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Immunocytochemical and Western Blot Analysis in Miyoshi Myopathy
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Background: Recent genetic analyses have shown that Miyoshi myopathy (MM) is caused by a mutation in the
DYSF, which induces the dysfunction of dysferlin. We identified the deficiency of dysferlin by immuno-
histochemistry and Western blot in four patients with clinically diagnosed MM, and investigated the clinical and
pathological characteristics of MM.

Methods: A muscle biopsy was performed in four patients who were diagnosed with MM by clinical and
electrophysiological study. Immunostaining of muscle specimens for dyferlin, dystrophin, o, [, ¥ &sarcoglycan,
[-dystroglycan, and caveolin-3 were performed in all four patients. We analyzed the quantitative analysis for
dysferlin by Western blot in three of four patients.

Results: All four patients showed clinical onset during adolescence or early adulthood (15-26 year old), a slowly
progressive course, and a relatively high serum creatine kinase level (2240-6400 IU/L). Routine pathological
studies showed non-specific myopathic changes. On immunocytochemistry, there was negative immunoreacticity
for dysferlin on muscle specimens in all patients. The immunoreactivities for dystrophin, o I}, ¥, fsarcoglycan,
[-dystroglycan, and caveolin-3 were normal. On Western blotting, complete loss of dysferlin was noted in all
three patients with MM

Conclusions: Identification of isolated deficiency of dysferlin on immunocytochemistry or Western blot is
important for the confirmative diagnosis of MM.
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AF 2 gAY AS(degenerative and regenerative
muscle fiber) So] T2E| o] B|Eo|Z Q] AHZ= AAS HY
o (@A DOIA Bk Folot TAE o) ARAEY] B
5t 2-8-0] THAE|Q) 1 FAKnecrosis) 2} A3 fibrosis) = &
5 EHEdckFig, 1), g HEHR 3)olM= SR e
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THOA| LSS ALl 4] 4T B TEA| U] dysferlin A
et WY FMo] 2 E|IH(Fig. 2). ¥HH dystrophin, a,
v, 6 —sarcoglycan, [§—dystroglycan, caveolin—3¢] tjj3t
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Table 1. The clinical and laboratory characteristics of four patients with Miyoshi myopathy

Distribution of muscle weakness

Patient Sex / Age of Duration Calf Serum
No Age onset (yrs) U/Ex L/Ex muscle CK level

' # (yrs) Y Face Neck . . . . atrophy  (IU/L)

Proximal Distal Proximal Distal
1 M/20 15 5 - - 5 5 4+ 4 ++ 6400
2 M/41 26 15 - - 4+ 4+ 4+ 4 + 4000
3 F/38 26 12 - - 5 5 5 4+ + 2240
4 F/22 18 4 - - 5 5 4+ 4 + 5300
U/Ex; upper extremity, L/Ex; lower extremity, CK; creatine kinase
Table 2. Routine pathological findings in patients with Miyoshi myopathy
Pt 1 Pt 2 Pt 3 Pt 4

Increased internal nuclei + + + +
Variation of fiber size + ++ + +
Degenerative muscle fiber + + + +
Regenerative muscle fiber + + + +
Inflammatory cell infiltration ++ (widespread) - + (focal) -
Fiber type predominance - - - -
Fibrosis + + + +

Rimmed vacuole -

Pt; patient number, +; present, ++; prominent, -; absent
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Figure 1. Pathology of vastus laterlis muscle in a patient with
Miyoshi myopathy (patient 1). There are perivascular and
endomysial infiltration of inflammatory cells with necrotic and
regenerative fibers (H&E, left=x200, right=x100, magnifi-
cation).

Figure 2. Immunostaining in normal control and four patients

with Miyoshi myopathy. Dysf; dysferlin, SG-1; m=sarcoglycan,

SG-J'; [t-sarcoglycan, Cav-3; caveolin-3, [--DG; [s-dystro-
glycan ([*-DG) (x200 magnification)
(28] Pt2 P13 HL

Figure 3. Western blot for dysferlin in three paitients (Patient
1-3) with Miyoshi myopathy. 230 kDa band for dysferlin is
absent in all three patients comparing with normal control

(NL).
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