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Abstract

The muscular dystrophies (MDs) are genetic disorders of muscle degeneration due to mutations
in genes that encode a wide variety of proteins. Dysferlinopathy encompasses a large variety of
neuromuscular diseases characterized by the absence of dysferlin in skeletal muscle and an
autosomal recessive mode of inheritance. Dysferlinopathy can manifest as limb girdle muscular
dystrophy type 2B (LGMD 2B), Miyoshi myopathy (MM) or distal myopathy with anterior tibial
onset (DMAT). The first symptoms usually appear during the second or third decade of life as
clumsiness when running, fatigue when walking long distances and difficulty in climbing stairs.

Progression of the disease eventually leads to a loss of ambulation.

A deficit in membrane-repair machinery in dysferlinopathy suggested a direct role for dysferlin
in the Ca**-dependent membrane-repair process. Recently, dysferlin has also been implicated in
the process of chemotaxis. Evidence exists that free radical mediated injury contributes to the
pathogenesis of muscle necrosis in the muscular dystrophies. The imbalance of free radical

synthesis and antioxidant capacity has been suggested to contribute to the necrotic process.

It is therefore imperative to explore the effect of antioxidant supplementation in the MDs. The
present study followed a novel approach in investigating the cellular effects afforded by the

supplementation of the SJL/J mouse model for dysferlinopathy with the antioxidants, Coenzyme



Q10 (CoQ10) and resveratrol. The study aimed to determine, at cellular level, the histopathology
and ultrastructural changes in the SIL/J mouse model following a 90 day trial with antioxidant
supplementation. In addition to studying the morphology, the study paid attention to non-
specific parameters. The study mainly focused on the histopathology and ultrastructural
alterations in the SJLL/J mouse. In addition the oxidative stress index of the affected quadriceps

muscle was determined.

The outcome provides evidence that increased oxidative stress levels are present in the SJL/J
mouse. Antioxidant supplementation with CoQ10 at 120mg/kg/day or a resveratrol/CoQ10
combination supplementation at 40 and 60mg/kg/day, decreased the levels of oxidative stress
and dystrophic markers at a cellular level. In addition, increased physical strength was observed.

This thesis provides evidence to create a new platform for combination therapeutic strategies.
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Figure 5.6.2: Quadriceps muscle sections from the 27 week-old SJL/J group treated with a low concentration of CoQ10.
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Figure 6.4: Electron micrographs from the positive control group, SIL/J mice at 27 weeks of age that received placebo. (A)
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filament disorientation and probable Z-disc loss in myofibrils arranged around a fiber indent. (F) Collagen bundles (asterisk)

were present around fibers in this group. SCale Dars = LM ..uuuuuuu iiiiiiieee e eeeeeeeceeeerreeri e s e e e e e e e eeeeeeeeeaesesaaaanes 161
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mitochondrial displayed areas that appeared optically empty (white areas). (E) Myofibrils bend around an indentation in a
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glycogen particles are visible. (F) Membranous whorls (arrows) beneath the sarcolemma. Scale bars = 1um................. 165
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Figure 6.13: Scanning electron micrographs of the indentations seen in transmission electron micrographs (present
chapter) and light microscopy images (chapter 5). Micrograph (A) represents fibers from the negative control group, (B)
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