria.
Megalo-
Absence tHcy metionine blastic MMA Menta'l Skeletal Thrombosis Lens .
Enzyme . retardation anomaly subluxation
anemia
Classical homocystinuria CBS tt tt - + + + +
Cobalamin metabolism error
ChlC, D, F 1 - " + _ . ~
Methylmalonic +
aciduria
- ChIE, G -~ - + - + -
Folinic acid metabolism error MTHFR -~ - + - + -
This case t | + + - - -

CBS; cystathioninef-synthase, Cbl C, D, F; combine deficiency of adenosylcobalamin and methylcobalamin, Cbl E, G; methylcobalamin

deficiency, MTHFR; 5,10-methylene tetrahydrofolate reductase, MMA; methylmalonic aciduria
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Fig. 2 MMACHC gene analysis.
A: Sequencing of exon4 from MMACHC gene revealed the two mutated allele 440G>A and 470G >C in the patient’s genomic DNA.
B: The result of PCR-RFLP. A 252-bp fragment including two mutations was amplified using the designed the sense oligonucleotide
primer (5'-CCCTTCCCTGTGCTCAGAAT-3') and the antisense primer (5-AGATAGGGACCGTCGTCGTGAT-3"). C: The 252-bp
fragment derived from the wild-type allele is digested by Hpy188I into 208-, 28- and, 16-bp fragments, whereas the fragment from
the 440G >A mutated allele is digested by Hpy188I into 165-, 43-, 28- and, 16-bp fragments. The patient and her mother have the
208- and 165-bp allele, indicating they have both the wild type and 440G>A mutated alleles. The 252-bp fragment derived from the
wild-type allele is not digested by Banll, whereas the fragment from the 470G>C mutated allele is digested by BanII into 212- and
40-bp fragments. The patient and her father have 252- and 212-bp alleles, indicating they have both the wild type and 470G>C

mutated alleles.
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Fig. 3 Clinical course.

After administration of hydroxocobalamin (OHCbl) at 1 mg/day by an intramuscular injection, her biochemical data improved

dramatically. After intramuscular injections reduced from every day to three times a week because of social reasons, plasma tHcy

levels were increased. Therefore, quantity of injection was increased to 3 mg/times, and her clinical state recovered. She was

improved to a crutch walk from a state requiring use of wheelchair. Furthermore, her fatigue was reduced, and her feelings were

stabilized. p.o.; per os. i.m.; intramuscular injection. alt.d; alternative day. d; day. w; week. P; blood plasma. U; urine.
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Abstract

A case of late-onset cobalamin C disease (methylmalonic aciduria
and homocystinuria, cobalamin C type)

Mikie Yamamoto, M.D.", Kenichi Yasui, M.D."”, Yasuhiro Watanabe, M.D.”,
Hisanori Kowa, M.D.", Seiji Yamaguchi, M.D.? and Kenji Nakashima, M.D."”

"Division of Neurology, Department of Brain and Neurosciences, Faculty of Medicine, Tottori University
“Department of Pediatrics, Shimane University School of Medicine

We report the case of an 18-year-old Japanese woman with cobalamin (cbl) C disease. She was born between non-
consanguineous parents, and had easy fatigability from a childhood. At 14 years old, she developed renal failure, and had
repeated psychosis during 2 years. At 16 old, she developed her gait disturbance and her symptoms fluctuated, but the
cause of gait disturbance was unclear. At 18 years old, she was admitted with worsening of gait disturbance. Physical
examination revealed spastic paraparesis and bilateral peroneal nerve paralyses. Homocystinuria and methylmalonic
aciduria were detected, although serum vitamin B12 was within normal range. Gene mutation analysis revealed
Gly147Asp (440G>A) and Trpl57Ser (470G>C) in the MMACHC gene as a compound heterozygous mutation. We
diagnosed her as having late-onset cbl C disease, and her gait disturbance and renal failure improved after intramuscular
hydroxocobalamin administration. Although late-onset cbl C disease is rare in Japan, it an important to consider this
congenital disease because symptoms are expected to improve by medical intervention.

(Rinsho Shinkeigaku (Clin Neurol) 2015;55:23-28)
Key words: cobalamin metabolic disorder, cobalamin (cbl) C, methylmalonic aciduria and homocystinuria,
cobalamin C type MMACHC), hydroxocobalamin, subacute combined degeneration of spinal cord




