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Fig. 1 Muscle magnetic resonance imaging before and after sodium pyruvate therapy.

Muscle MRI of bilateral lower limbs on admission (A-D), and after 9 months of sodium pyruvate therapy (E-H). A, E)
Fat-saturated T,-weighted imaging (axial, 1.5 T; repetition time (TR), 660 ms; echo time (TE), 12.7 ms). B, F) Gadolinium-
enhanced fat-saturated T,-weighted imaging (axial, 1.5 T; TR, 660 ms; TE, 12.7 ms). C, G) Fat-saturated T,-weighted imaging
(axial, 1.5 T; TR, 4,000 ms; TE, 40.5 ms). D, H) STIR imaging (axial, 1.5 T; TR, 3,800 ms; TE, 34.1 ms). Hyperintensity is
seen on T,-weighted and STIR imaging, with enhancing regions shown on bilateral gastrocnemius muscles before therapy,

while improvements are evident after starting sodium pyruvate therapy.
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Fig. 2 Histopathology of biopsied left biceps brachii muscle.

A) Scattered ragged red fibers. Modified Gomori trichrome staining. B) Some fibers show defects in
cytochrome C oxidase (COX) activity. COX staining. C) Strong succinate dehydrogenase (SDH)-reactive
blood vessel (SSV). SDH staining. D) Paracrystalline inclusions in mitochondria. Electron microscopy.
Bar = 50 pm (A, B), 20 pm (C), 500 nm (D).
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Fig. 3 Daily fluctuations in serum lactic acid levels before and after sodium pyruvate therapy.
Rhombuses ( 4 ) show serum lactic acid levels at 08:00, 11:00, 12:00, and 14:00 before sodium pyruvate therapy. Rectangles
(M) show levels after 2 weeks of taking sodium pyruvate 4 g/day. Two hours, from 11:00 to 13:00, were allocated to finish
drinking aqueous sodium pyruvate. Elevation of serum lactic acid levels was improved after sodium pyruvate therapy.
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Abstract

Effect of sodium pyruvate on exercise intolerance and muscle weakness due
to mitochondrial myopathy: a case report

Yasuko Kuroha, M.D.”, Mari Tada, M.D., Ph.D.?, Izumi Kawachi, M.D., Ph.D.?,
Masatoyo Nishizawa, M.D., Ph.D.”, Nae Matsubara, M.D.” and Ryoko Koike, M.D., Ph.D.”

YDepartment of Neurology, Nishi-Niigata Chuo National Hospital
“Department of Pathology, Brain Research Institute, Niigata University
¥Department of Neurology, Brain Research Institute, Niigata University

We report the case of a 19-year-old woman who had been suffering from general fatigue and exercise intolerance
since 15 years old. At 18 years old, she experienced muscle weakness and myalgia of the calves. Six months later, she
was admitted to our hospital. She showed muscle weakness of the neck and proximal limbs, and myalgia of the calves
was prominent. Serum levels of creatine kinase (CK) and lactic acid were elevated, as was the level of lactic acid in
cerebrospinal fluid. T,-weighted and short-inversion-time inversion recovery (STIR) imaging of the lower limbs showed
hyperintensity on bilateral gastrocnemius muscles, and the region revealed Gd enhancement. Based on histopathological
findings from muscle and identification of a m.3271T>C point mutation, mitochondrial myopathy was diagnosed. Rest
and administration of vitamins B, and B,, coenzyme Q,,, and L-carnitine improved serum CK levels; however, exercise
intolerance, myalgia, and lactic acidemia remained. Sodium pyruvate was then administered, and lactic acid levels,
exercise intolerance, and findings on magnetic resonance imaging improved. Sodium pyruvate could prove effective in
addressing both elevated serum lactic acid levels and exercise intolerance in mitochondrial disease.

(Rinsho Shinkeigaku (Clin Neurol) 2015;55:412-416)
Key words: mitochondrial disease, myalgia, lactic acidosis, magnetic resonance imaging, pyruvate




